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AN =TO]UN EES 


As acornerstone of the technological publishing structure in the 
United States, the National Technical Information Service (NTIS) is 
a key participant in the development of advanced information 
products and services for the achievement of U.S. productivity and 
industrial innovation goals in the 90's. 

NTIS, an agency of the U.S. Department of Commerce, is the 
central source for the public sale of U.S. Government-sponsored 
research, development, and engineering reports and for sales of 
foreign technical reports and other analyses prepared by national 
and local government agencies and their contractors or grantees. 

NTIS is the central source for: 

¢ Federally-generated computerized datafiles, databases, 
and software. 

¢ Licensing U.S. Government-owned patents. 

NTIS also manages: 

¢ the Federal Computer Products Center which provides 
access to software, datafiles, and databases produced by 
Federal agencies. 

* the Center for the Utilization of Federal Technology 
(CUFT), which prepares a variety of directories, catalogs, 
and other information products linking U.S. firms to key 
and selected U.S. Government technologies, inventions 
available for licensing, and laboratory contacts. 

Consequently, NTIS is one of the world's leading processors of 
speciality information. 

Full summaries of current U.S. and foreign research reports and 
other specialized information, in hundreds of subject categories, 
are published regularly by NTIS in a wide variety of newsletters, 
journals, and indexes and in a variety of subscription formats for 


other Federal agencies. The complete texts of the technical reports 
cited are sold in paper and microform. 


— 


Approximately 70,000 information items from U.S. and foreign 
government sources are added to the NTIS collection annually. 
These consist of some 55,000 technical reports plus computerized 
datafiles, databases, and software and proceedings, guides, 
manuals, and other items. Anyone seeking the latest technical 
reports or wanting to compile unique subject groups of abstracts 
may either subscribe to a current awareness bulletin or search the 
NTIS Bibliographic Database online using the services of vendors 
or organizations that maintain the NTIS database for public use. 
The entire database in machine processable form may be leased 
directly from NTIS. 

Bibliographies containing summaries of current research from 
worldwide information sources are available as NTIS Published 
Searches® and cover over 3,000 topical subject areas. 

Customers with well defined continuing interests may subscribe 
to a standing order microfiche service (SRIM) which enables them 
to automatically receive the full texts of only those documents 
relating to their individual requirements. 

Foreign reports from worldwide sources including Canada, 
England, Japan, Germany and Eastern Europe now make up over 
20 percent of the NTIS collection. 

NTIS sells its technical information products and services under 
the provisions of Title 15 of the U.S. Code. The law established a 
clearinghouse for scientific, technical, and engineering information 
within the Department of Commerce and directed that it be self- 
supporting. 

NTIS, therefore, is a unique Government agency sustained 
only by sales revenue. The costs of NTIS salaries, marketing, 
postage, and all other operating costs are paid for from the sales of 
its products. Costs are not covered by tax-supported 
Congressional appropriations. 
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HOW TO ORDER 


Availability 


NTIS announces reports supplied from many sources; copies 
of most items, but not all, are available from NTIS. Some reports 
must be obtained from other sources and those are noted. 

In the Reports Announcements section (the first section of 
GRA&lI), each bibliographic entry shows where the document may 
be obtained. NTIS shows such information in two places in its 
citations—a short, primary entry on the first line of the citation to the 
right of the NTIS order number, and a secondary entry that 
immediately precedes the abstract. 

Reports available from NTIS have various price codes, actual 
prices, or the word “Subscription” or "Standing Order” printed in the 
primary availability statement. Reports not available from NTIS 
have the words "not Available NTIS" printed there. 


Not Available NTIS 

Tofind where to order reports listed as "Not Available NTIS” look 
at the entry just before the abstract for the secondary availability 
statement. There are a variety of statements on availability varying 
from an entry that tells where the report was published to specific 


ordering instructions such as "paper copy available from ERIC 
Document Reproduction Service.” When NTIS can supply specific 
ordering instructions, it does so.. However, when such information 
is not available to NTIS, contact your local librarian, who may be 
able to help you. 


Paper and Microfiche Copies, Tapes and Diskettes 

If the primary availability statement is a price code entry such as 
"PC A01", youcan place your order directly with NTIS. Areport may 
be available in paper copy (PC) or microfiche (MF) or both; if both 
forms are available, price codes will be given for both PC and MF. 
Software programs and datafiles are available as tapes (T) or 
diskettes (D). To determine the current price, consult the price- 
code table printed on the outside back cover of the most current 
issue of GRA&lI. Then, please use the order form bound into 
GRA&l, or a copy, to place your order. Be sure to include the NTIS 
order number, the quantity, form, and the order fulfillment options 
you want—e.g., magnetic tape mode. 


Media Code 

GAR, the three letters at the end of the NTIS order numbers, is 
a media code which has been assigned to help NTIS' marketing 
efforts. Please include this code when ordering. 
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Express Order Service guarantees overnight delivery to most U.S. cities. Express orders received by 1 p.m. (EST) on any working day are in your 


hands by 3 p.m. (local time) the following working day for reports in stock. 


2 Express and Rush Order Services guarantee same day processing on reports in stock and 24-hour processing on reports requiring printing. Toll free 
ordering is available for express and rush orders. All express and rush orders require NTIS Deposit Account, American Express, VISA, or MasterCard. 
Standard $3.00 handling fee is waived on all express and rush orders, QuikService, or pickup at NTIS. 
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Ordering Options Available 24 Hours a Day 
Telex: 89-9405 (Domestic) or 64617 (International) 
Fax: (703) 321-8547 
Online ordering: | DIALOG (Command: Dialorder) 
ORBIT (Command: Order NTIS) 
STN (Command: Order NTI) 
OCLC (Interlibrary Loan Command: Order NTI, NTI) 


NTIS/QuikSERVICE 
Call (703) 487-4650 and ask for PR-846/827. 


NOTE: Regardless of the delivery option you specify, your orders always receive our best attention. NTIS is required by law to recover costs, 
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HOW TO USE GOVERNMENT REPORTS 
ANNOUNCEMENTS & INDEXES 


Arrangement of Citations 


Bibliographic entries in this journal are arranged by NTIS 
subject classification. This scheme uses 38 broad subject 
categories which are further separated into over 350 
subcategories. The full bibliographic citation is given only once 
in the report announcements section under its primary NTIS 
category. There are no cross references except in the indexes. 
Within a subcategory, entries are listed alphanumerically by the 
NTIS order number. 


Access Points 


There are several ways to determine where a particular topic 
or citation is in GRA&I. The titles of the broad subject categories 


are listed on pages iv and v. Also, subject category and 
subcategory titles are used as running heads on each page of the 
Reports Announcements section of the journal. In the body of the 
journal, each entry is assigned a six digit abstract number which 
appears in italics above the report accession number. The digit 
on the extreme left indicates the year that the item is announced 
(for example 100,001 will be the first one for 1991). The abstract 
numbers run consecutively from the first issue each year through 
the last. Specific citations can be located by searching the 
indexes by keyword, personal author name, corporate author, 
contract or grant number, organization report number, or NTIS 
order number. The abstract number of the main entry in the 
Reports Announcement section is given with each index entry. 





NTIS SUBJECT CATEGORY AND 
SUBCATEGORY STRUCTURE 


Administration & Management 


Subcategories: Inventory Control; Management Information Systems; 
Management Practice; Personnel Management, Labor Relations & Man- 
power Studies; Productivity; Public Administration & Government; Research 
Program Administration & Technology Transfer; General. 


Aeronautics & Aerodynamics 


Subcategories: Aerodynamics; Aeronautics; Aircraft; Avionics; Parachutes & 
Decelerators; Test Facilities & Equipment; General. 


Agriculture & Food 


Subcategories: Agricultural Chemistry; Agricultural Economics; Agricultural 
Equipment, Facilities & Operations; Agriculture Resource Surveys; Agron- 
omy, Horticulture & Plant Pathology; Animal Husbandry & Veterinary Medi- 
cine; Fisheries & Aquaculture; Food Technology; General. 


Astronomy & Astrophysics 


Subcategories: Astrogeology; Astronomy & Celestial Mechanics; Astrophys- 
ics; Cosmic Ray Research; General. 


Atmospheric Sciences 


Subcategories: Aeronomy; Dynamic Meteorology; Meteorological Data 
Collection, Analysis & Weather Forecasting; Meteorological Instruments & 
Instrument Platforms; Physical Meteorology; Weather Modification; General. 


Behavior & Society 


Subcategories: Education, Law, & Humanities; International Relations; Job 
Training & Career Development; Psychology; Social Concerns; General. 


Biomedical Technology & Human Factors Engineering 


Subcategories: Biomedical Instrumentation & Bioengineering; Bionics & 
Artificial Intelligence; Human Factors Engineering; Life Support Systems; 
Protective Equipment; Prosthetics & Mechanical Organs; Tissue Preserva- 
tion & Storage; General. 


Building Industry Technology 
Subcategories: Architectural Design & Environmental Engineering; Build- 
ing Equipment, Furnishings, & Maintenance; Building Standards & Codes; 
Construction Management & Techniques; Construction Materials, Compo- 
nents, & Equipment; Structural Analyses; General. 


Business & Economics 
Subcategories: Banking & Finance; Consumer Affairs; Domestic Commerce, 
Marketing, & Economics; Foreign Industry Development & Economics; Interna- 
tional Commerce, Marketing, & Economics; Minority Enterprises; General. 


Chemistry 
Subcategories: Analytical Chemistry; Basic & Synthetic Chemistry; Indus- 


trial Chemistry & Chemical Process Engineering; Photo & Radiation Chem- 
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Subcategories: Computer Hardware; Computer Software; Control Systems & 
Control Theory; Information Processing Standards; Information Theory; 
Pattern Recognition & Image Processing; General. 


Detection & Countermeasures 


Subcategories: Acoustic Detection; Electromagnetic & Acoustic Counter- 
measures; Infrared & Ultraviolet Detection; Magnetic Detection; Nuclear 
Explosion Detection; Optical Detection; Personnel Detection; Radiofrequency 
Detection; Seismic Detection; General. 


Electrotechnology 


Subcategories: Antennas; Circuits; Electromechanical Devices; Electron 
Tubes; Optoelectronic Devices & Systems; Power & Signal Transmission 
Devices; Resistive, Capacitive, & Inductive Components; Semiconductor 
Devices; General. 


Energy 


Subcategories: Batteries & Components; Electric Power Production; Elec- 
tric Power Transmission; Energy Policies, Regulations & Studies; Energy 
Use, Supply, & Demand; Engine Studies (Energy Related); Environmental 
Studies; Fue! Conversion Processes; Fuels; Geothermal Energy; Heating & 
Cooling Systems; Miscellaneous Energy Conversion & Storage; Policies, 
Regulations & Studies; Reserves; Selected Studies in Nuclear Technology; 
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Health Care 


Subcategories: Agency Administrative & Financial Management; Commu- 
nity & Population Characteristics; Data & Information Systems; Economics 
& Sociology; Environmental & Occupational Factors; Health Care Assess- 
ment & Quality Assurance; Health Care Delivery Organization & Administra- 
tion; Health Care Forecasting Methodology; Health Care Measurement Method- 
ology; Health Care Needs & Demands; Health Care Technology; Health Care 
Utilization; Health Delivery Plans, Projects & Studies; Health Education & 
Manpower Training; Health-Related Costs; Health Resources; Health Serv- 
ices; Legislation & Regulations; Planning Methodology; General. 


Industrial & Mechanical Engineering 


Subcategories: Environmental Engineering; Hydraulic & Pneumatic Equip- 
ment; Industrial Safety Engineering; Job Environment; Laboratory & Test 
Facility Design & Operation; Manufacturing Processes & Materials Handling; 
Nondestructive Testing; Plant Design & Maintenance; Production Planning & 
Process Controls; Quality Control & Reliability; Tooling, Machinery, & Tools; 
General. 


Library & Information Sciences 


Subcategories: Information Systems; Marketing & User Services; Operations & 
Planning; Personnel; Reference Materials; General. 


Manufacturing Technology 


Subcategories: Computer Aided Design (CAD); Computer Aided Manufac- 
turing (CAM); Computer Software; Domestic Commerce, Marketing, & Eco- 
nomics; Engineering Materials; Job Environment; Joining; Manufacturing, 
Planning, Processing & Control; Optics & Lasers; Plant Design & Mainte- 
nance; Productivity; Quality Control & Reliability; Research Program Adminis- 
tration & Technology Transfer; Robotics/ Robots; Tooling, Machinery, & 
Tools; Tribology; General. 





Materials Sciences 


Subcategories: Ablative Materials & Ablation; Adhesives & Sealants; Car- 
bon & Graphite; Ceramics, Refractories, & Glass; Coatings, Colorants, & 
Finishes; Composite Materials; Corrosion & Corrosion Inhibition; Elasto- 
mers; Fibers & Textiles; lron & Iron Alloys; Lubricants & Hydraulic Fluids; 
Materials Degradation & Fouling; Miscellaneous Materials; Nonferrous Metals & 
Alloys; Plastics; Refractory Metals & Alloys; Solvents, Cleaners, & Abra- 
sives; Wood & Paper Products; General. 


Mathematical Sciences 


Subcategories: Algebra, Analysis, Geometry, & Mathematical Logic; Operations 
Research; Statistical Analysis; General. 


Medicine & Biology 


Subcategories: Anatomy; Biochemistry; Botany; Clinical Chemistry; Clini- 
cal Medicine; Cytology, Genetics, & Molecular Biology; Dentistry; Ecology; 
Electrophysiology; Immunology; Microbiology; Nutrition; Occupational Thera- 
py, Physical Therapy, & Rehabilitation; Parasitology; Pathology; Pest Con- 
trol; Pharmacology & Pharmacological Chemistry; Physiology; Psychiatry; 
Public Health & Industrial Medicine; Radiobiology; Stress Physiology; 
Surgery; Toxicology; Zoology; General. 


Military Sciences 
Subcategories: Antiaircraft Defense Sytems; Antimissile Defense Sys- 
tems; Antisubmarine Warfare; Chemical, Biological, & Radiological War- 
fare; Logistics, Military Facilities, & Supplies; Military Intelligence; Military 
Operations, Strategy, & Tactics; Nuclear Warfare; Passive Defense Sys- 
tems; General. 


Missile Technology 
Subcategories: Air & Space-Launched Missiles; Missile Guidance & Con- 
trol Systems; Missile Launching & Support Systems; Missile Tracking Sys- 
tems; Missile Trajectories & Reentry Dynamics; Missile Warheads & Fuses; 
Surface-Launched Missiles; Underwater-Launched Missiles; General. 


Natural Resources & Earth Sciences 


Subcategories: Cartography; Forestry; Geology & Geophysics; Hydrology 
& Limnology; Mineral Industries; Natural Resource Management; Natural 
Resource Surveys; Snow, Ice, & Permafrost; Soil Sciences; General. 


Navigation, Guidance, & Control 


Subcategories: Control Devices & Equipment; Guidance Systems; Naviga- 
tion & Guidance System Components; Navigation Systems; General. 


Nuclear Science & Technology 


Subcategories: Fusion Device (Thermonuclear); Isotopes; Nuclear Auxillary 
Power Systems; Nuclear Explosions & Devices; Nuclear instrumentation; 
Radiation Shielding. Protection, & Safety; Radioactive Wastes & Radioactivity; 
Reactor Enginering & Nuclear Power Plants; Reactor Fuels & Fuel Processing; 
Reactor Materials; Reactor Physics; General. 


Ocean Technology & Engineering 
Subcategories: Biological Oceanography; Dynamic Oceanography; Hydrogra- 
phy; Marine Engineering; Marine Geophysics & Geology; Oceanographic 
Vessels, Instruments, & Platforms; Physical & Chemical Oceanography; 
Underwater Construction & Habitats; General. 


Ordnance 


Subcategories: Ammunition, Explosives, & Pyrotechnics; Armor; Bombs; 
Combat Vehicles; Detonations, Explosion Effects, & Ballistics; Fire Control 
& Bombing Systems; Guns; Rockets; Underwater Ordnance; General. 


Photography & Recording Devices 


Subcategories: Holography; Photographic Techniques & Equipment; Record- 
ing Devices; General. 


Physics 


Subcategories: Acoustics; Fluid Mechanics; Optics & Lasers; Piasma Physics; 
Radiofrequency Waves; Solid State Physics; Structural Mechanics; General. 


Problem-Solving Information For State & Local 
Governments 


Subcategories: Economic & Community Development; Energy; Environment; 
Finance; Human Resources; Police, Fire, & Emergency Services; Transpor- 
tation; General. 


Space Technology 


Subcategories: Astronautics; Extraterrestial Exploration; Manned Space- 
craft; Space Launch Vehicles & Support Equipment; Space Safety; Space- 
craft Trajectories & Flight Mechanics; Unmanned Spacecraft; General. 


Transportation 


Subcategories: Air Transportation; Global Navigation Systems; Marine & 
Waterway Transportation; Metropolitan Rail Transportation; Pipeline 
Transportation; Railroad Transportation; Road Transportation; Transpor- 
tation Safety; General. 


Urban & Regional Technology & Development 
Subcategories: Communications; Economic Studies; Emergency Services 
& Planning, Environmental Management & Planning; Fire Services, Law 
Enforcement, & Criminal Justice; Health Services; Housing; Recreation; 
Regional Administration & Planning; Social Services; Transportation & Traffic 
Planning; Urban Administration & Planning; General. 
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The above 38 subject categories can be used in online 
searching of the NTIS Bibliographic Database. These 
categories allow the quick creation of online subject 
subsets. In addition, special categories are available 
for the online searching of Government Inventions for 
Licensing and Foreign Technology. Either alphanumeric 
category codes or the titles can be used in creating 


For further information, request the free NTIS Subject Category 
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PRODUCTS 


ABOUT Abstract Newsletters announce in 26 subject categories summaries of federally funded 

ABSTRACT research as it is completed and made available to the public. Abstracts of reports appear in the 

appropriate categories and do so within a few weeks of their receipt from the originating 

NEWSLETTERS agencies. An annual subject index is also available. The titles of newsletters available on 
subscription are: 


* Administration & Management * Foreign Technology 

* Agriculture & Food * Government Inventions for Licensing 

* Behavior & Society * Health Care 

* Biomedical Technology & * Library & Information Sciences 
Human Factors Engineering * Manufacturing Technology 

* Building industry Technology ¢ Materials Sciences 

* Business & Economics * Medicine & Biology 

* Chemistry * Natural Resources & Earth Sciences 

+ Civil Engineering * Ocean Technology & Engineering 

* Communication * Physics 

¢ Computers, Control & * Problem-Solving Information for 
Information Theory State & Local Governments 

* Electrotechnology * Transportation 

* Energy ¢ Urban & Regional Technology 

¢ Environmental Pollution & Control & Development 


All are weekly publications. For a price list and sample copies please write to Subscriptions, 
NTIS, Springfield, VA 22161 or call. (703) 487-4630. 


SRIM (Selected Research in Microfiche) is an automatic service shipped twice a month from 
NTIS to help you expand your coverage of U.S. Governmentresearch and development ata cost 
within reach of a modest information budget. You limit your expense by receiving complete 
research reports (not just abstracts) in microfiche, and only in the subject areas you select. You 
automatically receive the reports in microfiche without having to track down a specific report and 
order it. For full control of your SRIM collection, you can order the quarterly index service 
(cumulated annually). For further details, ask for the free information brochure, PR-271/GAR. 


ABOUT Published Searches® are bibliographies with full abstracts on topics prepared in 
PUBLISHED anticipation of users' needs. These literature searches, created by searching the NTIS 
Bibliographic Database and international databases, cover a variety of subjects from food 

SEARCHES sciences to pollution to management and so on. To get a copy of the Master Catalog of 
Published Searches? listing the more than 3,000 bibliographies available, ask for PR-186/GAR. 


ABOUT Products listed in GRA&I are available in a variety of formats. 
PRODUCT Paper copy (PC)—copies or reprints of the original report. 
Microfiche (MF)—105 x 148.75 mm microfiche sheets (about 4 x 6 inches), 24X. 
FORMATS Microfilm—16 mm and 35 mm. 
Magnetic tape—9 track recording modes. 
Floppy Diskette—for IBM-PC and compatible microcomputers. 
Compact Disc— Audio (CD-Audio) 
Read Only Memory (CD-ROM) 
Multimedia (CD-XA, CD-!, DVI) 
Laser Disc 
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The full bibliographic citations appear in this section; they are arranged by subject category and 
subcategory. Within each subcategory the reports are arranged alphanumerically by NTIS order 
number; the Ebcdic character set sort is used. 


DO NOT USE THE ABSTRACT NUMBER TO ORDER A DOCUMENT 


SAMPLE ENTRY 





Personal authors 





NTIS order number/Media code Availability/Price codes 


Corporate/Performing organization 


Report date 


Contract or grant number(s) 


Subject Category 


Subcategory 


Abstract number 036,027 


Report title 


Page count 
Report number(s) 


Abstract 


CHEMISTRY 


Physical & Theoretical Chemistry 


PB90-205196/GAR PC A06/MF A01 


SRI International, Menlo Park, CA 


Electrochemical Oxidation of Methane at Metal 
and Metal Oxide Electrodes. Final Report 
December 1, 1986-December 1, 1989. 


K. W. Frese, and B. G. Pound. 20 Mar 90, 102p 
SRI-PYU-2970, GRI-90-0026 
Contract GRI-5086-260-1424 


An objective of the research was to gain insight into 
the role of surface geometry, heat of reaction, force 
constants and adsorption site in the activated. . . 








ADMINISTRATION & 
MANAGEMENT 


Management Information Systems 


145,035 
N91-21941/0/GAR 
(Order as N91-21940/2/GAR, PC aw 
01 


National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Experiment Document Information System (EDIS) 
Evolution. 

J. Moorhead, and H. Brans. 1990, 6p 

In Houston Univ., Sepec Conference Proceedings: Hy- 
permedia and Information Reconstruction. Aerospace 
Applications and Research Directions 6 p. 


The EDIS is the second generation of a system de- 
signed to produce and control a document containing 
large amounts of text in combination with tables and 


graphs of mathematical/scientific data. The first gen- 
eration system proved the concept, but the slow, un- 
friendly user interface resulted in an effort to find an 
off-the-shelf product to improve the interface capability 
while maintaining the system requirements. The basic 
design of that first system was combined with the hy- 
pertext concepts inherent in HyperCard to generate 
the most usable EDIS. Currently in the latter stages of 
design, the EDIS promises to be the first step in the 
automation of the process required for defining com- 
plete packages of Life Sciences experiments for the 
Shuttle missions. 


Management Practice 


145,036 

AD-A233 651/9/GAR PC A04/MF A01 
Defense Logistics Agency, Alexandria, VA. 

Quality Effectiveness Sensing Technique Release 
3.0 


Final rept. 
P. E. Grover. Mar 91, 68p Rept no. DLA-91-P90272 


This report documents the fone, structure and code for 
QUEST Release 3.1. QUEST Release 3.0 measures 
the effectiveness of the contractor's QA operations by 
comparing the contractor’s key indicators with those of 


similar contractors (or peers). Based on those peer 
comparisons and trends, an effectiveness score for 
each indicator is computed and weighted average of 
all indicators produces a bottom line effectiveness 
rating. Release 3.0 was validated by incorporating the 
profound knowledge of experts in the weighting factors 
and program logic. A study advisory group, consisting 
of field and Headquarters DLA QA personne! guided 
the effort. A statistical test was passed which com- 
pared QUEST Release 3.0 results with expert opinion 
on certain contractors. Because of the track record of 
earlier releases, the use of knowledgeable experts in 
the development process and the results of validity 
tests, it is concluded the QUEST 3.0 is implementable, 
valid and meets the objective of measuring contractor 
QA effectiveness. It is recommended that Release 3.0 
be implemented throughout the Defense Contract 
Management Command (DCMC). 


145,037 

AD-A233 855/6/GAR PC A04/MF A0O1 
Rome Lab., Griffiss AFB, NY. 

Rome Laboratory Guide to Basic Training in TQM 
Analysis Techniques. 

A. Coppola. Mar 91, 57p Rept no. RL-91-29 


Total Quality Management (TQM) is a DoD initiative for 
continuously improving performance at every level, in 
every area of DoD responsibility. Implementing this 
philosophy will require a cultured change in th defense 
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ADMINISTRATION & MANAGEMENT 


Management Practice 


community. It will also require the intelligent use of ap- 
propriate analysis techniques. This report describes 

basic analytical tools used in TQM: Process flow 
charts, Ishikawa charts, Statistical process control, 
Histograms, Pareto diagrams, Scattergrams and the 
Shewhart cycle. For easier comprehension, a mythical 
scenario is used in which the tools are introduced to a 
willing, but untrained, manager (and to the reader) by a 
TOM specialist. 


145,038 

AD-A233 983/6/GAR PC A03/MF AO1 
Army War Coll., Carlisle Barracks, PA. 

Setting the Ethical Climate in an Organization. 
Individual study project. 

M. M. Gentemann. 1 Mar 91, 44p 


This study addresses the issue of how to set the ethi- 
cal climate in an organization. As background, ethical 
business and government codes, ethical principles, 
and ethical values are discussed. The effectiveness of 
a code of ethics and a proposed ethical decisionmak- 
ing process are examined. Business codes and the 
military ethical climate are compared. Then, proposed 
elements of ar ethical climate and the importance of 
the senior leader in setting an ethical climate are dis- 
cussed. Six strategies to improve organizational com- 
munication, the key to an ethical climate are summa- 
rized. Finally, the importance of leaders establishing 
downward-flowing ethical policies coupled with an 
upward-flowing measurement system to assure that 
the organizational operating values are the same as 
the stated values is highlighted. The study concludes 
with a discussion on moral conflicts. 


145,039 

AD-A234 011/5/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 
Interrelationship between Policy and Resources. 
Individual study project. 

R. |. Gerstein. 4 Mar 91, 60p 


This paper examines the interrelationship between 
policy and resources. Different levels of national strat- 
egy policy are evaluated with particular focus on de- 
fense policy. The theses has applicability to other 
policy processes such as foreign and domestic. An 
evaluation of resources, or budgets, is also included, 
together with a historical perspective and the role and 
influence of Congress. There is no intention to presup- 
pose that this interrelationship between policy and re- 
sources does not presently exist. Rather, it is to only 
emphasize that an interrelationship and interdepend- 
ence between the two must be predominant through- 
out all processes. 


145,040 

AD-A234 228/5/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Examination of the Corporate and Individual Ethi- 
cal Dilemmas Faced by a Medical Defense Con- 
tractor. 

Study project. 

A. T. Hadley. 12 Mar 91, 56p 


This study examines the ethical pressures and dilem- 
mas faced by a medical contractor. Two fictional re- 
tired military officers, Plato and Glaucoma (known for 
his ethical short-sightedness) work through a variety of 
ethical problems, ranging from gross acts of impropri- 
ety to seemingly minor violations of ethics. Extensive 
use of conversation is used between these two char- 
acters to facilitate the free play of ideas and to make 
the discussion interesting. The conclusions reached 
are that consequentialism and compartmentalization 
work contrary to national interests in defense contract- 
ing. Additionally, other situations reveal that following 
the behavior set by others may lead to a downward 
spiral of ethical conduct. Also, the notion that one must 
draw a self-defined line and not cross it, even though 
the circumstances appear to be trivial, is discussed. 


145,041 

AD-A234 485/1/GAR PC A07/MF A01 
Army Aviation Systems Command, St. Louis, MO. 
Cost Analysis Sources and Documents Data Base 
Reference Manual. Update. 

Technical rept. 

J. Luecke, and K. L. Shipley. Jun 89, 146p Rept no. 
USAAVSCOM-TR-89-F-1 

Supersedes rept. no. USAAVSCOM-TM-88-F-1, AD- 
A193 099. 


Citing specific examples, the report examines, evalu- 
ates, analyzes and portrays the sources and nature of 
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the Cost Analysis data base emphasizing important 
interrelationships between process (gathering, normal- 
ization, evaluation), professional skill requirements, 
the planning of future report revisions, and the devel- 
opment of new data sources. For analysis, the main 
body of the report employs an expanded 13-step 
format. Entries on the format were obtained from per- 
sonal interviews. The report is organized to permit 
future changes and to facilitate cross-referencing. 


145,042 

AD-A234 515/5/GAR PC A03/MF A01 
Air War Coll., Maxwell AFB, AL. 

Total Quality Management: Performance Stand- 
ards for Today’s Information Managers. 

Research rept. 

B. E. Dee. Jun 90, 34p 


Information management responsibilities cover a wide 
range of activities: publishing and systems manage- 
ment programs, correspondence handling procedures, 
documentation management, travel management and 
reprographics. Each of these activities is a specific 
type of information. What is often lacking are measure- 
ment standards to assure that this information is the 
right information, for the right people, at the right time. 
One aspect of the total quality management concept 
now being introduced throughout DOD encourages the 
use of specific measurement criteria as a way to meas- 
ure performance. It’s that concept and whether or not 
it can be applied successfully to the information man- 
agement field which will be examined here. 
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AD-A234 520/5/GAR PC A04/MF A01 
Air War Coll., Maxwell AFB, AL. 

Leadership: The Key to Successful Implementa- 
tion of Total Quality Management. 

Research rept. 

R. E. Channell. May 90, 53p 


The Government and the Department of Defense are 
continually roy © ory for a lack of efficiency. 
Since 1987 the DoD has been actively pursuing the 
implementation of the initiative called Total Quality 
Management as the philosophy and guiding principles 
to improve organizational efficiency. There has been 
no lack in published goals and implementation plans. 
However, management at every level seems to floun- 
der, unable to get their arms around where and how to 
start. This paper presents the critical elements, their 
interrelationships, and how they can be used to 
achieve the cultural change necessary for successful 
implementation of Total Quality Management. 


145,044 

DE91010201/GAR PC A04/MF A01 
Department of Energy, Argonne, IL. New Brunswick 
Lab. 

New Brunswick Laboratory progress report, Octo- 
ber 1989-September 1990. 

Mar 91, 59p NBL-324 


The New Brunswick Laboratory (NBL) has been 
tasked by the DOE Office of Safeguards and Security, 
Defense Programs (OSS/DP) to assure the application 
of accurate and reliable measurement technology for 
the safeguarding of special nuclear materials. NBL is 
fulfilling its mission responsibilities by identifying the 
measurement and measurement-related needs of the 
nuclear material safeguards community and address- 
ing them by means of activities in the following pro- 
gram areas: (1) reference and calibration materials, (2) 
measurement development, (3) measurement serv- 
ices, (4) measurement evaluation, (5) safeguards as- 
sessment, and (6) site-specific assistance. Highlights 
of each of these program areas are provided in this 
summary. This progress report is written as a part of 
NBL’s technology transfer responsibilities, primarily for 
the use and benefit of the scientific personnel that per- 
form safeguards-related measurements. Consequent- 
ly, the report is technical in nature. Many of the reports 
of multi-year projects are fragmentary in that only par- 
tial results are reported. Separate topical reports are to 
2 ~~ ' at the completion of many of these projects. 
refs. 
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DE91619562/GAR 
tind Gandhi Centre for Atomic Research, Kalpakkam 
ndia). 
Computer-based purchase — ment system. 
n, R. 


PC A04/MF A01 


K. K. Kuriakose, A. M. Nagaraja Krishnamurthy, 
K. Geetha, and M. G. Subramani. 1989, 55p IGC-109 
U.S. Sales Only. 


The details of a computer-based purchase manage- 
ment system developed to meet the specific require- 
ments of Madras Regional Purchase Unit (MRPU) is 
given. Howe ver it can be easily modified to meet the 
requirements of any other purchase department. It 
covers various operations of MRPU starting from 
indent processing to preparation of purchase orders 
and reminders. In order to enable timely management 
action and control facilities are provided to generate 
the necessary management information reports. The 
scope for further work is also discussed. The system is 
compe menu driven and user friendly. Appendix A 
and B contains the menu implemented and the sample 
outputs respectively, (author). (Atomindex citation 
22:019912) 
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N91-21951/9/GAR 
(Order as N91-21940/2/GAR, PC oer ~3 
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Boston Coll., Chestnut Hill, MA. 

Automating Hypertext for Decision Support. 

M. Bieber. 1990, 11p 

In Houston Univ., Sepec Conference Proceedings: Hy- 
permedia and Information Reconstruction. Aerospace 
Applications and Research Directions 11 p. 


A decision support system (DSS) shell is being con- 
structed that can support applications in a variety of 
fields, e.g., engineering, manufacturing, finance. The 
shell provides a hypertext-style interface for ‘navigat- 
ing’ among DSS application models, data, and reports. 
The traditional notion of hypertext had to be enhanced. 
Hypertext normally requires manually, pre-defined 
links. A DSS shell, however, requires that hypertext 
connections to be built ‘on the fly’. The role of hyper- 
text is discussed in augmenting DSS applications and 
the decision making process. Also discussed is how 
hypertext nodes, links, and link markers tailored to an 
ww DSS application were automatically generat- 
ed. 


Personnel Management, Labor 
Relations & Manpower Studies 


145,047 


AD-A233 913/3/GAR PC A03/MF A01 
= Resources Research Organization, Alexan- 
dria, VA. 

Analysis of 1989 DoD Recruiter Survey Respond- 
ent Comments. 

Final rept. 

C. J. Miner, F. A. Masson, and L. A. Martin. Feb 90, 
37p Rept no. HUMRRO-FR-PRD-90-05 


HumPRO agreed with a request by the Defense Man- 
power Data Center to conduct a content analysis of 
the open-ended written comments from respondents 
to the 1989 Department of Defense Recruiter Survey. 
In order to achieve the objectives of this study, three 
distinct tasks were identified. Task 1 involved the initial 
identification and definition of major common re- 
sponse categories through random sample of approxi- 
mately 200 individuals. Once these categories were re- 
viewed and approved by DMDC, Task II was to screen 
the remaining comment sheets. The purpose of this 
screening process was to quantify the responses by 
issue category, to select insightful or representative 
comments, and to determine whether the issues men- 
tioned were parallel to the survey instrument of wheth- 
er new concerns were being introduced. As Task Ill, 
this Final Report summarizes the content of the re- 
spondent comments. Included in this Final Report are 
(a) definitions of the major issue categories, (b) the 
percentage of the total commenting population that 
voiced each concern, (c) the percentage of respond- 
ents, by Service, that voiced each concern, (d) extract- 
ed quotations from the responses that are the most 
representative and reflective of each issue, and (e) 
identification of the chosen respondent quotations by 
branch of Service. 
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AD-A233 937/2/GAR PC A05/MF A01 
Merit Systems Protection Board, Washington, DC. 
Office of Policy and Evaluation. 





OPWM’s Classification and Qualification Systems: A 

Renewed Emphasis, A Changing Perspective. 

Nov 89, 78p 

A Report to the President and the Congress of the 

Pane States by the U.S. Merit Systems Protection 
joard. 


In this report, the U.S. Merit Systems Protection Board 
(MSPB) assesses some. of the significant actions re- 
cently taken by the U.S. Office of Personnel Manage- 
ment (OPM). Specifically, the report reviews OPM’s 
stewardship of the Federal Government's position 
Classification and qualifications rating systems, with a 
— focus on the development and use of generic 

jassification and qualification standards. Position 
classification is a basic building block upon which 
much of the Federal personnel management system is 
built. It provides a means to identify, describe, and 
evaluate the work which Government employees per- 
form. Decisions about who is qualified to do a job and 
how much should be paid for their efforts inexora- 
bly flow from the classification. Once the classification 
of a job has been determined, action can be taken to 
fill it, either through the recruitment of a new employee, 
or through the placement or promotion of a current 
employee. The qualifications rating system is central to 
this latter process, as it governs who may be consid- 
ered eligible to fill the job. 
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AD-A233 947/1/GAR PC A03/MF A01 

Merit — Protection Board, Washington, DC. 

Office of Policy and Evaluation. 

Senior Executive Service. Views of Former Federal 

Executives. 

Special study. 

Oct 89, 40p 

A Report to the President and the Congress of the 

Pee States by the U.S. Merit Systems Protection 
joard. 


No abstract available. 
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AD-A233 990/1/GAR PC A04/MF A01 
Merit rp eee Protection Board, Washington, DC. 
Office of Policy and Evaluation. 

—- Valley Authority and the Merit Princi- 
ples. 

Special study. 

17 Aug 89, 7ip 


This re discusses the results of a study by the U.S. 
Merit Systems Protection Board (MSPB) of selected 
aspects of human resource management in the Ten- 
nessee Valley Authority (TVA). Established as a Gov- 
ernment corporation in 1933, TVA is required to 
adhere to the basic merit principles characteristic of 
Federal civil service agencies. As a corporation, how- 
ever, TVA is excluded from most of the ific laws, 
rules and regulations which govern the content and 
conduct of personnel programs in other executive 
branch agencies. Compared to these other agencies, 
therefore, TVA has much greater flexibility in its human 
resource management systems and its ability to tailor 
those systems to its unique needs. This report de- 
scribes some of the major aspects of TVA’s merit 
system, compares and contrasts them with those used 
by most other Federal agencies, and assesses how 
well TVA meets the requirements of the underlying 
merit principles. 


145,051 
AD-A234 101/4/GAR PC A11/MF A02 
Navy Personnel Research and Development Center, 
San Diego, CA. 
Career Transition Cycle: Antecedents and Conse- 
uences of Career Events. 
echnical rept. 
R. A. Bruce. Mar 91, 231p Rept no. NPRDC-TR-91-8 


This research addressed the meaning of the career 
transition cycle for the individual and the associated 
adjustment that occurs. Specifically, the influences 
that role perceptions and characteristics of career 
events have on adjustment difficulty, eagerness, and 
strain experienced by individuals going through career 
events were investigated. Questionnaire data from 
1,301 Navy aviators who either recently had gone 
through one of six types of events (e.g., initial social- 
ization, obtaining full membership, resignation, upward 
progression, lateral career moves, and retirement) or 
were about to go through such career events were 
analyzed. Louis’ theoretical typology for the career 
events was supported. 
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AD-A234 175/8/GAR PC A0O5/MF A01 
Merit orm Protection Board, Washington, DC. 
Office of Policy and Evaluation. 

Conference on Workforce Quality Assessment 
Held in Washington, DC on 8 May 1989. 

Sep 89, 93p 


No abstract available. 
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AD-A234 176/6/GAR PC A03/MF A01 
Merit Systems Protection Board, Washington, DC. 
Office of Policy and Evaluation. 

First-Line Supervisory Selection in the Federal 
Government. 

Special study. 

28 Jun 89, 29p 


No abstract available. 
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AD-A234 304/4/GAR PC A04/MF A01 
Merit Systems Protection Board, Washington, DC. 
Office of Policy and Evaluation. 

Sexual Harassment in the Federal Government: An 
Update. 

Jun 88, 68p 


No abstract available. 
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PB91-168310/GAR PC AO5/MF A01 

Office of Personnel Management, Washington, DC. 

Office of Affirmative Recruiting and Employment. 

— Recruiting Information System. User’s 
uide. 

1990, 88p OPM/DF/DK-91/003A 

For system on diskette, see PB91-507293. 


The Automated Recruiting Information System (ARIS) 
can be used to access and manipulate information 
pertaining to educational institutions, media sources 
and organizations. ARIS will allow agency recruiters to 
focus their recruiting efforts to optimize results. The 
educational institution portion of ARIS contains enroll- 
ment data and mailing addresses by RSNO’s (race, 
sex, national origin), academic discipline areas and 
campuses. The media and organization source seg- 
ment can be used to store and selectively retrieve 
mailing addresses and information concerning news- 
papers, magazines, news letters, organizations, etc. 
that focus on target groups and/or shortage occupa- 
tions. The system consists of two high density dis- 
kettes containing a run-time module, data files, support 
files, and a User’s Guide. ARIS is a menu driven 
system that was designed in FoxPro. ARIS can be run 
on any IBM PC or compatible PC with at least 640K 
installed RAM, DOS release 2.0 or greater, and 2M 
available hard drive. 
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PB91-190215/GAR PC A03/MF A01 

National Science Foundation, Washington, DC. Div. of 

Science Resources Studies. 

Scientists, Engineers, and Technicians in Trade 

and Regulated Industries: 1988 (Detailed Statisti- 

cal Tables). 

Surveys of science resources series. 

J. P. Gannon. 1991, 46p NSF-90-317 

pr — from Supt. of Docs. See also PB89- 
1 ; 


The report presents national estimates of employment 
of scientists, engineers, and technicians (SET) in jobs 
in trade and regulated industries in 1988. The data 
were developed from the Occupational Employment 
Statistics (OES) Survey, which is a Federal/State pro- 
gram that produces national and State estimates of 
employment by industry for nonfarm wage and salary 
workers. Analysis of the information provides insight 
into the dynamics of the labor market as demand for 
scientists, engineers, and technicians responds to 
variations in growth among industries, and into the 
impact of technology and other factors upon industry. 
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ADMINISTRATION & MANAGEMENT 


Public Administration & Government 


Merit Systems Protection Board, Washington, DC. 
Office of Policy and Evaluation. 
Federal Personnel Management Since Civil Service 
Reform: A Survey of Federal Personnel Officials. 
Special study. 

Nov 89, 46p 


With the passage of the 1978 Civil Service Reform Act 
(CSRA) came many expectations for improvements to 
the Federal personnel management system. Critical to 
the evaluation of how well the changes and initiatives 
launched by CSRA have affected the way over 2.1 mil- 
lion federal civilian employees are managed are the 
views of those in the business --i.e., Federal personnel 
specialists. These individuals are responsible for en- 
suring that personnel actions taken every day through- 
out the Federal Government adhere to the laws, regu- 
lations, and policies intended to guide these actions, 
while also ensuring that their agencies are able to ef- 
fectively utilize their work forces toward mission ac- 
complishment. In order to gain the benefits of person- 
nel specialists’ insight and experiences, the U.S. Merit 
Systems Protection Board (MSPB) surveyed these 
employees to determine their perceptions concerning 
the operation of the civil service system. Results from 
our survey indicate that although personnel specialists 
do not believe some personnel programs are meeting 
the needs of employees and managers as intended by 
CSRA, many see positive benefits in personnel pro- 
grams and initiatives of recent years. 
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AD-A233 901/8/GAR PC A04/MF A01 
Merit Systems Protection Board, Washington, DC. 
Office of Policy and Evaluation. 

Why are et Leaving the Federal Govern- 
ment: Results of an Exit Survey. 

May 90, 67p 


The success of virtually every endeavor of the Federal 
Government depends on the skills, abilities, and moti- 
vations of its work force. Yet, recent years have seen 
increasing concern about the quality of the Federal 
work force and the Government's ability to retain it 
most capable employees. In any given year, the Gov- 
ernment loses nearly 120,000 full-time permanent, 
white-collar employees. Why do these employees 
leave. What factors influence their decision. Do their 
reasons for leaving vary by where they work, their age, 
their occupation, or their level of pay. Knowing more 
about these reasons is an important first step in devel- 
oping policies or programs that will help the Govern- 
ment retain its best employees and enhance the over- 
all quality of the Federal work force. The purpose of 
this report is to provide some insight into why employ- 
ees leave the Federal public service. The primary 
sources of information for this report were responses 
to a special exit survey devel by the U.S. Merit 
Systems Protection Board (MSPB) and completed by 
nearly 2,800 Federal employees who left full-time, per- 
oan white-collar positions during a 3-month period 
in 1989. 


145,059 


AD-A233 902/6/GAR PC A03/MF A01 
Merit Systems Protection Board, Washington, DC. 
Office of Policy and Evaluation. 

Attracting and Selecting Quality Applicants for 
Federal Employment. A Report Seems mn 
cant Actions of the Office of Personnel Manage- 
ment. 

Apr 90, 47p 


This report reviews the initiatives begun by the U.S. 
Office of Personnel Management (OPM) during fiscal 
year 1988 to improve the Government's ability to at- 
tract high-quality applicants for Federal employment. It 
also provides the U.S. Merit Systems Protection 
Board’s (MSPB’s) assessment of recent proposals to 
modify the selection process for entry-level jobs in Pro- 
fessional and Administrative Career (PAC) positions. 
The Board also finds, among OPM’s proposals to 
streamline and improve the selection process, one 
proposal that does not provide reasonable assurance 
of a merit-based system. 
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Who is Leaving the Federal Government. 
Special study rept. 

1989, 55p 

This report provides a detailed analysis of the turnover 
in Federal white-collar occupations. The data on turn- 
over are examined not only by occupations but also 
from the tive of major Federal departments, 
agencies, and selected demographic characteristics of 
the work force. The Federal civilian work force is very 
large- ‘oximately 2.1 million not counting the U.S. 
Postal ice-and quite varied. Approximately 20 per- 
cent of these employees work in blue-collar occupa- 
tions. To provide a reasonable focus, this report con- 
centrates on the turnover among approximately 1.4 
million full-time, permanent, white-collar employees in 
the executive branch during calendar year 1987. For 
the purposes of this report, turnover is defined in terms 
of the individuals who left the Federal Government and 
does not include individuals who transferred from one 
Federal agency to another. 
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AD-A233 915/8/GAR PC A03/MF A01 
Merit ade Protection Board, Washington, DC. 

of Policy and Evaluation. 
os S. Office of Personnel Management and the 
Merit System: A Retrospective Assessment. A 
oa  enrnanen Be aan Actions of the 
of Personnel Management. 

1 Jun 89, 46p 


In this report, the U.S. Merit Systems Protection Board 
(MSPB) assesses some of the major activities of the 
U.S. Office of Personnel Management (OPM) during 
the first decade of its existence. OPM was established 
by the Civil Service Reform Act of 1978 (CSRA) to pro- 
vide the Federal civil service system with leadership, 
guidance, and oversight. MSPB was also established 
under the CRSA -- as a successor to the former Civil 
Service Commission -- to adjudicate employee ap- 
peals and to protect the merit system. One of MSPB’s 
assigned responsibilities is to conduct special studies 
of the civil service system as part of a planned system 
of checks and balances. This charge includes a specif- 
ic requirement for an annual oversight review and 
report on the significant actions of OPM. In commemo- 
ration of the 10th anniversary of teh CSRA, this report 
provides a synthesis of the findings and conclusions 
from published MSPB reports on OPM dating back to 
calendar year 1980. It also outlines the high expecta- 
tions set for OPM by the CSRA and discusses the 
degree to which the OPM activities and programs cov- 
ered by this review have met those expectations. The 
report concludes with recommendations for OPM 
action and direction in the coming decade. 
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AD-A234 177/4/GAR PC A04/MF A01 
Merit Systems Protection Board, Washington, DC. 
Office of Policy and Evaluation. 

Working for America: A Federal Employee Survey. 
Special study. 

Jun 90, 53p 


This report summarizes the responses to the 1989 
Merit Principles Survey, a survey completed by a rep- 
resentative cross-section of nearly 16000 Federal em- 
ployees between July and October 1989. The survey 
collected facts and statements of attitude and opinion 
concerning a number of vital Federal personnel man- 
agement issues including pay, working conditions, and 
the quality of supervisors, coworkers, and job appli- 
cants. It is the third such survey conducted by the U.S. 
Merit Systems Protection Board (MSPB) at 3-year in- 
tervals over a 9-year period and thus offers a unique 
basis for tracking attitudes and opinions during a time 
of significant change for the U.S. civil service system. 
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AD-A234 302/8/GAR PC A03/MF A01 
Merit Systems Protection Board, Washington, DC. 
Office of Policy and Evaluation. 

Senior Executive Service Pay Setting and Reas- 
signments: Expectations Vs. Reality. 

Oct 90, 24p 


No abstract availabie. 
145,064 
AD-A234 303/6/GAR 


Merit Systems Protection Board, Washington, 
Office of Policy and Evaluation. 
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DC. 


Delegation and Decentralization: Personnel Man- 
)- eta acacia sete 


Oct 89. 89, 40p 
No abstract available. 
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DES91008635/GAR PC A03/MF AO1 
Department of Energy, Washington, DC. Office of Pro- 
curement, Assistance and Program Management. 
Headquarters Procurement Operations annual 
report, fiscal year 1990. 

Jan 91, 43p DOE/PR-0004- 1/91 


This report represents an overview of the business 
conducted by Department of Ener ry Headquarters 
Procurement Operations during FY 1990. The informa- 
tion contained in this report was extracted from the 
Procurement and Assistance Data System (PADS), 
Contract Closeout Management Information System 
(CLOSE), Subcontracting Reporting System (SCORS), 
and other records maintained by Headquarters Pro- 
curement operations. Tables, graphs, and narratives 
provide summary level information concerning the 
scope of various procurement and programmatic cate- 
gories. 
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DE91010317/GAR PC A10/MF A02 
Department of Energy, Washington, DC. Office of En- 
vironmental Audit. 

Environmental Audit at Santa Barbara Operations, 
Special Technologies Laboratory, Remote Sensing 
Laboratory, North Las Vegas Facilities. 

Mar 91, 211p DOE/EH-0183 


This report documents the results of the Environmen- 
tal Audit of selected facilities under the jurisdiction of 
the DOE Nevada Operations Office (NV) that are oper- 
ated by EG and G Energy Measurements, Incorporat- 
ed (EG and G/EM). The facilities included in this Audit 
are those of Santa Barbara Operation (SBO) at Goleta, 
California; the Special Technologies Laboratory (STL) 
at Santa Barbara, California; and Las Vegas Area Op- 
erations (LVAO) including the Remote Sensing Labo- 
ratory (RSL) at Nellis Air Force Base in Nevada, and 
the North Las Vegas Facilities (NLVF) at North Las 
Vegas, Nevada. The Environmental Audit was con- 
ducted by the US Department of Energy’s (DOE) 
Office of Environmental Audit, commencing on Janu- 
ary 28, 1991 and ending on February 15, 1991. The 
scope of the Audit was comprehensive, addressing en- 
vironmental activities in the technical areas of air, sur- 
face water/drinking water, groundwater, waste man- 
agement, toxic and chemical materials, quality assur- 
ance, radiation, inactive waste sites, and environmen- 
tal management. Also assessed was compliance with 
applicable Federal, state, and local regulations and re- 
quirements; internal operating requirements; DOE 
Orders; and best management practices. 8 tabs. 
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DE91010323/GAR PC A07/MF A01 
Department of Energy, Washington, DC. Office of 
Energy Markets and End Use. 

Annual energy outlook 1991 with projections to 


2010. 
Mar 91, 134p DOE/EIA-0383(91) 


The report examines a range of scenarios by consider- 
ing and comparing the effects of three selected vari- 
ations from a reference case. Fundamental forces that 
determine the direction of energy markets will remain 
in effect. Recent events and high prices may have 
some residual impacts on Government policy, industri- 
al energy planners, and consumers. Higher oil prices 
could stimulate interest in conservation and renewable 
energy and encourage growth in domestic energy pro- 
duction capacity. United States energy consumption 
has held steady for the third year in a row. Oil imports 
increased and use of electrical power increased. Leg- 
islative initiatives could. set in motion significant 
changes in energy markets world wide. A proposed 
National Energy Strategy has primary goals of eco- 
nomic growth, energy security and environmental im- 
provement. Energy resources and energy uses of the 
United States are discussed, Ener ray resources include 
petroleum, natural gas, coal, and renewable energy 
sources. Statistical data is presented in various tables 
and graphs for energy consumption by end use sector. 
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pee n | Univ. (Germany, F.R.). Inst. fuer Volkswirts- 
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a Gemeinschaft - Chancen und 

ken die bundesdeutschen EVU und deren Ar- 


)- 
Ww. Pratfenber er. May 90, 51p CONF-9005343-1 
In German. No. V-56-90 Work meeting on energy 
potey of the trade union OeTV, Andernach (Germany, 
Py Mega 
U.S. Sales Only. 


The Single European Market will also have an effect 
on the cable-carried and non-cable-carried energy in- 
dustry. Fears and hopes accompany its development. 
Fears that because of the unequal starting-positions of 
the countries in the end through political efforts com- 
petitive advantages could arise for certain countries 
which could to the detriment in particular of em- 
ployees in the Federal Republic’s energy industry. 
Hopes that the Single Market will in the long term con- 
tribute to parity of living-standards in the countries of 
the EC and will make possible increased prosperity 
through improved and extended trade. The study aims 
to take stock of the energy situation in the European 
Community, to weigh up the economic advantages and 
pre yep ae of a single market for energy and to ex- 
plain the effects of the single market on the situation of 
the cable-carried energy industry in the Federal Re- 
public and its employees. (orig.). 


145,069 


PB91-190199/GAR 
Internal Revenue Service, Washi 


PC A06/MF A01 


forcement Revenue b 
1990, 118p IRS/PUB1501 (10-90)-REV 
Also available from Supt. of Docs. 


The report surveys the history of the Internal Revenue 
Service (IRS) method of projecting the amount and 
timing of revenue that results from its enforcement ac- 
tivities, discusses the major criticisms of the present 
method, introduces an ‘interim’ method of estimating 
revenue ari 8 from Examination initiatives, evaluates 
the data used to monitor Collection yield, and sets 
forth numerous improvements that are planned or 
under way. The report is an update of the November 
1989 version, adding the material on Collection and 
including various clarifications and updates to the origi- 
nal material. 
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Technology Transfer 


145,070 


DE91006224/GAR PC A99/MF E06 
Energy Technology Data Exchange, Oak Ridge, TN. 
International energy: Research organizations, 
1986-1990. 
oo appa and S. Jordan. Mar 91, 860p ETDE/ 

-3 


The International Energy: Research Organizations 
publication contains the standardized names of energy 
research organizations used in energy information da- 
tabases. Involved in this rative task are (1) the 
technical staff of the USDOE Office of Scientific and 
Technical Information (OSTI) in cooperation with the 
member countries of the Energy Technology Data Ex- 
change (ETDE) and (2) the International Nuclear Infor- 
mation System (INIS). This publication identifies cur- 
rent organizations doing research in all energy fields, 
standardizes the format for recording these organiza- 
tion names in bibliographic citations, assigns a nu- 
meric code to facilitate data entry, and identifies report 
number prefixes assigned by these organizations. 
These research organization names may be used in 
searching the databases “Energy Science & Technol- 

IALOG and “Energy” on STN International. 
T organization names are also used in USDOE 
databases on the Integrated Technical Information 
System. Research organizations active in the past five 
years, as indicated by database records, were identi- 
fied to form this publication. This directory includes ap- 
proximately 34,000 organizations . that reported 
energy-related literature from 1986 to 1990 and up- 





dates the DOE Energy Data Base: Corporate Author 
Entries. 7 


145,071 

DES1010007/GAR eee PC. A03/MF- A01 

Department of Energy, idge, lak Ridge 

erations Office. — 

Environmental Restoration and Waste Manage- 
Control Coor- 


This pemete isa sete to the Environmental 
Restoration and Waste Management (ERWM) Pro- 
gram Control Plan, ‘‘Activity Data Sheet yey4 Baselin- 
ing and Change Control,” DOE/ORO-915, Ai ~ 
1990. It further describes the role of the Change 

trol Coordinator (CCC) in grein, ag A Data 
Sheet Baselining and Ch Oak 
Ridge Operations (ORO). 1 ref. 


145,072 
DES$1010009/GAR PC A03/MF A01 
Techn Pacific om snap Labs., roe WA. 


far 91, 17p PNL-SA 
. Mar 91, 17 PN SA-19240, ‘CONF- 


Contract AC06-76RL01830 

International waste management conference (2nd), 
Las Vegas, NV (USA), 17-20 Mar 1991. Sponsored by 
Department of Energy, Washington, DC. 


The results of research conducted at Pacific North- 
west Laboratory (PNL) for the DOE are regularly trans- 
ferred from the laboratory to the private sector. The 
principal focus of PNL is on environmental research 
and waste management technology; other programs 
of emphasis include molecular science research. The 
technology transfer process is predicated on Quality to 
achieve its objectives effectively. Total quality man- 
agement (TQM) concepts and principles readily apply 
to the development and translation of new scientific 
concepts into commercial products. The concept of 
technology transfer epitomizes the TQM tenet of con- 
tinuous improvement: always striving for a better way 
to do things and always satisfying the customer. A suc- 
cessful technology transfer process adds value to so- 
ciety by providing new or enhanced processes, prod- 
ucts, and services to government and commercial cus- 
tomers, with a — of product pedigree and 
process validity. 2 refs. 


145,073 

DE$1010017/GAR PC A03/MF A01 

Sandia National Labs., Aone, NM. 

Technology teamwork: role of the national 

—- in implementing US Technology 
lolicy. 

A. Nevath, G. Yonas, and B. C. Dale. Mar 91, 18p 

SAND-91-0408 

Contract ACO04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


In September 1990, the President's Office of Science 
and Technology released a document that bears on 
the future of our nation’s technological vigor and eco- 
nomic performance. Entitled, US Technology Policy, it 
is a statement of a set of broad principles that will con- 
stitute the federal government’s oe policy for 
the 1990s. One of the leading principles of this policy is 
the imperative for cooperation and teamwork — 
government, industry, and academia, including a 
active, partnership role for the national laboratories in 
the mainstream US technology community. Until now, 
the nation’s technology policy has never been explicit, 
although a tacit technology policy of one sort or an- 
other has at all times been in effect. The federal gov- 
ernment has consistently been willing to create and 
fund institutions and programs to promote important 
national recaps. Ayer Historical examples of such 

sponsorship incl atomic energy, agriculture, aero- 
vauliee and space, energy, and medicine. The recogni- 
tion in US Technol ‘olicy that government has an 
active role to play in fostering technology development 
is a particularly significant admission. The vision of a 
partnership between the federal government and the 
private sector, as the policy outlines, provides a foun- 
dation upon which the national laboratories of the De- 
partment of Energy (DOE) can build to play a stronger 
— in enhancing US economic competitiveness. 6 
r 


145,074 
DE91010327/GAR PC A05/MF A01 
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I me Wetionel Leb IL. 
C.M iM. Caruthers, Mar 91, 82p ANL/TM-487 
Contract W-31109-ENG-38 
Sponsored by Department of Energy, Washington, DC. 


The Computer and Telecommunication Division (CTD) 
recognizes that the communication of clear, accurate, 
reasonably complete information is essential to the 
success of its Laboratory mission. CID therefore ere 
all Division personnel to adhere to the princi- 
ples of good writing and to the oe for 
usage, style, formats, and publica’ 
are described in CTD Writing ond ¢ Edt 
We encourage CTD personnel to read ing Standards Writing 
and Editi tandards and to use it continually as a 
desktop reference. It will help CTD writers to produce 
better documents consistent with CTD standards in 
less time. Applying the principles specified in this doc- 
ument on how to vg and = technical informa- 
tion will speed up ——— review, and revision 
processes. CTD Wt and diting Standards com- 
lements the ational Laboratory Technical 
blications Guide, which serves as the basic Argonne 
documentation reference on issues concerning DOE 
orders and guidelines, NRC directives, and other spon- 
sor requirements. However, this Laboratory-wide doc- 
ument does not address matters of grammar or style. 
Documents recommended in CTD Writing and Editing 
Standards are usually available for purchase at the 
Document Distribution Counter (Building 221, Room A- 
134) or through the mail (by calling extension 2-5405 
and ordering copies). 


my 


145,075 

N91-21697/8/GAR PC ~ ge A01 
National Research Council, Washington, DC. 

Science, Medicine and Animals. 

J. E. Burris, and S. Olson. 1991, 41p ISBN-0-309- 
04439-1, LC-90-27785 


The history, status, and potential of animal research is 
described in the hopes of providing the information 
which will allow people to judge the merit and necessi- 
ty for continuing animal research. The use of animals 
in research; advances as a result of animal experimen- 
tation; benefits to animals from animal research; alter- 
natives; animal rights; laws and regulations; pain and 
suffering; use of ind animals; and the cost to socie- 
ty of the Animal Rights Movement are briefly covered. 


N97.21967/5/GAR PC A07/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 
Identificacao de Necessidades de Informacao Em 
Um Instituto de Pesquisa (identification of Infor- 
mation Needs in a Research institute). 

M.S. Thesis. 

E. Schuetzer. Oct 90, 130p INPE-5154-TDL/425 

In Portuguese; English Summary. 


The objective is to demonstrate the importance of in- 
formation needs identification to the planning and de- 
velopment of information systems used by top man- 
agement in a research institute. A bibliographical 
survey was al on the role of information systems as 
supports to the administration process, on some meth- 
ods of planning and development, and on the Critical 
Success Factors method. The results are analyzed. 


145,077 

N91-22065/7/GAR PC A06/MF A01 

National Aeronautics and Space Administration, 

Washington, DC. 

1991/92 Graduate Student Researchers Pr 

Including the Underrepresented Minority 
t. 


Componen 
1991, 101p NAS 1.15:101801, NASA-TM-101801 
Original Contains Color Illustrations. 


The Graduate Student Research Program (GSRP) was 
expanded in 1987 to include the Underrepresented Mi- 
nority Focus Component (UMFC). This program was 
designed to increase min participation in graduate 
study and research, and ultimately, in space science 
and aerospace technol careers. This booklet pre- 
sents the areas of research activities at NASA facilities 
for the GSRP and summarizes and presents the objec- 
tives of the UMFC. 


ram, 


145,078 
PB91-195545 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Office of Energy-Related Inventions. 


145,081 


Trends in Technological innovation. 
Final rept. 


2 eet nam meme Sor July 


31-August 5, 1 1988 


eee ee ee Sa ee eee 
merge with respect to Se Sen ot eee See Se 
type and level of technology tha it have succeeded 
will succeed (or fail) in the commercial marketplace. 
Seo. eens We ena ee 
ST seve that the ts , it is amazing. It 
pm that the of technological 
Ghanges that are ine pines ecauaiona Sides 
of almost all manufacturing industries. In addition, 
even many institutions in non-technological areas, in- 


to note that in the specific case of bank- 
pa ae Lee Toad =e technological 
throughout the general scientific community is affect- 


ing them in ways that many in the banking industry 
pan pon aap geae Yet, these many technologi- 

oe ae restructuring their indus- 
try, from the outside. Similar trends are underway in 
most areas of business. 


145,079 


PB91-197277/GAR PC A05/MF A01 
National Institutes of Health, — MD. 

NIH Data Book 1989. Basic Data Relating to the Na- 
tional Institutes of Health. 


1989, 99p 
See also report for 1990, PB91-163436. 


The report is published annually as a ready source of 
financial information on National Institutes of Health 
(NIH) ley poe and related Federal and national ac- 
tivities. It is available to NIH staff and others interested 
in NIH it issues and health research and devel- 
opment (R&D) policy. A new feature of the 1989 edi- 
tion is the Table Finder Key on the inside front cover 
that is intended to assist the reader in locating appro- 
priate tables. 


145,080 


PB91-204313/GAR PC A06/MF A01 

Environmental Protection Agency, Washington, DC. 

Office of Cooperative Environmental M 

Permitting and Compliance to U.S. 

a Weyer yy innovation. — and 
jecommendations of Innovation 

— — 

A. Borg. Jan 91, 107p EPA/101/N-91/001 


The United States’ potential to improve the environ- 
ment is directly related to the nation’s ability to 
produce and apply techi solutions. The Tech- 
nology Innovation and Economics (TIE) Committee, a 
standing committee of EPA’s National Advisory Cou 
cil for Environmental Policy and Tecknstage 
(NACEPT), concluded that the barriers in federal and 
state environmental permitting and compliance poli- 
cies are slowing technology innovation for environ- 
mental purposes. The extensive study, involving tech- 
nology developers, technology users, , fegu- 
lators, environmental groups, and academia, ‘deter- 
mined the range of impacts and identified the range 
and practicality of potential solutions. The report cap- 
tures the Committee’s analysis of six critical policy 
issues and the key parameters affecting the design of 
permitting and compliance systems. It recommends 
five major areas for improvement, including: Modifying 
permitting systems to aid the development and testing 
of innovative environmental technologies; Implement- 
ing permit processes to aid the commercial introduc- 
tion of innovative technologies; Encouraging the use of 
innovative environmental a in compliance 
programs; Maximizing the effectiveness of permitting 
and compliance improvements by supporting stake- 
holders; and Identifying and removing —— ob- 
stacles inhibiting innovative technologies for environ- 
mental purposes. 


145,081 


PB91-800227/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA. 


September 1, 1991 5 
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Total Quality 
Citations from the 
ept. for Jan 90-Jul 91. 
Jul 91, 36p 


The pose med contains citations concerning plan- 
ning, development, and management of quality pro- 
grams. The improvement of quality in products and iy 
improvement of quality in service have become Pow 
visible national priorities. Topics include strategic plan- 
ning, customer service, employee participation, quality 
assurance, program management and case studies in 

Federal Government agencies. (Contains 152 citations 
with title list and subject index.) 


it, January 1990-July 1991 
1S Database). 


145,082 
TIB/B91-00797/GAR PC E19 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 


ny, F.R.). 

K trum Karisruhe. Forschungs- 
und En ramm 1991. Stand: 
28.11.1990. (Karisruhe Nuclear Research Center. 
Research and — program 1991. As of 
November 28, 1990). 

1990, 473p Rept no. INIS-mf--12184 

In German. 


The R and D activities of the KfK are classified in 8 
main research activities: 1) project nuclear fusion; 2) 
project pollutant mitigation in the environment; 3) solid 
state and materials research; 4) nuclear and elementa- 
ry particle physics; 5) microtechnics e.g. X-ray lithogra- 
phy; 6) materials handling; 7) project nuclear safety re- 
search; 8) radioactive waste a. ora). 
(Copyright (c) 1991 by FIZ. Citation no. 91:000797.) 


AERONAUTICS & 
AERODYNAMICS 


Aerodynamics 


145,083 

AD-A233 771/5/GAR PC A03/MF A01 
National Research Council of Canada, Ottawa (Ontar- 
io). Inst. for Aerospace Research. 

Turbulent Boundary Layer Solution for Two-Di- 
mensional Compressible Flow Using Mixing 
Length and K-epsilon Turbulence Models (Resolu- 
tion du Probleme des Couches Limites Turbu- 
lentes Compressibles Bidimensionnelies au 
Moyen des Modeles de Turbulence K-epsilon de 
de Longueur de Melange Accrue). 

Aeronautical note. 

M. Khalid. Nov 90, 39p IAR-AN-69, NRC-32135 
Summary in English and French. 


The continuity, momentum and energy equations for 
two-dimensional compressible turbulent boundary 
layers are solved using the k-epsilon turbulence model 
and the extended mining leng length approach to calculate 
the shear stress terms. The finite difference equations 
are set up applying Keller’s box scheme and the result- 
ing tridiagonal matrix system is solved by the block 
elimination method. Newton's iteration procedure is 
used to converge the raceme Results obtained from 
computations showed only a slight difference between 
the two methods. Both pn bre is showed satisfactory 
agreement with experimental data for test cases. 


145,084 
AD-A234 179/0/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
gooate. Hampton, VA. 

joniinear =v of a High-Speed, Axisymmetric 


, and G. Erlebacher. Mar 91, 
ASA-CR-187538 


C. D. Pruett, L. L. 
47p ICASE-91-30, 
Contract NAS1-18605 


The stability of a high speed, axisymmetric boundary 
layer is investigated using secondary instability theory 
and direct numerical pow sone ah cone studies 
based on temporal secondary instabi 

subharmonic secondary instability = a likely path to 
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transition on a cylinder at Mach 4.5. The theoretical 
predictions are validated by direct numerical simula- 
tion of temporally-evolving primary and secondary dis- 
turbances in an axisymmetric boundary-layer flow. At 
small amplitudes of the secondary disturbance, pre- 
dicted a rates agree to several significant digits 
with values obtained from the spectrally-accurate solu- 
tion of the compressible Navier Stokes equations. 
Qualitative agreement persists to large amplitudes of 
secondary disturbance. Moderate transverse curva- 
ture is shown to significantly affect the growth rate of 
axisymmetric second mode disturbances, the likely 
candidates of primary instability. The influence of cur- 
vature on secondary instability is largely indirect but 
most probably significant, through modulation of the 
primary disturbance amplitude. Subharmonic second- 
ary instability is shown to be predominantly inviscid in 
nature, and to account for spikes in the Reynolds 
stress components at or near the critical layer. 


145,085 
AD-A234 180/8/GAR PC A04/MF A01 
Institute for Computer Applications in Science and En- 
ineering, Hampton, VA. 
niform High Order Spectral Methods for One and 
Two Dimensional Euler Equations. 
Final rept. 
W. Cai, and C. W. Shu. Mar 91, 53p ICASE-91-26, 
NASA-CR-187535 
Contract NAS1-18605 
Prepared in cooperation with North Carolina Univ., 
Charlotte, Dept. of Mathematics and Brown Univ., 
Providence, Ri, Div. of Applied Mathematics. 


This paper studies uniform high order spectral meth- 
ods to solve multi-dimensional Euler equations for gas 
dynamics. Uniform high order spectral approximations 
with spectral accuracy in smooth — of solutions 
are constructed by introducing the idea of the Essen- 
tially Non-Oscillatory (ENO) polynomial interpolations 
into the spectral methods. Based on the new approxi- 
mation, we propose nonoscillatory spectral methods 
which possess the properties of both upwinding differ- 
ence scheme and spectral methods. We present nu- 
merical results for the inviscid Burgers’ equation, and 
for one dimensional Euler equations including the 
interactions between a shock wave and density dis- 
turbance, Sod’s and Lax’s shock tube problems, and 
the blast wave problem. Finally, we simulate the inter- 
action between a Mach 3 two dimensional shock wave 
and a rotating vortex. 


145,086 

AD-A234 252/5/GAR PC A03/MF A01 
Wright Lab., Eglin AFB, FL. Armament Directorate. 
Thin Layer Navier-Stokes Solutions for Transonic 
Multibody Interference. 

Interim rept. Au ug 90-Jan 91. 

P. L. Lynch, and M. H. Rizk. Mar 91, 11p WL/MN- 
TR-91-23, 


A thin layer, Navier Stokes flow solver was used to pre- 
dict the aerodynamics about interfering bodies. Sur- 
face pressure distributions compared very well with 
available experimental data for freestream Mach num- 
bers between 0.60 and 1.20 at an interbody separation 
distance of 0.8 diameters. Five separate interference 
regions were identified which contribute to the total in- 
terference force, which was an attractive force for all 
cases gue In general, the level of interference 
increases with increasing free stream Mach number, 
and decreases with increasing separation distance. 


145,087 

N91-21060/9/GAR PC A10/MF A02 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Compressi Flows with Periodic Vortical Dis- 
turbances around Lifting Airfoils. 

Ph.D. Thesis. 

J. R. Scott. Jan 91, 214p NAS 1.15:103742, E-5984, 

NASA-TM-103742 


A numerical method is developed for solving periodic, 
three-dimensional, vortical flows around lifting airfoils 
in subsonic flow. The first-order method that is pre- 
sented fully accounts for the distortion effects of the 
nonuniform mean flow on the convected upstream vor- 
tical disturbances. The unsteady velocity is split into a 
vortical component which is a known function of the 
upstream flow conditions and the Lagrangian coordi- 
nates of the mean flow, and an irrotational field whose 
potential satisfies a nonconstant-coefficient, innomo- 
geneous, convective wave equation. Using an elliptic 
coordinate transformation, the unsteady boundary 


value problem is solved in the frequency domain on 
grids which are determined as a function of the Mach 
number and reduced frequency. The numerical 
scheme is validated through extensive comparisons 
with known solutions to unsteady vortical flow prob- 
lems. In general, it is seen that the agreement between 
the numerical and analytical results is very good for 
reduced frequencies ranging from 0 to 4, and for Mach 
numbers ranging from .1 to .8. Numerical results are 
also presented for a wide variety of flow configurations 
for the purpose of determining the effects of airfoil 
thickness, angle of attack, camber, and Mach number 
on the unsteady lift and moment of airfoils subjected to 
periodic vortical gusts. It is seen that each of these 
parameters can have a significant effect on the un- 
steady airfoil response to the incident disturbances, 
and that the effect depends strongly upon the reduced 
frequency and the dimensionality of the gust. For a 
one-dimensional (transverse) or two-dimensional 
(transverse and longitudinal) gust, the results indicate 
that airfoil thickness increases the unsteady lift and 
moment at the low reduced frequencies but decreases 
it at the high reduced frequencies. The results show 
that an increase in airfoil Mach number leads to a sig- 
nificant increase in the unsteady lift and moment for 
the low reduced frequencies, but a significant de- 
crease for the high reduced frequencies. 


145,088 

N91-21061/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Experimental Study of Boundary Layer Transition 
on a Heated Fiat Plate. 

K. H. Sohn, E. Reshotko, and K. B. M. Q. Zaman. 
1991, 17p NAS 1.15:103779, E-6050, NASA-TM- 
103779 

Contract NAG3-230 

Prepared for Presentation at the 1991 Joint Asme- 
Jsme Fluids Engineering Conference, Portland, or, 24- 
26 Jun. 1991. 


A detailed investigation to the document momentum 
and thermal development of boundary layers undergo- 
ing natural transition on a heated flat plate was per- 
formed. Experimental results of both overall and condi- 
tionally sampled characteristics of laminar, transitional, 
and low Reynolds number turbulent boundary layers 
are presented. Measurements were done in a low- 
speed, closed-loop wind tunnel with a freestream ve- 
locity of 100 ft/s and zero pressure gradient over a 
range of freestream turbulence intensities from 0.4 to 
6 percent. The distributions of skin friction, heat trans- 
fer rate, and Reynolds shear stress were all consistent 
with previously published data. Reynolds analogy fac- 
tors for momentum thickness Reynolds number, 
Re(sub theta) less than 2300 were found to be well 
predicted by laminar and turbulent correlations which 
accounted for an unheated starting length and uniform 
heat flux. A small dependence of turbulence results on 
the freestream turbulence intensity was observed. 


145,089 

N91-21062/5/GAR PC A99/MF A04 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Computational Fluid Dynamics Symposium on Aer- 
opropulsion. 

Jan 91, 687p NAS 1.55:3078, NASA-CP-3078, 
NASA-CP-10045 

Supersedes NASA-Cp-10045. Original Contains Color 
Illustrations. Symposium Held in Cleveland, OH, 24-26 
Apr. 1990 


No abstract available. 


145,090 


N91-21063/3/GAR 
(Order as N91-21062/5/GAR, PC ~~ 
4) 


California Univ., Davis. 

Thoughts on the Chimera Method of Simulation of 
Three-Dimensional Viscous Flow. 

J. L. Steger. Jan 91, 10p 

In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 1-10. 


The chimera overset grid is reviewed and discussed 
relative to other procedures for simulating flow about 
complex configurations. It is argued that while more 
refinement of the technique is needed, current 
schemes are competitive to unstructured grid 
schemes and should ultimately prove more useful. 





145,091 
N91-21065/8/GAR 
(Order as N91-21062/5/GAR, PC A99/MF 
04) 
ae International, Thousand Oaks, CA. Selene 
inter. 
Unstructured Grid Generation Using the Distance 
Function 


B. L. Bihari, and S. R. Chakravarthy. Jan 91, 12p 
In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 29-40. 


A new class of methods for — level sets to gen- 
erate unstructured grids is presented. The consecutive 
grid levels are computed using the distance functions, 
which corresponds to solving the Hamilton-Jacobi 
equations representing the equations of motion of 
fronts propagating with curvature-dependent speed. 
The relationship between the distance function and 
the —_s equations will be discussed as well as its 
application to generating grids. Multi-ply connected 
domains and complex geometries are handled natural- 
ly, with a straightforward generalization to several 
space dimensions. The grid points for the unstructured 

rid are obtained simultaneously with the grid levels. 

he search involved in checking for overlapping trian- 
gles is minimized by triangulating the entire domain 
one level at a time. 


145,092 
N91-21067/4/GAR 

(Order as N91-21062/5/GAR, PC A99/MF 

A04 

National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Finite-Difference, Frequency-Domain Numerical 
Scheme for the Solution of the Linearized Un- 
steady Euler Equations. 
J. R. Scott, and H. M. Atassi. Jan 91, 50p 
In Its Computational Fluid Dynamics Symposium on 
Aeropropulsion p 55-104. 


A numerical method is developed for solving periodic, 
three-dimensional, vortical flows around lifting airfoils 
in subsonic flow. The first-order method, that is pre- 
sented, fully accounts for the distortion effects of the 
nonuniform mean flow on the convected upstream vor- 
tical disturbances. The unsteady velocity is split into a 
vortical component which is a known function of the 
upstream flow conditions and the Lagrangian coordi- 
nates of the mean flow, and an irrotational field whose 
potential satisfies a nonconstant-coefficient, inhomo- 
geneous, convective wave equation. Using an elliptic 
coordinate transformation, the unsteady boundary 
value problem is solved in the frequency domain on 
grids which are determined as a function of the Mach 
number and reduced frequency. Extensive compari- 
sons are made with known solutions to unsteady vorti- 
cal flow problems, and it is seen that the agreement is 

enerally very good for reduced frequencies ranging 
rom 0 up to 4. 


145,093 
N91-21073/2/GAR 
(Order as N91-21062/5/GAR, PC ey 


oh, Univ., Ann Arbor. 

Flux-Vector Splitting for the 1990S. 

B. Vanleer. Jan 91, 12p 

In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 203-214. 


The development of flux-vector splitting through the 
1970s and 1980s is reviewed. Attention is given to the 
diffusive nature of flux-vector splitting, which makes it 
an undesirable technique for approximating the invis- 
cid fluxes in a Navier-Stokes solver. Several proposed 
improvements, including a brand new one, are dis- 
cussed and illustrated by a simple, yet revealing, nu- 
merical test case. Finally, an outlook for flux-vector 
splitting in the 1990s is presented. 


145,094 
N91-21074/0/GAR 
(Order as N91-21062/5/GAR, PC oe) 


Cleveland State Univ., OH. 
Application of ENO Scheme with Subcell Resolu- 
cn to Conservation Laws with Stiff Source 


‘erms. 
S. Chang. Jan 91, 11p 
NASA ORDER C-99066-G ? 
In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 215-225. 


Two approaches are used to extend the essentially 
non-oscillatory (ENO) schemes to treat conservation 
laws with stiff source terms. One approach is the appli- 
cation of the Strang time-splitting method. Here the 
basic ENO scheme and the Harten modification using 
subcell resolution (SR), ENO/SR scheme, are ex- 
tended this way. The other approach is a direct 
method and a modification of the ENO/SR. Here the 
technique of ENO reconstruction with subcell resolu- 
tion is used to locate the discontinuity within a cell and 
the time evolution is then accomplished by solving the 
differential equation along characteristics locally and 
advancing in the characteristic direction. This scheme 
is denoted ENO/SRCD (subcell resolution - character- 
istic direction). All the schemes are tested on the equa- 
tion of LeVeque and Yee (NASA-TM-100075, 1988) 
modeling reacting flow problems. Numerical results 
show that these schemes handle this intriguing model 
problem very. well, especially with ENO/SRCD which 
produces perfect resolution at the discontinuity. 


145,095 
N91-21075/7/GAR 
(Order as N91-21062/5/GAR, PC A99/MF 
A04) 


Akron Univ., OH. 

Cost-Effective Accurate Coarse-Grid Method for 

— Convective Multidimensional Unsteady 
lows. 

B. P. Leonard, and H. S. Niknafs. Jan 91, 14p 

In NASA, Lewis Research Center, Computational Fluid 

Dynamics Symposium on Aeropropulsion p 227-240. 


A fundamentally multidimensional convection scheme 
is described based on vector transient interpolation 
modeling rewritten in conservative control-volume 
form. Vector third-order upwinding is used as the basis 
of the algorithm; this automatically introduces impor- 
tant cross-difference terms that are absent from 
schemes using component-wise one-dimensional for- 
mulas. Third-order phase accuracy is good; this is im- 
portant for coarse-grid large-eddy or full simulation. 
Potential overshoots or undershoots are avoided by 
using a recently developed universal limiter. Higher 
order accuracy is obtained locally, where ni , by 
the cost-effective strat of adaptive stencil expan- 
sion in a direction normal to each control-volume face; 
this is controlled by monitoring the absolute normal 
os and curvature across the face. Higher (than 

ird) order cross-terms do not appear to be needed. 
Since the wider stencil is used only in isolated narrow 
regions (near discontinuities), extremely high (in this 
case, seventh) order accuracy can be achieved for 
= more than the cost of a globally third-order 
scheme. 


145,096 
N91-21076/5/GAR 
(Order as N91-21062/5/GAR, PC —_ 
) 


Florida Univ., Gainesville. 

Choice of Velocity Variables for Complex Flow 
Computation. 

W. Shyy, and G. C. Chang. Jan 91, 17p 

In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 241-257. 


The issue of adopting the velocity components as de- 
pendent velocity variables for the Navier-Stokes flow 
computations is investigated. The viewpoint advocat- 
ed is that a numerical algorithm should preferably 
honor both the physical conservation law in differential 
form and the geometric conservation law in discrete 
form. With the use of Cartesian velocity vector, the mo- 
mentum equations in curvilinear coordinates can retain 
the full conservation-law form and satisfy the physical 
conservation laws. With the curvilinear velocity com- 
ponents, source terms appear in differential equations 
and hence the full conservation law form can not be 
retained. In discrete expressions, algorithms based on 
the Cartesian components can satisfy the geometric 
conservation-law form for convection terms but not for 
viscous terms; those based on the curvilinear compo- 
nents, on the other hand, cannot satisfy the geometric 
conservation-law form for either convection or viscous 
terms. Several flow solutions for domain with 90 and 
360 degree beets are presented to illustrate the 
issues of using the Cartesian velocity components and 
the staggered grid arrangement. 
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Pennsylvania State Univ., ery oe 

Distributed Minimal Residual ( ) Method for Ac- 
celeration of Iterative Algorithms. 

S. Lee, and G. S. Dulikravich. Jan 91, 22p 


In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 259-280. 


A new method for enhancing the convergence rate of 
iterative a for the numerical integration of 
systems partial differential equations was devel- 
oes. It is termed the Distributed Minimal Residual 
(DMR) method and it is based on general Krylov sub- 
space methods, The DMR method differs from the 
Krylov subspace methods by the fact that the iterative 
acceleration factors are different from equation to 
equation in the system. At the same time, the DMR 
method can be viewed as an incomplete Newton iter- 
ation method. The DMR method was applied to Euler 
equations of gas dynamics and incompressible Navier- 
Stokes equations. Ali numerical test cases were ob- 
tained using either explicit four ey Runge-Kutta or 
Euler implicit time integration. The formulation for the 
DMR method is general in nature and can be applied 
to explicit and implicit iterative algorithms for arbitrary 
systems of partial differential equations. 


145,098 
N91-21079/9/GAR 
(Order as N91-21062/5/GAR, PC A99/MF 
A04) 


Advanced Projects Research, Inc., Moorpark, CA. 
Multidimensional Finite Element Method for CFD. 
D. W. Pepper, and J. W. Humphrey. Jan 91, 24p 

In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 311-334. 
Original Contains Color Illustrations. 


A finite element method is used to solve the equations 
of motion for 2- and 3-D fluid flow. The time-dependent 
equations are solved explicitly using quadrilateral (2-D) 
and hexahedral (3-D) elements, mass lumping, and re- 
duced integration. A Petrov-Galerkin technique is ap- 
plied to the advection terms. The method requires a 
minimum of computational storage, executes quickly, 
and is scalable for execution on computer systems 
ranging from PCs to supercomputers. 


145,099 
N91-21081/5/GAR 
(Order as N91-21062/5/GAR, PC A99/MF 
A04) 


Detroit Diesel Allison, Indianapolis, IN. 

Pressure Fo ewe for Elliptic Flow Calculations 
with the PDF Method. 

= S. Anand, S. B. Pope, and H. C. Mongia. Jan 91, 


p 

Contract F33615-87-C-2821 

In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 347-362. 


An algorithm to determine the mean pressure field for 
elliptic flow caiculations with the probability density 
function (PDF) method is developed and applied. The 
PDF method is a most promising approach for the 
computation of turbulent reacting flows. Previous com- 
putations of elliptic flows with the method were in con- 
junction with conventional finite volume based calcula- 
tions that provided the mean pressure field. The algo- 
rithm developed and described here permits the mean 
pressure field to be determined within the PDF calcula- 
tions. The PDF method incorporating the pressure al- 
gorithm is applied to the flow past a backward-facing 
step. The results are in good agreement with data for 
the reattachment length, mean velocities, and turbu- 
lence quantities including triple correlations. 


145,100 
N91-21082/3/GAR 
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Aeronautics and Space Administration, 


National 
Cleveland, OH. Lewis Research Center. 

Implicit Solution of Th | Internal 
T 


urbulent Flows. 
V. Michelassi, M. Liou, L. A. Povinelli, and F. Martelli. 
Jan 91, 
NASA ORDER C-99066-G 
In Its Computational Fluid Dynamics Symposium on 
Aeropropulsion p 363-391. 


The scalar form of the approximate factorization 
method was used to develop a new code for the solu- 
tion of three dimensional internal laminar and turbulent 
compressible flows. The Navier-Stokes equations in 
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their Reynolds-averaged form were iterated in time 
until a steady solution was reached. Evidence was 
given to the implicit and explicit artificial damping 
schemes that proved to be particularly efficient in 
omnes Be p convergence and enhancing the algo- 
stness. A conservative treatment of these 
oa at the domain boundaries was proposed in order 
to avoid undesired mass and/or momentum artificial 
fluxes. Turbulence effects were accounted for by the 
zero-equation Baldwin-Lomax turbulence model and 
the q-omega two-equation model. The flow in a devel- 
oping S-duct was then solved in the laminar regime in 
a Reynolds number (Re) of 790 and in the turbulent 
regime at Re equals 40,000 by using the Baldwin- 
Lomax model. The Stanitz elbow was then solved by 
using an invicid version of the same code at M sub inlet 
equals 0.4. Grid dependence and convergence rate 
were investigated, showing that for this solver the im- 
plicit damping scheme may play a critical role for con- 
vergence characteristics. same flow at Re equals 
2.5 times 10(exp 6) was solved with the Baldwi 
Lomax and the q-omega models. Both approaches 
show satisfactory agreement with experiments, al- 
though the q-omega model was slightly more accurate. 
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N91-21083/1/GAR 
(Order as N91-21062/5/GAR, PC wes* «4 


4) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Numerical investigation of an Internal Layer in Tur- 
bulent Flow over a Curved Hill. 
S. Kim. Jan 91, 15p 
NASA ORDER C-99066-G 
In Its Computational Fluid Dynamics Symposium on 
Aeropropulsion p 393-407. 


A numerical investigation of incompressible and com- 
pressible turbulent flows over strongly curved surfaces 
is presented. The turbulent flow equations are solved 
by a pressure based Navier-Stokes equations solver. 
In the method, the conservation of mass equation is 
replaced by a pressure correction equation applicable 
for both compressible and incompressible flows. The 
turbulence is described by a multiple time scale turbu- 
lence model supplemented with a near-wall turbulence 
model. The numerical results show that the internal 
layer is a strong turbulence field which is developed 
beneath the external boundary layer and is located 
very close to the wall. The development of the internal 
layer is attributed to the enormous mean flow strain 
rate caused by the streamline curvature. The external 
boundary layer flow responds rather slowly to the 
streamline curvature. Thus, the turbulence field of the 
forward corner of the curved hill is characterized by 
two turbulence fields interacting with each other. The 
turbulence intensity of the internal layer is much 
= than that of the external boundary layer, so 
development of a new boundary layer in the 
downstream region of the curved hill depends mostly 
on the internal layer. These numerical results are in 
agreement with the measured data, and show 
it the turbulence model can resolve the turbulence 
field subjected to the strong streamline curvature. 
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N91-21084/9/GAR 
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) 

Pte rare Services and Materials, Inc., Hampton, VA. 

of Turbulent High Mixing 
tae ers Using a Two-Equation Turbulence Model. 
J. R. Narayan, and B. Sekar. Jan 91, 20p 
Contracts NAS1-18599, NAS1-18585 
In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 409-428. 


A two-equation turbulence model was extended to be 
applicable for compressible flows. A compressibility 
correction based on modelling the dilational terms in 
the Reynolds stress equations were included in the 
model. The model is used in conjunction with the 
SPARK code for the computation of high speed mixing 
layers. The observed trend of ——— growth rate 
with increasing convective Mach number in compressi- 
ble mixing layers is well predicted by the model. The 
predictions agree well with the experimental data and 

the results from a compressible Say saps stress 
pe The present model appears to be well suited 
for the study of pach come toy free shear flows. Prelimi- 
nary results obtained for the reacting mixing layers are 
included. 
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National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Heat Transfer, Velocity-Temperature Correlation, 
and Turbulent Shear from Navier-Stokes 
Computations of Shock Wave/Turbulent Bounda- 
oe Layer Interaction Flows. 

Mg Wang, W. R. Hingst, and A. R. Porro. Jan 91, 


in its Computational Fluid Dynamics Symposium on 
Aeropropulsion p 429-456. 


The properties of 2-D shock wave/turbulent boundary 
layer interaction flows were calculated by using a com- 
pressible turbulent Navier-Stokes numerical computa- 
tional code. Interaction flows caused by oblique shock 
wave impingement on the turbulent boundary layer 
flow were considered. The oblique shock waves were 
induced with shock generators at angles of attack less 
than 10 degs in supersonic flows. The surface tem- 
peratures were kept at near-adiabatic (ratio of wall 
static temperature to free stream total temperature) 
and cold wall (ratio of wall static temperature to free 
stream total temperature) conditions. The computa- 
tional results were studied for the surface heat trans- 
fer, velocity temperature correlation, and turbulent 
shear stress in the interaction flow fields. Comparisons 
of the computational results with existing measure- 
ments indicated that (1) the surface heat transfer rates 
and surface pressures could be correlated with Hol- 
den’s relationship, (2) the mean flow streamwise ve- 
locity components and static temperatures could be 
correlated with Crocco’s relationship if flow separation 
did not occur, and (3) the Baldwin-Lomax turbulence 
model should be modified for turbulent shear stress 
computations in the interaction flows. 


145,104 
N91-21086/4/GAR 
(Order as N91-21062/5/GAR, PC A99/MF 
A04) 


Pennsylvania State Univ., University Park. 

Wave Models for Turbulent Free Shear Flows. 

W. W. Liou, and P. J. Morris. Jan 91, 15p 

In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 457-471. 


New predictive closure models for turbulent free shear 
flows are presented. They are based on an instability 
wave description of the dominant large scale struc- 
tures in these flows using a quasi-linear theory. Three 
model were developed to study the structural dynam- 
ics of turbulent motions of different scales in free shear 
flows. The local characteristics of the large scale mo- 
tions are described using linear theory. Their amplitude 
is determined from an energy integral analysis. The 
models were applied to the study of an incompressible 
free mixing layer. In all cases, predictions are made for 
the development of the mean flow field. In the last 
model, predictions of the time dependent motion of the 
large scale structure of the mixing region are made. 
The predictions show good agreement with experi- 
mental observations. 


145,105 
N91-21087/2/GAR 
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National Aeronautics and meee Sa 
omates. VA. Langley Research Cent 

ion of Laminar eauntanionhé Interac- 
dene in ne Internal Flows. 
D. H. Rudy, J. L. Thomas, and A. Kumar. Jan 91, 


14 
In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 473-486. 


A review is given of computations for a series of nomi- 
nally 2-D laminar viscous-inviscid interactions. Com- 
parisons were made with detailed experimental shock 
tunnel results. The shock wave boundary layer interac- 
tions considered were induced by a compression ramp 
in one case and by an externally generated incident 
shock in the second case. In — good agreement 
was reached between the grid refined Ssloulstions and 
experiment for the incipient and small separation con- 
ditions. For the highly separated flow, 3-D calculations 
which included the finite span effects of the experi- 
ss were required in order to obtain agreement with 
the data. 
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N91-21088/0/GAR 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Two and Three-Limonelonel Shock-Shock Interac- 
tions on the Blunt Leading Edges of the Hyper- 
sonic Inlets. 

D. J. Singh, A. Kumar, and S. N. Tiwari. Jan 91, 20p 
In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 487-506. 


The effect of shock impingement on the blunt leading 
edges of the top and sidewall compression inlet of 
a scramjet engine is studied numerically. The imping- 
ing shock is caused by the vehicle forebody. The inter- 
action of this forebody shock with the inlet leading 
edge shock results in a very complex flowfield contain- 
ing local ri = of cua pressure and intense heating. 
This comp in calculated by solving the 
Navier-Stokes pment using a finite volume flux 
splitting technique due to van Leer. To resolve the finer 
details of the flow structure as well as to predict the 
surface heat transfer accurately, adaptive grid tech- 
nique is used in the analysis. Results of the present 
numerical study are compared with available experi- 
mental results. 
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N91-21090/6/GAR 
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) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Dynamics of Local Grid Manipulations for internal 
Flow Problems. 
P. R. Eiseman, A. Snyder, and Y. K. Choo. Jan 91, 


26p 

Contracts NAG3-877, F49620-89-C-0096 

In Its Computationa! Fluid Dynamics Symposium on 
Aeropropulsion p 521-546. 


The control point method of algebraic grid generation 
is briefly reviewed. The review proceeds from the gen- 
eral statement of the method in 2-D unencumbered by 
detailed mathematical formulation. The method is sup- 
ported by an introspective discussion which provides 
the basis for confidence in the approach. The more 
complex 3-D formulation is then presented as a natural 
generalization. Application of the method is carried out 
through 2-D examples which demonstrate the tech- 
nique. 
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N91-21093/0/GAR 
(Order as N91-21062/5/GAR, PC Oe) 


Cincinnati Univ., OH. 

Solution of Three-Dimensional Afterbody Flow 

Using Reduced Navier-Stokes Equations. 

yay M. _ — P. K. Khosla, and 8. G. Rubin. 
jan 9 

psoas AF-AFOSR-0096-90 

In NASA, Lewis Research Center, Computational Fluid 

Dynamics Symposium on Aeropropulsion p 583-592. 


The flow over afterbody geometries was investigated 
using the reduced Navier-Stokes (RNS) approxima- 
tion. Both pressure velocity flux-split and composites 
vel primitive variable formulations were consid- 

ressure or pseudopotential relaxation proce- 
dures are combined with matrix or coupled 
wendy implicit algorithms to form a twee-cimensionel 
solver for general non-orthogonal coordinates. Three- 
dimensional subsonic and transonic viscous/inviscid 
interacting flows were evaluated. Solutions with and 
without regions of recirculation were obtained. 
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National Aeronautics and Space Administration, 

min ae VA. ak ag Be Research Cent > eeaitaes 
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Without and with Chemical Heat Release. 

a a Sekar, H. S. Mukunda, and M. H. Carpenter. Jan 

1, 14p 

Contract NAS1-18585 

In NASA, Lewis Research Center, Computational Fluid 

Dynamics Symposium on Aeropropulsion p 609-622. 





A direct numerical simulation of high speed reacting 
and _non-reacting flows for H2-air systems is present- 
ed. The calculations are made for a convective Mach 
number of 0.38 with hyperbolic tangent initial profile 
and finite rate chemical reactions. A higher-order nu- 
merical method is used in time accurate mode to time 
advance the solution to a statistical steady state. 
About 600 time slices of all the variables are then 
stored for statistical analysis. It is shown tnat most of 
the problems of high-speed combustion with air are 
characterized by relatively weak heat release. The 
present study shows that: (1) the convective speed is 
reduced by heat release by about 10 percent at this 
convective Mach number M(sub c) = 0.38; (2) the vari- 
ation of the mean and rms fluctuation of temperature 
can be explained on the basis of temperature fluctua- 
tion between the flame temperature and the ambient; 
(3) the growth rate with heat release is reduced by 7 
percent; and (4) the entrainment is reduced by 25 per- 
cent with heat release. These differences are small in 
comparison with incompressible flow dynamics, and 
are argued to be due to the reduced importance of 
heat release in comparison with the large enthalpy gra- 
dients resulting from the large-scale vortex dynamics. 
It is finally suggested that the problems of reduced 
mixing in high-speed flows are not severely complicat- 
ed by heat release. 
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N91-21100/3/GAR PC A03/MF A01 
oo —— Inst. and State Univ., Blacksburg. 
Velocity Measurements in a Turbulent Trailing 
hg and Their Application to Bwi Noise Predic- 
tion. 

Semiannual Report. 

W. J. Devenport, and S. A. L. Gl 
NAS 1:26:188083, NASA-CR-188 
Contract NAG1-1119 


The objectives were to observe the turbulence struc- 
ture and spectral characteristics of the trailing vortex 
shed by a rectangular NACA 0012 wing over a range of 
conditions and to incorporate these observations into 
the blade-wake interaction (BWI) noise-prediction 
method of Glegg (1989). The following sections are 
presented: (1) measurements performed during the 
first year of this two year investigation; (2) presentation 
and discussion of a representative sample of the re- 
sults; (3) implications for the BWI noise prediction 
method; and (4) re-evaluation of work planned for the 
second year. 


g., Ar 91, 32p 
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N91-21101/1/GAR PC A03/MF A01 
Imperial Coll. of Science and Technology, London 
oo. 

Finite Element Methods for Integrated Aerody- 
namic Heating Analysis. 

Report, 1 Oct. 1989 - 30 Sep. 1990. 

J. Peraire. 30 Sep 90, 44p NAS 1.26:188079, NASA- 
CR-188079 

Contract NAGW-1809 


Over the past few years finite element based proce- 
dures for the solution of high speed viscous compress- 
ible flows were developed. The objective of this re- 
search is to build upon the finite element concepts 
which have already been demonstrated and to devel- 
op these ideas to produce a method which is applica- 
ble to the solution of large scale practical problems. 
The problems of interest range from three dimensional 
full vehicle Euler simulations to local analysis of three- 
dimensional viscous laminar flow. Transient Euler flow 
simulations involving moving bodies are also to be in- 
cluded. An important feature of the research is to be 
the coupling of the flow solution methods with ‘ther- 
mal/structural modeling techniques to provide an inte- 
= fluid/thermal/structural modeling capability. 

he progress made towards achieving these goals 
during the first twelve month period of the research is 
presented. 
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Gone hie Inf Appli vA 
ermographie infrarouge Appliquee a |’Aerodyn- 

amique d’UN Corps Fusele. Etude Qualitative (In- 

frared Thermography for the Qualitative Aerody- 

namic Study of a Slender ‘ry * 

E. Cattin, and F. Jagusinski. 18 Sep 89, 41p ISL-R- 

122/89, ETN-91-98989 

Text in French. Original Contains Color Illustrations. 


The flow and the variations of the wall temperature of a 
slender body are studied in the case of an increase of 


50 C in relation to the ambient temperature. Tests 
were carried out with a model made of insulating mate- 
rial located in a jet to detect the presence of unsticking 
and resticking areas. To evaluate the accuracy and the 
reliability of a thermography, a comparison with veloci- 
metry laser measurements was made. An extension of 
the — to three dimensional phenomena is con- 
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Institut Franco-Allemand de Recherches, Saint-Louis 

(France). 

Etude Comparee des Coefficients Aerodynami- 

ques Mesures sur des Maquettes de Section Circu- 

laire ou Carree de Grand Al en Ecoule- 

ment Supersonique (Comparison S of the Aer- 

its Measured on Models with 
ow) Section and Large Elongation 
jw). 

B. Gautier, A. Koeneke, J. Duperoux, and E. Cattin. 

22 Nov 89, 43p ISL-R-125/89, ETN-91-98992 

Text in French. 


Aerodynamic coefficients of ogives are measured for 
the Mach numbers 1.7 and 3.02. The Reynolds 
number was based on the caliber and the maximal inci- 
dence was 30 deg. It is shown that the linearized 
theory is a good approximation for models of circular 
cross section until an incidence of 20 deg. It is noticed 
that the transition of a circular section to a squared 
section produces an increasing of the coefficient for 
transonic flows. For models with a squared section, 
the rolling angle has a significant influence and the lift 
drag ratio is maximum for an angle of 45 deg. 
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N91-21109/4/GAR PC A08/MF A01 
Aeronautical Research Inst. of Sweden, Stockholm. 
Low Wind Tunnel investigation of Propeller 
Slipstream Aerodynamic Effects on Different Na- 
celle/Wing Combinations. Part 2: Propeller Slip- 
stream Flow Field Surveys (Velocity Components, 
Dynamic, Total and Static Pressure Distributions) 
at Zero Angle of Attack and High Power. 

|. Samuelsson. Oct 90, 173p FFA-TN-1990-24-PT-2, 
ETN-91-99042 

Sponsored by National Swedish Board for Technical 
Development, Stockholm. 


A low speed wind tunnel investigation of the propeller 
slipstream flow fields around four wing/nacelle combi- 
nations was carried out. The flow fields were surveyed 
by means of a five hole pressure probe at zero angle of 
attack. The test was performed at a free stream 

of 50 m/s with a thrust coefficient (0.23) and at ad- 
vance ratio J = 0.70 corresponding to a rather high 
power condition. The results (slipstream velocities and 
pressures) are shown versus radius for at least three 
different axial survey planes along the nacelle for the 
four configurations. The experimental data show that 
there could be large effects on the velocity and pres- 
sure distributions within the slipstream from the na- 
celle shapes and from the presence of the wing in the 
slipstream. This could lead to rather large asymmetri- 
cal nacelle loads. The results seem to indicate that the 
wing influence of the propeller inflow is small, at least 
for the tested wing configurations. The wing has, how- 
ever, a strong influence on the location of the slip- 
stream boundaries since these boundaries are 
sheared by the wing. Due to the rotating slipstream 
there is a certain amount of swirl recovery attributed to 
the induced flow around the wing leading edges. For 
the case tested (with J = 0.70) there still remains a 
large amount of swirl in the slipstream downstream of 
the wing, so the swirl recovery is far from complete. 
The investigation also shows the presence of the pro- 
peller tip vortices at the slipstream boundary as 
marked gradients in the pressures and that there is a 
distinct tip loss of thrust associated with total pressure 
loss in the viscous tip vortex cores. 
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MATGARID, a Program for Generation of C-H and C- 
O Topology Grids around Wing/Body Configura- 
tions: User’s Guide. 

S. G. Hedman, and L. G. Tysell. Dec 90, 63p FFA- 
TN-1991-03, ETN-91-99047 

Sponsored by National Swedish Board for Technical 
Development, Stockholm. 


MATGRID is a computer program for generation of C- 
H or C-O topology grids for the discretization of flow 
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fields around configurations consisting of a wing alone 
or a wing and a fuselage. It was developed primarily for 
use together with the full potential flow solver MA- 
TRICS. The principles for MATGRID, the files required, 
some parameters, how to modify the input, and how to 
run the program are described. An example is included 
as a test case. 
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National Aerospace Lab., Tokyo (Japan). 

a Motion of Slender Bodies at High Angles of 


A. Tate, T. Yoshinaga, and K. Inoue. Mar 90, 39p 
NAL-TR-1059 
In Japanese; English Summary. 


The experimental results are presented for the coming 
motion of slender bodies such as a cone-cylinder or a 
pe alge yh amy. opm ager, 0 les 
of attack (45 deg less than or equal to alpha n 
or equal to 135 deg). The free rotation motion was uti- 
lized to study the coning motions of the 
models. Models were supported free to rotate at their 
centers of gravity in a low speed wind tunnel. For 
angles of attack of 45 deg less or equal to alpha less or 
equal-to 90 deg (nose first), a cone-cylinder model 
shows a steady angular rotation. For the range of 90 

less than or equal to alpha less than or equal to 
135 deg (base first), the model shows alternating rota- 
tion where the direction of rotation reverses within a 
certain period of time. 


145,117 

N91-21112/8/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Wind Tunnel Test of a Propeller Working in a Low 
Hg ow re Number Range. 

K. Takasawa, M. Hashidate, and O. Nonaka. Jun 90, 
39p NAL-TR-1071 

In Japanese; English Summary. 


An optimum propeller design, whose representative 
Reynolds number is between 1 and 2 x 10(exp 5), was 
tested in the NAL large low-speed wind tunnel. After 
removing the wind tunnel interference effects, the test 
results were compared with predictions by a computer 
program based on Adkins and Liebeck’s theory. Thrust 
predictions show very good coincidence with test re- 
sults. Torque predictions show fairly good coinci- 
dence. The difference between the theoretical predic- 
tions and experimental values are thought to be attrib- 
utable to the shrinkage of the drag bucket in propeller 
blade sections, compared with the two-dimensional 
airfoil data. The aerodynamics design method of pro- 
pellers Veen on the low Reynolds number range was 
established. computer program is very useful in 
designing propellers for man-powered airplanes and 
motor soarers, as well as microwave powered air- 
planes. 


145,118 

N91-21113/6/GAR PC A03/MF AO1 
National Aerospace Lab., Tokyo (Japan). 
Experimental Study of a Three-Di 
Swept-Back Wing with Suction Laminar-Flow-Con- 
trol. 

Y. Ishida, M. Noguchi, S. Kayaba, O. Nonaka, and H. 
Hoshino. Jul 90, 23p NAL-TR-1072 

In Japanese; English Summary. 


A wind tunnel test of a three-dimensional swept-back 
wing with suction laminar flow control (LFC) was exe- 
cuted to investigate the drag reduction effect of the 
LFC under various test conditions. The wing model has 
a hybrid suction surface which consists of a porous 
surface with very fine holes from near the leading edge 
to 25 percent chord and a slotted surface with a large 
number of fine slots from 25 to 80 percent chord. Total 
drag, C(sub DT), which is defined as the sum of the 
wake drag and the equivalent drag, was measured for 
various suction quantities. Application of the optimum 
suction quantities, which were determined so as to 
delay the natural transition points up to 90 percent 
chord with the minimum total suction quantity for each 
test condition, gives a fairly large drag reduction (about 
40 percent) compared with the no suction case for 
Reynolds numbers up to 3.6 x 10(exp 6). A suction ap- 
plied only in the leading edge region also gives not a 
little drag reduction, but a suction in the rear part of the 
wing where the boundary layer flow is already turbulent 
has no effect on the drag reduction. It was observed 
that when there is no suction the porous suction sur- 
face generates much earlier transitions than does the 
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solid surface. As transition is a very important problem 
for practical application of LFC, further investigation 
will be required. 


145,119 

N91-21114/4/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Biunt Trailing Edge Analysis of Supercritical Air- 
foils by a Navier-Stokes Code. 

a a and N. Kamiya. Aug 90, 26p NAL-TR- 
Previously Announced in laa as A91-24424. 


A preliminary analysis of flow about the blunt trailing 
edge of the NACA 0012 and supercritical airfoils in 
transonic speed was made utilizing a 2-D time-aver- 
aged Navier-Stokes code with the turbulence model of 
Baldwin and Lomax. A very fine mesh distribution was 
focused at the trailing edge region which conventional 
codes treat as a sharp trailing with zero thick- 
ness. Computation was made for the NACA 0012 air- 
foil with three kinds of trailing edge thicknesses, cusp- 
type sharp, standard and 1 percent thickness and was 
compared with the result of a conventionally-treated 
trailing edge. A fifteen percent thickness supercritical 
airfoil with a trailing edge thickness of 0.5 percent was 
also analyzed. It was found that a vortex shedding 
similar to the Karman vortices is formed and surface 
pressure near the trailing edge shows unsteady oscil- 
lation due to the vortices. The magnitude and periodici- 
ty of the oscillation is governed by the bluntness. Also, 
it was shown that the Kutta condition is not necessarily 
satisfied for the blunt trailing edge. 


145,120 

N91-21115/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Experimental Com: —— of Nonswirlin 
Swirling Flow in a Circular-to-Rectangular 
tion Duct. 

B. A. Reichert, W. R. Hingst, and T. H. Okiishi. Jan 
91, 15p NAS 1.15:104359, E-6149, NASA-TM- 
104359 

Previously Announced in laa as A91-21466. Presented 
at the 29TH Aerospace Sciences Meeting, Reno, Nv, 
7-10 Jan. 1991; Sponsored in Part by Aiaa. 


Circular-to-rectangular transition ducts are used as ex- 
haust system components of aircraft with rectangular 
exhaust nozzles. Often, the incoming flow of these 
transition ducts includes a swirling velocity component 
remaining from the gas turbine engine. Previous transi- 
tion duct studies have either not included inlet swirl or 
when inlet swirl was considered, only overall perform- 
ance parameters were evaluated. Circular-to-rectan- 
gular transition duct flows with and without inlet swirl 
were explored in order to understand the effect of inlet 
swirl on the transition duct flow field and to provide 
detailed duct flow data for comparison with numerical 
code predictions. A method was devised to create a 
swirling, solid body rotational flow with minimal associ- 
ated disturbances. Coefficients based on velocities 
and total and static pressures measured incross 
stream planes at four axial locations within the transi- 
tion duct, along with surface static pressure measure- 
ments and surface oil film visualization, are presented 
for both nonswirling and swirling incoming flow. In both 
cases the inlet centerline Mach number was 0.35. The 
Reynolds number based on the inlet centerline velocity 
and duct inlet diameter was 1,547,000 for nonswirling 
and 1,366,000 for swirling flow. The maximum swirl 
angle was 15.6 deg. Two pair of counter-rotating side 
wall vortices appeared in the duct flow without inlet 
swirl. These vortices were absent in the swirling incom- 
ing flow cases. 


and 
ransi- 


145,121 
N91-21116/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Hot Gas Ingestion Test Results of a Two-Poster 
Vectored Thrust Concept with Flow Visualization 
in the NASA Lewis 9- X 15-Foot Low Speed Wind 
Tunnel. 
A. L. Johns, G. Neiner, T. J. Bencic, J. D. Flood, and 
K. C. Amuedo. Jul 90, 27p NAS 1.15:103258, E- 
= NASA-TM-103258 
riginial Contains Color Illustrations. Presented at the 
6TH Joint Propulsion Conference, Orlando, Fl, 16-18 
aul 1990; Sponsored in Part by Aiaa, Sae, Asme, and 
Asee. 


A 9.2 percent scale Short Takeoff and Vertical Landing 
(STOVL) hot gas ingestion model was designed and 
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built by McDonnell Douglas Corporation (MCAIR) and 
tested in the Lewis Research Center 9 x 15 foot Low 
Speed Wind Tunnel (LSWT). Hot gas ingestion, the en- 
trainment of heated engine exhaust into the inlet flow 
field, is a key development issure for advanced short 
takeoff and vertical landing aircraft. Flow visualization 
from the Phase 1 test program, which evaluated the 
hot ingestion phenomena and control techniques, is 
covered. The Phase 2 test program evaluated the hot 
gas ingestion phenomena at higher temperatures and 
used a laser sheet to investigate the flow field. Hot gas 
ingestion levels were measured for the several forward 
nozzle splay configurations and with flow control/life 
improvement devices (LIDs) which reduced the hot 
gas ingestion. The model support system had four de- 
grees of freedom - pitch, roll, yaw, and vertical height 
variation. The model support system also provided 
heated high-pressure air for nozzle flow and a suction 
system exhaust for inlet flow. The test was conducted 
at full scale nozzle pressure ratios and inlet Mach num- 
bers. Test and data analysis results from Phase 2 and 
flow visualization from both Phase 1 and 2 are docu- 
mented. A description of the model and facility modifi- 
cations is also provided. Headwind velocity was varied 
from 10 to 23 kn. Results are presented over a range 
of nozzle pressure ratios at a 10 kn headwind velocity. 
The Phase 2 program was conducted at exhaust 
nozzle temperatures up to 1460 R and utilized a sheet 
laser system for flow visualization of the model flow 
field in and out of 6 samy effects. Tre results reported 
are for nozzle exhaust temperatures up to 1160 R. 
These results will contain the compressor face pres- 
sure and temperature distortions, the total pressure re- 
covery, the inlet temperature rise, and the environmen- 
tal effects of the hot gas. The environmental effects 
include the ground plane contours, the model airframe 
heating, and the location of the ground flow separa- 
tion. 


145,122 
N91-21117/7/GAR 
Old Dominion Univ., Norfolk, VA. 
Investigation of Nose Bluntness and Angle of 
Attack Effects on Slender Bodies in Viscous Hy- 
pertension Flows. 
wae Report, period ending 30 Apr. 1991. 

Sehgal, S. N. Tiwari, and D. J. Singh. May 91, 
124p NAS 1.26: 188153, NASA-CR-188153 
Contracts NCC1-68, NAG1-363 


Hypersonic flows over cones and straight biconic con- 
figurations are calculated for a wide range of free 
stream conditions in which the gas behind the shock is 
treated as perfect. Effect of angle of attack and nose 
bluntness on these slender cones in air is studied ex- 
tensively. The numerical procedures are based on the 
solution of complete Navier-Stokes equations at the 
nose section and parabolized Navier-Stokes equations 
further downstream. The flow field variables and sur- 
face quantities show significant differences when the 
angle of attack and nose bluntness are varied. The 
complete flow field is thoroughly analyzed with respect 
to velocity, temperature, pressure, and entropy pro- 
files. The post shock flow field is studied in detail from 
the contour plots of Mach number, density, pressure, 
and temperature. The effect of nose bluntness for 
slender cones persists as far as 200 nose radii down- 
stream. 


PC A06/MF A01 


145,123 

N91-21144/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Hot-Bench Simulation of the Active Flexible Wing 
Wind-Tunnel Model. 

C. S. Buttrill, and J. A. Houck. Nov 90, 14p NAS 
1.15:102758, AIAA-90-3121, NASA-TM-102758 
Previously Announced in laa as A91-16678. Presented 
at the Aiaa Flight Simulation Technologies Confer- 
ence, Dayton, OH, 17-19 Sep. 1990. 


Two simulations, one batch and one real-time, of an 
aeroelastically-scaled wind-tunnel model were devel- 
oped. The wind-tunnel model was a full-span, free-to- 
roll model of an advanced fighter concept. The batch 
simulation was used to generate and verify the real- 
time simulation and to test candidate control laws prior 
to implementation. The real-time simulation supported 
hot-bench testing of a digital controller, which was de- 
veloped to actively control the elastic deformation of 
the wind-tunnel model. Time scaling was required for 
hot-bench testing. The wind-tunnel model, the mathe- 
matical models for the simulations, the techniques em- 
ployed to reduce the hot-bench time-scale factors, and 
the verification procedures are described. 


145,124 

N91-21151/6/GAR PC A03/MF A01 
Institut Franco-Allemand de Recherches, Saint-Louis 
(France). 

Moeglichkeiten Zur nes (Possi- 
bilities of Trajectory Modification 

G. Patz, G. Smeets, K. W. Naumann, and H. Ende. 
23 Jan 90, 19p ISL-CO- 209/90, ETN-91-98983 
Contract BMVG-T/ R-760/ K-0007/ K-1707 

Text in German. Presented at Onera, Palaiseau, 
France, 3 Oct. 1989. 


The feasibility of some projects for the piloting of be 
vehicles by — spoilers and external combustion 
is studied. Experimental tests were carried out with 
shock tubes at the flow conditions of self-ignition. A 
supersonic wind tunnel was used to investigate the for- 
mation of combustible mixtures, such as hydrogen/air 
and acetylene/air, with varied Mach numbers and con- 
figurations. Measurements are obtained by Raman dif- 
fusion and showed that the mixture formation signifi- 
cantly influences the turbulent flows. 


145,125 

N91-21156/5/GAR PC A12/MF A02 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Rotary-Balance Testin ng for Aircraft Dynamics. 
c1991, 267p AGARD-AR-265, ISBN-92-835-0597-2 


The results of a study on rotary-balance testing for air- 
craft dynamics are presented. Both the experimental 
techniques used to obtain rotary-flow aerodynamics 
data and the procedures involved in using this type of 
data in the mathematical modeling of the dynamic be- 
havior of a maneuvering fighter aircraft are examined. 
A special effort was made to summarize experiences 
involving correlation of dynamic behavior predictions 
with the observed motions of free-flight models and 
aircraft in flight. Specific hardware and problems en- 
countered in rotary-balance experiments were ad- 
dressed for experimental facilities in several countries 
and advanced applications were noted. 


145,126 
N91-21383/5/GAR 
(Order as N91-21379/3/GAR, PC = MF 
01) 


Fuji Heavy Industries Ltd., Utsunomiya (Japan). 

CFD Analysis Related Aerospace in Fuji Heavy In- 
dustries, LTD. 

K. Tanaka, H. Hirose, and Y. Koshioka. Sep 90, 11p 
In Japanese; English Summary. In National Aerospace 
Lab., Proceedings of the 8TH Nal Symposium on Air- 
craft Computational Aerodynamics: Prospects of Com- 
putational Fluid Dynamics and Super Computers in 
Aerospace Science and Technology p 57-67. 


The relationships of Computational Fluid Dynamics 
(CFD) with design processes are discussed. CFD ac- 
tivities in FHI, Ltd. are introduced. To obtain full merit 
of CFD in design, the interactive manner of use is very 
important. Much more high computing speed is 
needed, also, more flexible in-out systems, too. In FHI, 
2D/3D Euler, 2D/3D N-S codes were developed and 
in operation for several years. Also, many codes of 
panel method, potential method, and Newtonian flow 
method, are in use. These CFD tools are very effective 
in design. FHI is still making efforts to get more refined 
and quicker systems. CFD is very high technology, so 
efforts from aircraft makers have some limitations. 


145,127 
N91-21384/3/GAR 
(Order as N91-21379/3/GAR, PC A06/MF 
A01) 


Mitsubishi Heavy Industries Ltd., Nagoya (Japan). 
Status and Outlook of CFD Technology at Mitsubi- 
shi Heavy oe nae. 

T. Tanioka. Sep 90. 

In Japanese; English . ae In National Aerospace 
Lab., Proceedings of the 8TH Nal Symposium on Air- 
craft Computational Aerodynamics: Prospects of Com- 
putational Fluid Dynamics and Super Computers in 
Aerospace Science and Technology p 69-81. 


Computational Fluid Dynamics (CFD) technology has 
made tremendous progress in the last several years. It 
has matured to become a practical simulation tool in 
aircraft industries. In MHI, CFD has become an indis- 
pensible tool for aerodynamic design aerospace vehi- 
cles. The present status is described of this advanced 
technology at MHI. Also mentioned are some future 





advances of the fast growing technology as well as as- 
sociated hardware requirements. 


145,128 
N91-21448/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
fom nme Mo Lewis ee omnes 

nomaly of Ve! -Pressure oupling in C: 
cated Mesh Sonnionn. wees — 
S. Kim, and T. Vanoverbeke. Mar 91, 20p NAS 
1.15:103769, E-6031, NASA-TM-103769 


The use of various pressure correction algorithms 
originally developed for fully staggered meshes can 
yield a velocity-pressure decoupled solution for collo- 
cated meshes. The mechanism that causes velocity- 
pressure decoupling is identified. It is shown that the 
use of a partial differential equation for the incremental 
pressure eliminates such a mechanism and yields a 
velocity-pressure coupled solution. Example flows 
considered are a three dimensional lid-driven cavity 
flow and a laminar flow through a 90 deg bend square 
duct. Numerical results obtained using the collocated 
mesh are in good agreement with the measured data 
and other numerical results. 


145,129 

N91-21458/5/GAR PC A01/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Application of Computational Fluid Dynamics in 
High Speed Aeropropuision. 

L. A. Povinelli. 1991, 5p NAS 1.15:103780, E-6053, 
NASA-TM-103780 

Proposed for Presentation at the 13TH Imacs World 
Congress on Computation and Applied Mathematics, 
Dublin, Ireland, 22-26 Jul. 1991; Cosponsored by Inter- 
national Federation for Automatic Control, Internation- 
al Federation for Information Processing,. 


The application is described of computational fluid dy- 
namics (CFD) to a hypersonic propulsion system. An 
overview of the problems associated with a propulsion 
system of this type is presented, highlighting the spe- 
cial role that CFD plays in the design of said systems. 


145,130 

N91-21463/5/GAR PC A03/MF A01 
Imperial Coll. of Science and Technology, London 
(England). 

Finite Element Methods of Analysis for 3D Inviscid 
Compressible Fiows. 

Final Report, 1 Dec. 1989 - 30 Nov. 1990. 

J. Peraire. 30 Nov 90, 42p NAS 1.26:186271, NASA- 
CR-186271 

Contract NCCW-10 


The applicants have developed a finite element based 
approach for the solution of three-dimensional com- 
pressible flows. The procedure enables flow solutions 
to be obtained on tetrahedral discretizations of compu- 
tational domains of complex form. A further develop- 
ment was the incorporation of a solution adaptive 
mesh strategy in which the adaptivity is achieved by 
complete remeshing of the solution domain. During the 
previous re: the applicants were working with the 
Advance a Concepts Branch at NASA 
Ames Research Center with an implementation of the 
basic meshing and solution procedure. The objective 
of the work to be performed over this twelve month 
period was the transfer of the adaptive mesh technolo- 
gy and also the undertaking of basic research into al- 
ternative flow algorithms for the Euler equations on un- 
structured meshes. 


145,131 

N91-21464/3/GAR PC A03/MF A01 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Application of Mesh Generation to Complex 3-D 
Configurations. 

J. L. Steger, and W. Schmidt. c1991, 18p AGARD- 
AR-268, ISBN-92-835-0608-1 

Presented at the AGARD Fluid Dynamics Panel Spe- 
cialists Meeting, Loen, Norway, 24-25 May 1989. 


The papers presented at the AGARD Fluid Dynamics 
Panel Specialists’ Meeting are summarized and evalu- 
ated. Some general comments ——- progress in 
mesh generation are provided and the important role 


of grid generation in Loe lesen aerodynamic 


simulations is underscored. Recommendations and 
opinions are offered regarding the use of both struc- 
tured and unstructured grids for CFD applications. 


145,132 

N91-21467/6/GAR PC A03/MF A01 
Aeronautical Research Inst. of Sweden, Stockholm. 
Mapping Properties of Boundary Integral Opera- 
tors for Navier-Stokes Like Equations. 

P. Wilde. Nov 90, 23p FFA-TN-1989-41, ETN-91- 
99039 

Sponsored by National Swedish Board for Technical 
Development, Stockholm and Defence Material Ad- 
ministration, Stockholm, Sweden. 


Single and double layer potentials for the Stokes and 
the time discretized Navier-Stokes equations are stud- 
ied. The jump relations are derived and the mapping 
properties for the corresponding boundary integral op- 
erators are studied. 


145,133 

N91-21468/4/GAR PC A03/MF A01 
Aeronautical Research Inst. of Sweden, Stockholm. 
Existence and Uniqueness Results for Problems 
Arising in Connection with the incompressible 
Navier-Stokes Equations. 

P. Wilde. Nov 90, 31p FFA-TN-1989-43, ETN-91- 
99040 

Sponsored by National Swedish Board for Technical 
Development, Stockholm and Defence Material Ad- 
ministration, Stockholm, Sweden. 


Boundary value and coupling problems for a system of 
partial differential equations obtained by applying the 
Rothe method to the incompressible Navier-Stokes 
equations are studied. Uniqueness theorems for the 
coupling and for the three fundamental boundary value 
problems in interior and exterior domains are obtained. 
Existence theorems are obtained by applying the first 
part of Fredholm’s alternative to modified boundary in- 
tegral equations obtained from an ansatz approach as 
well as from representation theorems. Corresponding 
boundary integral equations of the first kind are stud- 
ied. Some formulae for the calulation of the drag are 
derived. 


145,134 

N91-21469/2/GAR PC A03/MF A01 
Aeronautical Research Inst. of Sweden, Stockholm. 
Some Treatments on Boundary Conditions for 
Quasi One-Dimensional Euler Equations. 

H. Jiasen. Sep 90, 20p FFA-TN-1990-36, ETN-91- 
99045 

Sponsored by National Swedish Board for Technical 
Development, Stockholm. 


Three different methods to specify the boundary con- 
ditions for quasi one-dimensional Euler equations are 
presented. A Euler solver with the methods for the 
isenthalpic one-dimensional nozzle flow was devel- 
oped. The code is designed to predict all typical flow 
regimes and was applied to seven model problems. 
The results obtained are compared with analytical so- 
lutions and good agreements are achieved. 


145,135 

N91-21470/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Characteristic Eddy Decomposition of Turbulence 
in a Channel. 

P. Moin, and R. D. Moser. Mar 91, 50p NAS 
1.15:100065, A-88081, NASA-TM-100065 

Previously Announced in laa as A89-37941. 


The proper orthogonal decomposition technique (Lum- 
ley’s decomposition) is applied to the turbulent flow in 
achannel to extract coherent structures by decompos- 
ing the velocity field into characteristic eddies with 
random coefficients. In the homogeneous spatial di- 
rections, a generaliztion of the shot-noise expansion is 
used to determine the characteristic eddies. In this ex- 
pansion, the Fourier coefficients of the characteristic 
eddy cannot be obtained from the second-order statis- 
tics. Three different techniques are used to determine 
the phases of these coefficients. They are baced on: 
(1) the bispectrum, (2) a spatial compactness require- 
ment, and (3) a functional continuity argument. Results 
from these three techniques are found to be similar in 
most respects. The implications of these techniques 
and the shot-noise expansion are discussed. The dom- 
inant eddy is found to contribute as much as 76 per- 
cent to the turbulent kinetic energy. In both 2D and 3D, 
the characteristic eddies consist of an ejection region 
straddled by streamwise vortices that leave the wall in 
the very short streamwise distance of about 100 wall 
units. 
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145,136 
N91-21795/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Euler 


Multiblock Mu Three- 

Equation Solver. 

F. E. Cannizzaro, A. Elmiligui, N. D. Melson, and E. 
Voniavante. 1990, 12p NAS 1.15:103424, NASA-TM- 
103424 

Contract NAG1-633 


Current aerodynamic designs are often quite complex 
(geometrically). Flexible computational tools are 
needed for the analysis of a wide range of configura- 
tions with both internal and external flows. In the past, 
geometrically dissimilar configurations required differ- 
ent analysis codes with different grid topologies in 
each. The duplicity of codes can be avoided with the 
use of a general multiblock formulation which can 
handle any grid topology. Rather than hard wiring the 
grid topology into the program, it is instead dictated by 
input to the program. In this work, the compressible 
Euler equations, written in a body-fitted finite-volume 
formulation, are solved using a time-marching 
approach. Two upwind methods (van Leer’s flux- 
vector-splitting and Roe’s flux-differencing) were in- 
vestigated. Two types of explicit solvers (a two-step 
predictor-corrector and a modified multistage Runge- 
Kutta) were used with multigrid acceleration to en- 
hance convergence. A multiblock strategy is used to 
allow greater geometric flexibility. A report on simple 
explicit upwind schemes for solving compressible 
flows is included. 


145,137 

TIB/A91-00738/GAR PC E19 
Erlangen-Nuernberg Univ., Erlangen (Germany, F.R.). 
Lehrstuhl fuer Stroemungsmechanik. 

2. von Berechnungsverfahren fuer 
Probleme Stroemungstechnik. Abschiussber- 
icht. (Development of calculation methods for 
problems of fluid dynamics. Final report). 

F. Durst, and R. Kessler. Mar 88, 318p 

In German. 


The pressent report compiles results from research 
works developed by ten university institutes at different 
universities in the Federal Republic of Germany during 
a combined research project on the title subject spon- 
sored by the Voikswagenwerk Donation. This project 
was designed to provide advances through coopera- 
tion of university institutes from the engineering sector 
with mathematicians and information engineers so that 
the final programmes to be developed would incorpo- 
rate fluid-technical requirements as well as advanced 
methods of applied mathematics and new develop- 
ments in computer architecture. Thus, the existing lead 
of other countries in the ara of numerical calculations 
of flow processes was to be made up or reduced. This 
final report on the first funding section presents the re- 
sults obtained within the individual sub-projects. (orig./ 
AKF). (TIB: FR 4475(1).) (Copyright (c) 1991 by FIZ. 
Citation no. 91:000738.) 


145,138 

TIB/A91-00739/GAR PC E09 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Thermische 
Stroemungsmaschinen und Maschinenlaboratorium. 
Berechnung der transsonischen Stroemung in 
hochbelasteten Niederdruckstufen. Abschiussber- 
icht. (Calculation of transonic flow in highly loaded 
low-pressure sections. Final report). 

N. Haspel, J.F. Mayer, and H. Stetter. Nov 90, 87p 
Contract DFG Me 796/1-2 

In German. 


The objective of this project was to develop a software 
package for calculations of the flow through complete 
turbine stages. The model used describes a three-di- 
mensional, frictionless, transonic and shock-loaded 
flow in turbine stages, where only low-frequency un- 
steady disturbances can be detected. Time integration 
is made using the Lax-Wendroff-Richtmyer scheme, 
which is exact in space. and time of second order. To 
simplify the discretisation of Euler equations, transfor- 
mation of the body-fitted physical computational grid to 
an orthogonal and equidistant computational area is 
used. The formulation of the entry and exit marginal 
conditions, including stator and rotor grid coupling, is 
done using the method of characteristics. The devel- 
oped characteristics method substantially increases 
the accuracy of the solution at the boundaries. Based 
on several selected test cases, the capability of the 
programme can be demonstrated. In addition to two- 
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dimensional problems, also three-dimensional rotating 
grids and compiete stages can be recalculated with 
good accuracy. Comparative calculations using a finite 
volume method did not result in any disadvantages of 
the finite difference method developed with reference 
to the required SR nie. PP and accuracy of the so- 
lutions. "ie. /AKF). (TIB: FR te 7 (Copyright (c) 
1991 by FIZ. a Aa 91:00073' 
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AD-A234 016/4/GAR PC A05/MF A01 
Dayton Univ., OH. Research Inst. 

of Bird Ingestions into Small inlet Area Air- 
craft Turbine Engines. 
Final rept. May 87-Apr 89. 
J. P. Martino, D. A. Skinn, and J. J. Wilson. Dec 90, 
93p UDR-TR-90-23, DOT/FAA/CT-90/13 
Contract DTFA03-88-C-00024 


This report summarizes 2 years of data collection on 
ingestion of birds into small inlet area aircraft turbine 
engines. A total of 16.1 million engine operations were 
flown by aircraft equipped with the small inlet area en- 
gines (ALF502, TFE731, TPE331, AND JT15D) includ- 
ed in the study. This includes 24 months of operations 
for the first three engines and 12 months of operations 
for the fourth. A total of 210 engine ingestion events 
were reported during the 2 years of data collection. 
This report analyzes these events to determine proba- 
bility of ingestion, probability of degree of damage, 
probability of ingestion by phase of flight, and frequen- 
cy of ingestion by geographic area. 
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AD-A234 385/3/GAR PC A03/MF A01 
Aeronautical Systems Div., Wright-Patterson AFB, OH. 
KC-135 Ground Collision Avoidance System Ques- 
tionnaire. 

Final rept. Dec 89-Mar 90. 

J. D. Rueb, and J. A. Hassoun. Aug 90, 40p Rept no. 

ASD-TR-90-5010 


Crew Station Evaluation Facility engineers collected 
subjective data from a sample of 82 operational SAC 
crew members. The data provide information needed 
in the design of the Ground Collision Avoidance 
System (GCAS) for all KC-135 aircraft. The GCAS is 
designed to alert aircrews of an impending = 
impact, should current flight conditions/aircraft con ~ J 
uration remain unchanged. This study found that K' 
135 aircrews would prefer a multi-faceted, bimodal 
GCAS warning system. This should consist of a light/ 
tone or light/voice warning. The light nomenclature, al- 
titude, and the voice message, pullup were the most 
preferred warning messages. The GCAS warning 
should be present for as long as the warning condi- 
tions exist or until the pilot activates a GCAS system 
reset switch. The GCAS should begin coverage from 
200 feet (AGL) and remain active until 5000 feet 
(AGL). It should cover roll angles from zero degrees to 
a minimum upper limit of 45 a Subject data and 
comments are discussed in further detail. 
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N91-21131/8/GAR PC A03/MF A01 

National Aeronautics and Space Administration, Mof- 

fett Field, CA. Ames Research Center. 

Simulation of Nap-of-the-Earth Flight in Helicop- 

ters. 

G. W. Condon. Feb 91, 20p NAS 1.15:102830, A- 

90178, NASA-TM-102830 

Previously Announced as N91-15744. Presented at 

the AGARD 50TH — on Computer Aided 

Sone e Design and ulation, Izmir, Turkey, 22-25 
lay 1 


NASA-Ames along with the U.S. Army has conducted 
extensive simulation studies of rotorcraft in the nap-of- 
the-Earth (NOE) environment and has developed facil- 
ity capabilities lly designed for this flight 
regime. The experience to date in applying 
these facilities to the NOE flight regime are reported 
with the results of specific experimental studies 
lucted to understand the influence of both motion 
and visual scene on the fidelity of NOE simulation. In- 
cluded are comparisons of results from concurrent pi- 
loted simulation and flight research studies. The re- 
sults of a recent simulation experiment to study simula- 
tor sickness in this flight regime is also discussed. 
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TIB/B91-00731/GAR PC E14 
Technische Univ. Muenchen (Germany, F.R.). Fakul- 
taet fuer Maschinenwesen. 

Sicherheitsanalyse der Notwasserung von Ver- 
ee (Safety analysis of airliner ditch- 
ings). 

Diss. (Dr.rer.nat). 

C. Jahncke. 7 Dec 89, 165p 

In German. 


In the scope of this doctoral thesis, airliners with maxi- 
mum take-off weights above 5700 kg are investigated. 
The objective of this study is to design a concept for 
improved safety and enhanced probability of survival 
during ditchings. This involves the use of a ‘system 
technological approach’ and provides safety enhance- 
ments both by proposed technological improvements 
and by a modifications in the approach, which are 
compared to existing regulations. Exemplified by the 
North Atlantic, the current major operational area for 
extended range operations (EROPS) aircraft, the re- 
quirements for such flight operations, their limitations 
by EROPS rules and by weather conditions are illus- 
trated. eorst) ./AKF). (Copyright (c) 1991 by FIZ. Citation 
no. 91:00073 
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AD-A229 508/7/GAR PC A06/MF A01 
Wright Research and Development Center, Wright- 
Patterson AFB, OH. 

Twin Jets Screech Suppression Concepts Tested 
for 4.7% Axisymmetric and Two-Dimensional 
Nozzie Configurations. 

Final rept. Jul 87-Sep 89. 

S. H. Walker. 29 Sep 90, 113p Rept no. WRDC-TR- 
90-3063 


The sonic fatigue of nozzle flaps on F-15 and B-1 air- 
craft has demanded an increase in aeroacoustics re- 
search. A 4.7% scale, cold, static test was conducted 
at the Wright Research and Development Center 
(WRDC) to investigate noise suppression concepts on 
F-15 axisymmetric and two-dimensional nozzle con- 
figurations. These concepts included lateral spacing, 
secondary air jets, and tab suppression. Nozzle orien- 
tation parametrics included nozzle canting and pitch 
deflection. Design guideline charts are presented 
showing screech amplitude variation for each suppres- 
sion and orientation concept. Keywords: Aerodynamic 
noise, Exhaust nozzles, Jet engine noise. (emk) 
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AD-A233 712/9/GAR PC A07/MF A01 
4 Aerospace Establishment, Farnborough (Eng- 
land). 

Lightning Protection Requirements for Aircraft. A 
Proposed ification. 

Technical memorandum. 

G. A. Odam, A. W. Hanson, and R. H. Evans. Oct 
90, 149p RAE-TM-FS(F)-632, DRIC-BR-116373 


This memorandum is the RAE/FS8 recommendation 
for a specification to define UK MOD requirements for 
the lightning protection of aircraft. It has been written 
to be appended to a JAC paper proposing changes to 
the lightning content of DEF STAN 00-970. This issue 
covers background and advisory material, certification, 
design and testing requirements. 
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AD-A234 131/1/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Unmanned Aerial Vehicles. Medium Range System 
Components do not Fit. 

Mar 91, 33p Rept no. GAO/NSIAD-91-2 

Report to the Chairman, Committee on Armed Serv- 
ices, House of Representatives. 


DOD has encountered a major problem in developing 
the Medium-Range UAV for common-service use be- 
cause the ATARS payload will not fit in the UAV. If this 
problem is not satisfactorily solved, it could undermine 
the program goals of having a common-service UAV, 
reconnaissance payload, and image processing 
system for UAV, and manned aircraft. In addition to the 
payload fit problem, the program has encountered 


several other problems. To solve the problems, the 
program manager is proposing numerous changes 
that, when taken together, would represent a vastly dif- 
ferent UAV. The new UAV would include a larger pay- 
load bay to accommodate ATARS and would incorpo- 
rate various other features to solve the current sys- 
tem’s existing problems. 


145,146 
AD-A234 398/6/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
pres! and International Affairs Div. 

Filghe Hours: Overview of Navy and Marine Corps 

ht Operations. 

ao 91, 21p Rept no. GAO/NSIAD-91-54 
Report to the Chairman, Subcommittee on Defense, 
Committee on Appropriations, U.S. Senate. 


This report focused on the A-6, F-14, and F/A-18 carri- 
er-based aircraft, although we also reviewed the flying 
hour program as it relates to other carrier-based air- 
craft. The information pertains to naval aviation prior to 
the commencement of Operations Desert Shield and 
Desert Storm. While the concepts discussed in the 
report and the prior years data presented are still rele- 
vant, the fiscal year 1991 budget data do not reflect 
the commencement of the air war in January 1991. 
The Navy and Marine Corps need well-trained, highly 
skilled aviators to effectively and successfully accom- 
plish their aviation missions. The skills demanded of an 
adept aviator include the ability to strike naval and land 
targets, protect ships from air threats, and take off 
from and land on aircraft carriers. An aviator’s primary 
means of gaining and maintaining proficiency is 
through hands-on training funded by the flying hour 
program. 
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AD-A234 456/2/GAR PC A07/MF A01 
Rockwell International, Los Angeles, CA. North Ameri- 
can Aircraft Operations. 

High Performance es pmamaiaa Design. 

Final rept. Sep 86-Dec 8 

F. F. Abdi, and G. M. Clark Nov 90, 146p NA-8S- 
1122L, WRDC-TR- 90-3061, 

Contract F33615-86-C-3414 


Aircraft transparency design requirements continue to 
become more complex and typically require more iter- 
ations to establish a successful configuration. These 
iterations are costly in terms of schedules, funds, or 
operational changes and design changes. The objec- 
tive of the program was to define and demonstrate ap- 
plication of computerized analysis tools a transparen- 
cy design method for high performance crew compart- 
ment enclosure. The program used MAGNA and 
STAPAT together with a microbased initial cross-sec- 
tion code to achieve the objective. A case study based 
on a TF-15 transparency demonstrated preliminary 
design for birdstrike and thermal conditions at M = 
0.76 and M = 1.1. The study also included a discus- 
sion of failure criteria and the result of an advanced 
transparency materials survey. 


145,148 

AD-A234 517/1/GAR 

Air War Coll., Maxwell AFB, AL. 
Cost Effectiveness Comparison: B-2 versus the 
Cruise Missile. 

Research rept. 

L. V. Evans, and F. L. Griffin. 16 Apr 90, 29p 


The purpose of this essay is twofold: first, provide a 
single source, unclassified document on the issues 
surrounding the B-2; second, provide an unbiased 
comparison of the cost effectiveness of the B-2 and 
the Cruise missile. This paper deals with the issues 
and controversy that surrounds the procurement of the 
B-2. These issues include the possible use of cruise 
missiles and a new cruise missile carrier aircraft as an 
alternative to the B-2. Most of the controversy over the 
B-2 is directly linked to a sticker price of approximately 
$540 million per aircraft. This price tag includes all the 
costs associated with research and development (RD) 
to include stealth technology. In the author’s opinion, 
this price tag is not a valid measure for two reasons. 
One, much of the aircraft’s research and development 
(stealth technology) is a sunk cost and will apply to 
other projects. Second, the USAF does not traditional- 
ly include RD costs into the unit fly-away cost figure for 
the aircraft we procure. In this paper the capabilities 
and costs associated with a possible cruise missile 
option are examined and contrasted with the B-2 pro- 
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gram and the unique capabilities that the B-2 era of 
technology will provide the U.S. 
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N91-21446/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Ed- 
wards, CA. Hugh L. Dryden Flight Research Center. 
Preliminary Evaluation of an F100 Engine Parame- 
ter Estimation Process Using Flight Data. 

T. A. Maine, G. B. Gilyard, and H. H. Lambert. Aug 
90, 32p NAS 1.15:4216, NASA-TM-4216 

at Announced in laa as A90-40559. Presented 
at the 26TH Aiaa Joint Propulsion Conference, Orlan- 
do, FL, 16-18 Jui. 1990. 


The parameter estimation algorithm developed for the 
F100 engine is described. The we gore is a two-step 
process. The first step consists of a Kalman filter esti- 
mation of five deterioration parameters, which model 
the off-nominal behavior of the engine during flight. 
The second step is based on a simplified steady-state 
model of the compact engine mode! (CEM). In this 
step, the control vector in the CEM is augmented by 
the deterioration parameters estimated in the first 
step. The results of an evaluation made using flight 
data from the F-15 aircraft are presented, indicating 
that the algorithm can provide reasonable estimates of 
engine variables for an advanced propulsion control 
law development. 
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N91-21485/8/GAR 

Nebraska Univ.-Lincoin. 

Comparison of Uni Laser Imaging and Sizing 

System and a Phase Doppler System for Analyzing 
rays from a NASA Nozzle. 

Final Report. 

D. R. Alexander. Mar 90, 134p NAS 1.26:185239, 

NASA-CR-185239 

Contract NAG3-634 


Research was conducted on characteristics of aerosol 
sprays using a P/DPA and a laser imaging/video proc- 
essing system on a NASA MOD-1 air assist nozzle 
being evaluated for use in aircraft icing research. 
Benchmark tests were —— on monodispersed 
particles and on the NASA MOD-1 nozzle under identi- 
cal lab operating conditions. The laser imaging/video 
processing system and the P/DPA showed agreement 
on a Calibration tests in monodispersed aerosol sprays 
of + or - 2.6 micron with a standard deviation of + or - 
2.6 micron. Benchmark tests were performed on the 
NASA MOD-1 nozzle on the centerline and radially at 
0.5 inch increments to the outer edge of the spray 
plume at a distance 2 ft downstream from the exit 
nozzle. Comparative results at two operation condi- 
tions of the nozzle are presented for the two instru- 
ments. For the 1st case studied, the deviation in arith- 
metic mean diameters determined by the two instru- 
ments was in a range of 0.1 to 2.8 micron, and the 
deviation in Sauter mean diameters varied from 0 to 
2.2 micron. Severe operating conditions in the 2nd 
case resulted in the arithmetic mean diameter deviat- 
ing from 1.4 to 7.1 micron and the deviation in the 
Sauter mean diameters ranging from 0.4 to 6.7 micron. 
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N91-21534/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Effects of Gear Box Vibration and Mass Imbalance 
= the Dynamics of Multi-Stage Gear Transmis- 
sions. 

F. K. Choy, Y. K. Tu, J. J. Zakrajsek, and D. P. 
Townsend. Mar 91, 33p NAS 1.15:103695, E-5916, 
NASA-TM-103695 

Contract DA PROJ. 1L1-62211-A-47-A 

Prepared in Cooperation with Army Aviation Systems 
Command, Cleveland, OH. 


The dynamic behavior of multistage gear transmission 
system, with the effects of gear-box-induced vibrations 
and rotor mass-imbalances is analyzed. The model 
method, using undamped frequencies and planar 
mode shapes, is used to reduce the degree-of-free- 
dom of the system. The various rotor-bearing stages 
as well as lateral and torsional vibrations of each indi- 
vidual stage are coupled through localized gear-mesh- 
tooth interactions. Gear-box vibrations are coupled to 
the gear stage dynamics through bearing support 
forces. Transient and steady state dynamics of lateral 
and torsional vibrations of the geared system are ex- 
amined in both time and frequency domain. A typical 
cao & geared system is used as an example. 
Effects of mass-imbalance and gear box vibrations on 


the system dynamic behavior are presented in terms of 
modal excitation functions for both lateral and torsion- 
al vibrations. Operational characteristics and conclu- 
sions are drawn from the results presented. 
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N91-21568/1/GAR PC A03/MF A01 
Aeronautical Research Inst. of Sweden, Stockholm. 
Stability Analysis of a Fuselage Side. 

R. Jarlaas, and A. Zdunek. Dec 90, 42p FFA-TN- 
1990-32, ETN-91-99043 

Sponsored by Defence Material Administration, Stock- 
holm, Sweden. 


The structural response of a fuselage side of the civil 
aircraft SAAB 340A was investigated as a part of the 
certification program for the aircraft. The purpose was 
according to the test report to verify the stability of the 
fuselage frames and the window frames as well as the 
buckling behavior in the representing area. The struc- 
ture was later analyzed with the finite element method. 
A comparison between experimental data and com- 
pared data showed unacceptably large discrepancies. 
The experimental situation as well as the finite element 
analysis are examined in an attempt to point the major 
causes for the discrepancies. Boundary conditions, 
discretization errors and modeling errors are dis- 
cussed. No single effect was found which on its own 
explain the discrepancy between experimental and 
computed data. Significant discretization errors are 
shown to be present in the model used. It is also 
shown that the test-rig used in the experiments can not 
be considered as very stiff, making a non ee vow 
contribution to the discrepancy. There are additional 
modeling errors such as neglection of thickness steps 
in the skin, and modeling of stringer fuselage intersec- 
tions which were not considered in the present analy- 
ses. The p-version of the finite element method is in- 
troduced for the first time in the analysis of a real air- 
craft shell type structure. Results analyzed with both 
the linear and the newly developed nonlinear version 
of the program STRIPE are presented. 
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N91-21828/9/GAR PC A04/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Acoustic and Aerodynamic Study of a Pusher-Pro- 
peller Aircraft Model. 

P. T. Soderman, and W. C. Horne. Sep 90, 67p NAS 

1.60:3040, A-89038, NASA-TP-3040 


An aerodynamic and acoustic study was made of a 
pusher-propeller aircraft model in the NASA-Ames 7 x 
10 ft Wind Tunnel. The test section was changed to 
operate as an open jet. The 591 mm diameter unswept 
propeller was operated alone and in the wake of three 
empennages: an | tail, Y tail, and a V tail. The radiated 
noise and detailed wake properties were measured. 
Results indicate that the unsteady blade loading 
caused by the blade interactions with the wake mean 
velocity distribution had a strong effect on the harmon- 
ics of blade passage noise. The blade passage har- 
monics above the first were substantially increased in 
all horizontal directions by the empennage/propeller 
interaction. Directivity in the plane of the propeller was 
maximum perpendicular to the blade surface. Increas- 
ing the tail loadin 7 caused the propeller harmonics to 
increase 3 to 5 dB for an empennage/propelier spac- 
ing of 0.38 mean empennage chords. The interaction 
noise became weak as empennage eneiien spacing 
was increased beyond 1.0 mean empennage chord 
lengths. Unlike the mean wake deficit, the wake turbu- 
lence had only a small effect on the propeller noise, 
that effect being a small increase in the broadband 
noise. 
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N91-21829/7/GAR PC A09/MF A01 
Cornell Univ., Ithaca, NY. 

Study of Rotor Broadband Noise Mechanisms and 
Helicopter Tail Rotor Noise 

S. R. Chou. Aug 90, 188p NAS 1.26:177565, A- 
90269, NASA-CR-177565 

Contract NAG2-379 


The rotor broadband noise mechanisms considered 
are the following: (1) lift fluctuation due to turbulence 
ingestion; (2) boundary layer/trailing edge interaction; 
(3) tip vortex formation; and (4) turbulent vortex shed- 
ding from blunt trailing edge. Predictions show good 
agreement with available experimental data. The study 
shows that inflow turbulence is the most important 
broadband noise source for typical helicopters’ main 
rotors at low- and mid-frequencies. Due to the size dif- 
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AD-A233 944/8/GAR PC A03/MF A01 
Aeronautical S Div., Wright-Patterson AFB, OH. 
Directorate of Systems Engineering. 

Look at ae Wheel Steering. 


Final rept. Feb-Aug 90. 
M. Nowack. 24 90, 37p Rept no. ASD-TR-90- 
5018 


Previously released as ENF-TM-90-6. 


This report examines the mg of digital control on 
— wheel vad comy sy of aircraft. The elopment of 
mechanical 


per | Sean integrated brake control systems. 
The value of digital control is then examined based on 
unique lormance improvement, and 
fault detection. Cost, weight, and maintainability im- 
pacts are discussed. 
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N91-21134/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

bay Biodynamic Interference in Head- 


S. Lifshitz, S. J. Merhav, A. J. Grunwaid, G. E. 
Tucker, and M. B. Tischler. Jan 91, 15p NAS 
1.15:103833, A-91058, NASA-TM-103833 

Presented at the 16TH European Rotorcraft Forum, 
Glasgow, Scotland, 18-20 Sep. 1990. 


The utility of heimet-tracked sights to provide pointing 
commands for teleoperation of cameras, lasers, or an- 
tennas in aircraft is degraded by the presence of un- 
commanded, involuntary heat motion, referred to as 
biodynamic interference, This interference limits the 
achievable oor mage te ee in pointing tasks. The 
noise contributions due to biodynamic interference 
consists of an additive component which is correlated 
with aircraft vibration and an uncorrelated, nonadditive 
component, referred to as remnant. An 
s described which i 
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tasks involving continuously moving targets, improve- 
ments of up to 70 percent can be achieved in percent 
on-target dwelling time and of up to 35 percent in rms 
tracking error, with the adaptive plus low-pass filter 

tion. The results with the same filter configu- 
ration for the task of capturing randomly-positioned, 
Stationary targets show an increase of up to 340 per- 
cent in the number of targets captured and an im- 
provement of up to 24 percent in the average capture 
time. The adaptive plus low-pass filter combination 
was considered to exhibit the best overall display dy- 
namics by each of the subjects. 
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N91-21135/9/GAR PC A05/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Digital Signal Conditioning for Flight Test Instru- 
mentation 


G. A. Bever. Mar 91, 81p NAS 1.15:101739, H-1695, 
NASA-TM-101739 

Sponsored by AGARD By Mechanics Panel, Flight 
Test Techniques Working Group. 


An introduction to digital measurement processes on 
aircraft is provided. Flight test instrumentation systems 
are rapidly evolving from analog-intensive to digital in- 
tensive systems, including the use of onboard digital 
computers. The topics include measurements that are 
igital in origin, as well as sampling, encoding, trans- 
mitting, and storing data. Particular emphasis is placed 
on modern avionic data bus architectures and what to 
be aware of when extracting data from them. Exam- 
of data extraction techniques are given. Tradeoffs 
igital logic families, trends in — develop- 
ment, and ign testing techniques are discussed. An 
introduction to digital filtering is also covered. 
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N91-21137/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

integrated Flight/Propulsion Control System 
Design Based on a Decentralized, Hierarchical Ap- 


Br Mattern, S. Garg, and R. Bullard. 1989, 41p NAS 
1.15:103678, E-5895, NASA-TM-103678 

Previously Announced in laa as A89-53301. Presented 
at the Guidance, Navigation and Control Conference, 
Boston, MA, 14-16 Aug. 1989; Sponsored by Aiaa. 


A sample integrated flight/propulsion control system 
design is presented for the piloted longitudinal landing 
task with a modern, statistically unstable — air- 
craft. The ign procedure is summarized. The vehi- 
cle model u: in the sample study is described, and 
the procedure for partitioning the integrated system is 
presented along with a description of the subsystems. 
The high-level airframe performance specifications 
and control design are presented and the control per- 
formance is evaluated. The generation of the low-level 
(engine) subsystem specifications from the airframe 
requirements are discussed, and the engine perform- 
ance specifications are presented along with the sub- 
system control design. A compensator to accommo- 
date the influence of airframe outputs on the engine 
subsystem is also considered. Finally, the entire 
closed loop system performance and stability charac- 
teristics are examined. 


145,160 

N91-21140/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Integrated Flight/Propulsion Control Design for a 
Stovi Aircraft Using H-Iinfinity Control Design 
Techniques. 

S. Garg, and P. J. Ouzts. 1991, 33p NAS 

1.15:1 0, E-6113, NASA-TM-104340 

Presented at the American Control Conference, 
Boston, MA, 26-28 Jun. 1991; Sponsored in Part by the 
American Automatic Control Council. 


Results are presented from an application of H-infinity 
control design apereny | to a centralized integrated 
flight propulsion control (IFPC) system design for a su- 
personic Short Takeoff and Vertical Landing (STOVL) 
fighter aircraft in transition flight. The emphasis is on 
formulating the H-infinity control design problem such 
that the resulting controller provides robustness to 
modeling uncertainties and model parameter vari- 
ations with flight condition. Experience gained from a 
preliminary H-infinity based IFPC design study per- 
formed earlier is used as the basis to formulate the 
robust H-infinity control design problem and improve 
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upon the previous design. Detailed evaluation results 
are presented for a reduced order controller obtained 
from the improved H-infinity control design showing 
that the control design meets the specified nominal 
performance objectives as well as provides stability ro- 
bustness for variations in plant system dynamics with 
changes in aircraft trim speed within the transition 
flight envelope. A controller scheduling technique 
which accounts for changes in plant control effective- 
ness with variation in trim conditions is developed and 
off design model performance results are presented. 


145,161 
N91-21149/0/GAR 
Systems Technology, Inc., Mountain View, CA. 

Fully Automatic Guidance and Control for Rotor- 
craft Nap-of-the-Earth Flight ——n Planned 
Profiles. Volume 1: Real-Time Piloted Simulation. 
W. F. Clement, P. J. Gorder, and W. F. Jewell. Jan 
91, 145p NAS 1.26:177571-V-1, STI-TR-1254-1, 
NASA-CR-177571-V-1 

Contract NAS2-12640 


Developing a single-pilot, all-weather nap-of-the-earth 
(NOE) capability requires fully automatic NOE (ANOE) 
navigation and flight control. Innovative guidance and 
control concepts are investigated in a four-fold re- 
search effort that: (1) organizes the on-board comput- 
er-based storage and real-time updating of NOE ter- 
rain profiles and obstacles in course-oriented coordi- 
nates indexed to the mission flight plan; (2) defines a 
class of automatic anticipative pursuit guidance algo- 
rithms and necessary data preview requirements to 
follow the vertical, lateral, and —— guidance 
commands dictated by the updated flight profiles; (3) 
automates a decision-making process for unexpected 
obstacle avoidance; and (4) provides several rapid re- 
sponse maneuvers. Acquired knowledge from the 
sensed environment is correlated with the forehand 
knowledge of the recorded environment (terrain, cul- 
tural features, threats, and targets), which is then used 
to determine an appropriate evasive maneuver if a 
nonconformity of the sensed and recorded environ- 
ments is observed. This four-fold research effort was 
evaluated in both fixed-based and moving-based real- 
time piloted simulations, thereby, providing a practical 
demonstration for evaluating pilot acceptance of the 
automated concepts, supervisory override, manual op- 
eration, and re-engagement of the automatic system. 
Volume one describes the major components of the 
guidance and control laws as well as the results of the 
piloted simulations. Volume two describes the com- 
plete mathematical model of the fully automatic guid- 
ance system for rotorcraft NOE flight following 
planned flight profiles. 


PC A07/MF A01 
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N91-21150/8/GAR PC A20/MF A03 
Systems Letom Inc., Mountain View, CA. 

Fully Automatic Guidance and Control for Rotor- 
craft Nap-of-the-Earth Flight Following Planned 
Profiles. Volume 2: Mathematical Model. 

W. F. Clement, P. J. Gorder, and W. F. Jewell. Jan 
91, 468p NAS 1.26:177571-V-2, STI-TR-1254-2, 
NASA-CR-177571-V-2 

Contract NAS2-12640 


Developing a single-pilot, all-weather nap-of-the-earth 
(NOE) capability requires fully automatic NOE (ANOE) 
navigation and flight control. Innovative guidance and 
control concepts are investigated in a four-fold re- 
search effort that: (1) organizes the on-board comput- 
er-based storage and real-time updating of NOE ter- 
rain profiles and obstacles in course-oriented coordi- 
nates indexed to the mission flight plan; (2) defines a 
class of automatic anticipative pursuit guidance aigo- 
rithms and necessary data preview requirements to 
follow the vertical, lateral, and longitudinal guidance 
commands dictated by the updated flight profiles; (3) 
automates a decision-making process for unexpected 
obstacle avoidance; and (4) provides several rapid re- 
sponse maneuvers. Acquired knowledge from the 
sensed environment is correlated with the forehand 
knowledge of the recorded environment (terrain, cul- 
tural features, threats, and targets), which is then used 
to determine an appropriate evasive maneuver if a 
nonconformity of the sensed and recorded environ- 
ments is observed. This four-fold research effort was 
evaluated in both fixed-base and moving-base real- 
time piloted simulations; thereby, providing a practical 
demonstration for evaluating pilot acceptance of the 
automated concepts, supervisory override, manual op- 
eration, and re-engagement of the automatic system. 
Volume one describes the major components of the 
guidance and control laws as well as the results of the 


piloted simulations. Volume two describes the com- 
plete mathematical model of the fully automatic guid- 
ance system for rotorcraft NOE flight following 
planned flight profiles. 
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N91-22047/5/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 
A02 


Max-Planck-inst. fuer Radioastronomie, Bonn (Germa- 
ny, F.R.). 

Airborne Heterodyne Receiver for the Range 600 
GHz to 3,000 GHz. 

H. P. Roeser, J. Schmid-Burgk, G. W. Schwaab, and 
R. U. Titz. cDec 90, 5p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 369-373. 


The heterodyne receiver system used aboard the 
Kuiper Airborne Observatory is described. High resolu- 
tion detections of CO(J = 7-6, 9-8, 11-10, 12-11 and 
14-13), are presented. The down converted signal is 
amplified by low noise amplifiers and decomposed by 
an acousto-optical spectrometer. The spectrometer 
has a maximum bandwidth of 1200 MHz with a resolu- 
tion of 1.8 MHz. At 3000 GHz, this yields an instanta- 
neous velocity range of 150 km/sec with a resolution 
of 0.2 km/sec. 
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TIB/B91-00729/GAR PC E09 
Bundesanstalt fuer Flugsicherung, Frankfurt am Main 
(Germany, F.R.). 

Bundesanstalt fuer Flugsicherung (BFS). Jahres- 
bericht 1989. (Federal Agency of Air Traffic Con- 
trol (BFS). Annual report 1989). 

Jul 90, 52p 

In German. 


The annual report documents developments and 
events in 1989 in the sector of civil air traffic services in 
the national airspace. The are reports on measures for 
improving the safety and regularity of air traffic in the 
Federal Republic of Germany. Developments in the 
fields of navigation and radio technique, in information 
transmission technique, in radar and information tech- 
nology are dercribed in detail. The survey is supple- 
mented by statistical data on investigations, on em- 
ployees, on external offices, about the office of Air 
Travel Information, on tests and on the cooperation of 
BFS within the framerwork of international air traffic or- 
ganizations. (AKF). (Copyright (c) 1991 by FIZ. Citation 
no. 91:000729.) 
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TIB/B91-00730/GAR PC E09 
Technische Univ. Braunschweig (Germany, F.R.). Inst. 
fuer Verkehr, Eisenbahnwesen und Verkehrssicher- 
ung. 

Bordkoilisi hutzsyst im_ kontrollierten 
Luftverkehr - Aspekte gegenseitiger Beeinfius- 
sung im SSR Funkfeld. (Airborne collision avoid- 
ance systems in controlled air traffic - aspects of 
mutual control in the SSR radio field). 

A. Herber, and R. Malliwitz. Nov 90, 45p 

In German. 





The present report is a description of basic mecha- 
nisms of airspace surveillance using secondary radar 
and the functional principle of airborne collision avoid- 
ance systems (ACAS) for surveillance of their environ- 
ment by means of SSR technology. Common features 
and the desired ‘independence’ of the two systems are 
explained. The objective is to provide qualitative and 
quantitative estimates of potential mutual interfer- 
ences within the SSR radio field. This can be achieved 
by interpreting the results from own radio field meas- 
urements and by analysing existing specifications for 
different ACAS systems. Inherently, final statements 
are not possible because of continuously changing 
marginal conditions (e.g. number of active ground sta- 
tions, traffic density and traffic composition, number of 
ACAS equipped aircraft). However, this report can ex- 
plain some figures concerning feedback, which can be 
considered as realistic. (orig.). (Copyright (c) 1991 by 
FIZ. Citation no. 91:000736.) 





Test Facilities & Equipment 
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N91-21152/4/GAR PC A06/MF A01 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Brunswick (Germany, F.R.). 

Results of the Hhc Wind Tunnel Tests, 1986 - 1988. 
R. Kube, G. Lehmann, and S. Malke. Jun 90, 120p 
DLR-FB-90-42 

In German; English Summary. Report Will Also Be An- 
nounced as Translation (Esa-TT-1257). 


The results of two higher harmonic control (HHC) wind 
tunnel experiments, which included open and closed 
loop tests, are presented. The rotor test rig, the data 
acquisition system, the higher harmonic control 
system, and the calibration method are described, and 
the achievable accuracy is specified. The illustration of 
the tests results provides information about the rotor 
reaction in the case of higher harmonic control inputs 
and demonstrates the behavior of the implemented 
controller. 
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N91-21155/7/GAR PC A04/MF A01 
Vigyan Research Associates, Inc., Hampton, VA. 
Description and Evaluation of an interference As- 
sessment for a Slotted-Wall Wind Tunnel. 

p34 Kemp. Apr 91, 53p NAS 1.26:4352, NASA-CR- 


4 
Contract NAS1-18585 


A wind-tunnel interference assessment method appli- 
cable to test sections with discrete finite-length wall 
slots is described. The method is based on high order 
panel method technology and uses mixed boundary 
conditions to satisfy both the tunnel geometry and wall 
pressure distributions measured in the slotted-wall 
region. Both the test model and its sting support 
system are represented by distributed singularities. 
The method yields interference corrections to the 
model test data as well as surveys through the interfer- 
ence field at arbitrary locations. These results include 
the equivalent of tunnel Mach calibration, longitudinal 
pressure gradient, tunnel flow angularity, wall interfer- 
ence, and an inviscid form of sting interference. Alter- 
native results which omit the direct contribution of the 
“— also produced. The method was applied to 
the National Transonic Facility at NASA Langley Re- 
search Center for both tunnel calibration tests and 
tests of two models of subsonic transport configura- 
tions. 


145,168 
N91-21197/9/GAR 
(Order as N91-21188/8/GAR, PC A17/MF 
A02) 


Madison Magnetics, Inc., WI. 

Magnetic Suspension and Balance System Ad- 
vanced Study, 1989 Design. 

R. W. Boom, Y. M. Eyssa, M. K. Abdelsalam, and G. 
E. Mcintosh. Mar 91, 24p 

In NASA, Langley Research Center, Aerospace Appli- 
cations of Magnetic Suspension Technology, Part 1 p 
225-248. 


The objectives are to experimentally confirm several 
advanced design concepts on the Magnetic Suspen- 
sion and Balance Systems (MSBS). The advanced 
design concepts were identified as potential improve- 
ments by Madison Magnetics, Inc. (MMI) during 1984 
and 1985 studies of an MSBS utilizing 14 external su- 
perconductive coils and a superconductive solenoid in 
an airplane test model suspended in a wind tunnel. 
This study confirmed several advanced design con- 
cepts on magnetic suspension and balance systems. 
The 1989 MSBS redesign is based on the results of 
these experiments. Savings of up to 30 percent in sup- 
porting magnet ampere meters and 50 percent in 
energy stored over the 1985 design were achieved. 
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N91-21198/7/GAR 

(Order as N91-21188/8/GAR, PC ar 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Propulsion Simulator for Magnetically-Susp 
Wind Tunnel Models. 
P. B. Joshi, C. L. Goldey, G. P. Sacco, and P. L. 
Lawing. Mar 91, 32p 
Contract NAS1-18845 ‘ 
In Its Aerospace Applications of Magnetic Suspension 
Technology, Part 1 p 249-280. 


a 





The objective of phase two of a current investigation 
sponsored by NASA Langley Research Center is to 
demonstrate the measurement of aerodynamic 
forces/moments, including the effects of exhaust 
lases, in magnetic suspension and balance system 
MSBS) wind tunnels. Two propulsion simulator 
models are being developed: a small-scale and a 
po Ay ss unit, both employing compressed, liquified 
carbon dioxide as propellant. The small-scale unit was 
designed, fabricated, and statically-tested at Physical 
Sciences Inc. (PSI). The large-scale simulator is cur- 
rently in the preliminary design stage. The small-scale 
simulator design/development is presented, and the 
data from its static firing on a thrust stand are dis- 
cussed. The analysis of this data provides important 
information for the design of the large-scale unit. A de- 
scription of the preliminary design of the device is also 
presented. 


145,170 
N91-21199/5/GAR 
(Order as N91-21188/8/GAR, PC A17/MF 
A02 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Solid-State Controllable Power Supply for a Mag- 
netic Suspension Wind Tunnel. 

T. S. Daniels, and J. S. Tripp. Mar 91, 22p 

In Its Aerospace Applications of Magnetic Suspension 
Technology, Part 1 p 281-302. 


The NASA Langley 6-inch Magnetic Suspension and 
Balance System (6-in. MSBS) requires an independ- 
ently controlled bidirectional dc power source for each 
of six positioning electromagnets. These electromag- 
nets provide five-degree-of-freedom control over a 
suspended aerodynamic test model. Existing power 
equipment, which employs resistance-coupled thyra- 
tron-controlled rectifiers as well as ac to dc motor-gen- 
erator converters, is obsolete, inefficient, and unreli- 
able. A replacement six-phase bidirectional controlled 
bridge rectifier is proposed, which employs power 
MOSFET switches sequenced by hybrid analog/ digital 
circuits. Full-load efficiency is 80 percent compared 
with 25 percent for the resistance-coupled thyratron 
system. Current feedback provides high control lineari- 
ty, adjustable current limiting, and current overload 
protection. A quenching circuit suppresses inductive 
voltage impulses. It is shown that 20-kHz interference 
from positioning magnet power into MSBS electro- 
magnetic model position sensors results predominant- 
ly from capacitively coupled electric fields. Hence, 
proper shielding and grounding techniques are neces- 
pe Inductively coupled magnetic interference is neg- 
ligible. 


145,171 
N91-21200/1/GAR 

(Order as N91-21188/8/GAR, PC A17/MF 

A02 

National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Description of the Large-GAP Magnetic Suspen- 
sion System (LGMSS) Ground Based Experiment. 
N. J. Groom. Mar 91, 22p 
In Its Aerospace Applications of Magnetic Suspension 
Technology, Part 1 p 303-324. 


An overview of the Large Gap Magnetic Suspension 
System (LGMSS) ground-based experiment is provid- 
ed. A description of the experiment, as originally de- 
fined, and the experiment objectives and potential ap- 
plications of the technology resulting from the experi- 
ment are presented. Also, the results of two studies 
which were conducted to investigate the feasibility of 
implementing the experiment are presented and dis- 
cussed. Finally, a description of the configuration 
which was selected for the experiment is described, 
and a summary of the paper is presented. 
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N91-21491/6/GAR PC A02/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Slant Hot-Wire Inclination Measurement Using 
Dual Laser Beams. 

S. Takagi, and M. Honma. Sep 90, 9p NAL-TR-1078 
In Japanese; English Summary. 


A new method was developed for determining an 
exact slant hot-wire inclination to the axial flow direc- 
tion in order to accurately measure the transverse ve- 
locity component. The method requires dual parallel 
laser beams near the focal point such as Laser-Two 
Focus velocimeter beams, one of which can rotate 
around the other. Since the squared hot-wire bridge 
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AERONAUTICS & AERODYNAMICS 
General 


output is proportional to the mean value of the beam 
intensity exposed on the hot-wire element, the bridge 
output indicates the maximum variation, when the 
slant wire is exposed to just dual beams. This beam 
rotating angle is referred to as the slant angle of the 
wire, if necessary, relative to the freestream angle, 
which is accurately given by the Laser-Two Focus vel- 
ocimeter. Furthermore, it was found in the wire-inclina- 
tion measurement that the beams rotate in precession 
due to optical misalignment. This precession is prone 
to serious errors in thin boundary-layer measurements. 


General 


145,173 
AD-A233 700/4/GAR PC A11/MF A02 
Harry G. Armstrong Aer ice Medical Research 
yes ee aoe ep he 

anced wiedge Design Acquisition 
sta oe ; Application for the Pilot’s Associ- 
ate. 


Final rept. Feb-Oct 90. 

M. D. McNeese, B. S. Zaff, K. J. Peio, D. E. Snyder, 
and J. C. Duncan. Dec 90, 234p Rept no. AAMRL- 
TR-90-060 


This report documents the creation, development, and 
evaluation of an advanced knowledge and design ac- 
quisition methodology. The methodology develops 
user requirements along three separate yet integrated 
perspectives: (1) intuitive/experiential knowledge, (2) 
structural/functional models, and (3) knowledge as 
design. Three specific tools to implement perspec- 
tives; concept mapping, IDEF modeling, and design 
storyboarding are discussed. An integrative structure 
is proposed as an interactive way to let users and 
other design team members assimilate, deepen, and 
combine knowledge for the purpose of developing in- 
telligent systems and human machine interface de- 
signs. Hence, system designs are directly derived from 
‘user engineering’ and from user conceptualization 
and icipation. The project applies this methodology 
to the Pilot’s Associate program which resolves com- 
plex knowledge acquisition/representation require- 
ments. Results indicate that pilots could successfully 
reveal their own comprehension of an air to ground 
mission and transform this conceptual ki into 
actual designs for an intelligent pilot vehicle interface. 
The ability of this methodology to elicit multiple knowl- 
edge perspectives and to preserve them in an integrat- 
ed form (which facilitates interaction with new domain 
experts in the future) creates an effective means for all 
phases of the system design. 
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N91-21188/8/GAR PC A17/MF A02 

National Aeronautics and Space Administration, 

Hampton, VA. Langley Research Center. 

= : Applications of Magnetic Suspension 
ec 1 


N. J. Groom, and C. P. Britcher. Mar 91, 377p NAS 
1.55:10066-PT-1, NASA-CP-10066-PT-1 
Workshop Held in Hampton, VA, 25-27 Sep. 1990. 


No abstract available. 


145,175 
N91-21201/9/GAR 
(Order as N91-21188/8/GAR, PC A17/MF 
A02) 


Madison Magnetics, Inc., WI. 
Large nsion System. 
M. K. Abdelsalam, and Y. M. Eyssa. Mar 91, 30p 

In NASA, Langley Research Center, Aerospace Appli- 
cations of Magnetic Suspension Technology, Part 1 p 
325-354. 


The design of a | gap magnetic suspension 
system is discussed. Some of the topics covered in- 
clude: the system configuration, permanent magnet 
material, levitation magnet system, superconducting 
magnets, resistive nets, superconducting levita- 
tion coils, resistive levitation coils, levitation magnet 
system, and the nitrogen cooled magnet system. 
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N91-21202/7/GAR 
(Order as N91-21188/8/GAR, PC a 


September 1,1991 15 





AERONAUTICS & AERODYNAMICS 
General 


National Aeronautics and Space Administration, 
8 for Magnetic Suspension 

een Using Electromagnets Mounted in a 

nar Array. 

N. J. Groom, and C. P. Britcher. Mar 91, 22p 

Contract NAG1-1056 

In Its Aerospace Applications of Magnetic Suspension 

Technology, Part 1 p 355-376. 


Mathematical models of a 5, 6, 7, and 8 coil large gap 
magnetic suspension system (MSDS) are presented. 
Some of the topics covered include: force and torque 
equations, reduction of state-space form, natural 
modes, origins of modes, effect of rotation in azimuth 
(yaw), future work, and n-coil ring conclusions. 


Hampton, VA. Langley Research Center. 
Stabili 
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N91-21203/5/GAR PC A17/MF A03 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Aerospace — of Magnetic Suspension 
Technology, Part 2. 

N. J. Groom, and C. P. Britcher. Mar 91, 394p NAS 
1.55:10066-PT-2, NASA-CP-10066-PT-2 

Workshop Held in Hampton, VA, 25-27 Sep. 1990. 


No abstract available. 


145,178 
N91-21204/3/GAR 
(Order as N91-21203/5/GAR, PC — 
3 


03) 
North Carolina Univ. at Charlotte. Dept. of Electrical 
tree 
Nonlinear Compensation Techniques for Magnetic 
yr Systems. 
Ph.D. Thesis. 
D. L. Trumper. Mar 91, 12p 
In NASA, Langley Research Center, Aerospace Appli- 
cations of Magnetic Suspension Technology, Part 2 p 
377-388. Sponsored in Part by AF. 


In aerospace applications, magnetic suspension sys- 
tems may be required to operate over large variations 
in air-gap. Thus the nonlinearities inherent in most 
types of suspensions have a significant effect. Specifi- 
cally, large variations in operating point may make it 
difficult to design a linear controller which gives satis- 
factory stability and performance over a large range of 
operating points. One way to address this problem is 
through the use of nonlinear compensation techniques 
such as feedback linearization. Nonlinear compensa- 
tors have received limited attention in the magnetic 
suspension literature. In recent years, progress has 
been made in the theory of nonlinear control systems, 
and in the sub-area of feedback linearization. The idea 
is demonstrated of feedback linearization using a 
second order suspension system. In the context of the 
second order suspension, sampling rate issues in the 
implementation of feedback linearization are examined 
through simulation. 
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N91-21531/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Advanced Rotorcraft Transmission Program. 

R. C. Bill. 1990, 18p NAS 1.15:103276, E-5722, 
NASA-TM-103276 

Contract DA PROJ. 1L1-62211-A-47-A 

Previously Announced in laa as A91-17214. Prepared 
in Cooperation with Army Aviation Systems Command, 
Cleveland, OH. Presented at the 46TH Annual Ameri- 
can Helicopter Society Forum, Washington, DC, 21 
May 1990. 


The Advanced Rotorcraft Transmission (ART) pro- 
gram is an Army-funded, joint Army/NASA program to 
develop and demonstrate lightweight, quiet, durable 
drivetrain systems for next generation rotorcraft. ART 
addresses the drivetrain requirements of two distinct 
next generation aircraft classes: Future Air Attack Ve- 
hicle, a 10,000 to 20,000 Ib. aircraft capable of under- 
taking tactical support and air-to-air missions; and Ad- 
vanced Cargo Aircraft, a 60,000 to 80,000 Ib. aircraft 
capable of heavy life field support operations. Both til- 
trotor and more conventional helicopter configurations 
are included in the ART syaapem.tipeeile jectives 
of ART include reduction of drivetrain weight by 25 per- 
cent compared to baseline state-of-the-art drive sys- 
tems configured and sized for the next generation air- 
craft, reduction of noise level at the transmission 
source by 10 dB relative to a suitably sized and config- 
ured baseline, and attainment of at least a 5000 hr 
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mean-time-between-removal. The technical approach 
for achieving the ART goals includes application of the 
latest available component, material, and lubrication 
technology to advanced concept drivetrains that utilize 
new ideas in gear configuration, transmission layout, 
and airframe/drivetrain integration. To date, candidate 
drivetrain systems were carried to a conceptual design 
stage, and tradeoff studies were conducted resulting in 
selection of an ART transmission configuration for 
each of the four contractors. The final selection was 
based on comparative weight, noise, and reliability 
studies. A description of each of the selected ART de- 
signs is included. Preliminary design of each of the four 
selected ART transmission was completed, as have 
mission impact studies wherein comparisons of aircraft 
mission performance and life cycle costs are undertak- 
en for the next generation aircraft with ART and with 
the baseline transmission. 
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N91-22066/5/GAR PC A04/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

— Aerospace Systems Directorate Re- 
search. 

J. A. Albers. Mar 91, 55p NAS 1.15:103844, A- 
91088, NASA-TM-103844 


The Aerospace Systems Directorate is one of four re- 
search directorates at the NASA Ames Research 
Center. The Directorate conducts research and tech- 
nology development for advanced aircraft and aircraft 
systems in intelligent computational systems and 
human-machine systems for aeronautics and space. 
The Directorate manages research and aircraft tech- 
nology development projects, and operates and main- 
tains major wind tunnels and flight simulation facilities. 
The Aerospace Systems Directorate’s research and 
technology as it relates to NASA agency goals and 
specific strategic thrusts are discussed. 
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Agricultural Economics 
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PB91-196980/GAR PC A03/MF A01 
Agricultural Cooperative Service, Washington, DC. 
Exporting: An Avenue for Dairy Cooperatives. 
Research rept. 

~ Spatz, and E. Brainich. Dec 90, 29p ACS/RR- 


One avenue of growth for U.S. dairy cooperatives is 
exporting. Long-term market development is one in- 
gredient for success in international sales. Given pos- 
sible trade liberalization, cooperatives should evaluate 
their position in the global marketplace and develop a 
plan to ensure growth and stability for members. The 
report evaluates world dairy market conditions. It looks 
at trends in world trade and cost of production and 
policies of major milk-producing countries. Various 
marketing organizations and practices such as joint 
ventures could be employed to facilitate exports. A de- 
scription of the marketing strategies used by the New 
Zealand Dairy Board illustrates how these practices 
have been utilized for a successful international mar- 
keting organization. 
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PB91-197129/GAR PC A03/MF A01 
Agricultural Cooperative Service, Washington, DC. 
Cooperative Feed and Animal Health Operations. 
Cooperative information rept. 

E. E. Eversull. Feb 91, 42p USDA/CIR-1-SECT-21 


The report discusses the we | distribution, and 
manufacturing of feed and animal health products. 
Livestock, poultry, and dairy farmers buy significant 
amounts of their feeds and animal health supplies 
through cooperatives. Farmers’ ownership and control 
of cooperatives exists in two ce! forms. One is the 
federated cooperative system. In a federation, farmers 
own local cooperatives that operate warehouses, feed 
stores, delivery trucks, and often feed mills. In turn, 
local cooperatives own regional organizations that pro- 


vide wholesaling and manufacturing services. Beyond 
that, regional cooperatives may own inter-regional co- 
operatives engaged in purchasing, manufacturing, or 
research activities. The second form of ownership is 
the centralized cooperative. Under it, farmers are 
direct owners of the regional cooperatives that provide 
wholesaling and manufacturing services, much like the 
federated regionals. The form distinguishes itself by 
operating branch retail outlets that serve their owners. 
—— these cooperative systems, farmers ex- 
tended ownership and control of the farm supply 
system beyond the farm gate. In return, they receive 
products, services, and the net margins or profits that 
arise from the cooperatives’ operations. 
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PB91-197186/GAR PC A03/MF A01 
Agricultural Cooperative Service, age, DC. 
Major Farm Characteristics and Co-op Use. 
Research rept. 

J. J. Wadsworth. Mar 90, 29p ACS/RR-92 


The report describes relationships between major farm 
characteristics and co-op use and membership. Analy- 
ses were based on multivariate logit regression. Statis- 
tically significant relationships were found between 
farm size and farm location and co-op use, but rela- 
tionships varied greatly by farm and type of use 
activity. No statistically significant relationship was 
found between co-op use and operator age. Statisti- 
cally significant relationships were found between co- 
op membership and farm size, operator age, and farm 
location. These relationships varied also by farm type. 


Agricultural Equipment, Facilities, & 
Operations 
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DE91009990/GAR PC A04/MF A01 
Arkansas Univ., Fayetteville. Dept. of Mechanical Engi- 
neering. 

Results of performance tests on a design analysis 
made on a wood burning furnace intended for the 
winter heating of poultry houses. 

H. Hicks, A. Glenn, and R. Thuruvan. 22 Aug 89, 69p 
DOE/CE/15320-T3 

Contract FG01-87CE15320 

Sponsored by Department of Energy, Washington, DC. 


Mr. J. William Flatte approaches the University of Ar- 
kansas with a proposal conduct performance tests on 
acordwood peep henace he had invented, patented 
and constructed. The proposed tests would determine 
two principal characteristics of the Flatte furnace: the 
maximum heat output of the furnace, and the heating 
efficiency of the furnace when operated at maximum 
heat output. Much of the impetus for this project de- 
rives from the plight of the poultry farmers in the Ozark 
region. The high cost of hydrocarbon fuel to these 
farmers for winter heating severely limits the profitabil- 
ity of poultry production. The chief deficiencies of avail- 
able commercial wood furnaces appear to be the rate 
of heat output (BTU/hr) and the unattended time span 
for operations. When fired at the maximum rate of fuel 
consumption (126 Ibs/hour) the furnace produced 
heat at the rate of 255,508 BTU/hour with a thermal 
efficiency of 27.1 percent. Tests made by students at 
the reduced fuel firing rate of 72 lb/hr showed the fur- 
nace producing a heat output of 311,695 BTU/hr at a 
thermal efficiency of 57 percent. Measurements of the 
fuel burned and of the mass flow of combustion air 
along with Orsat chemical analyses of the combustion 
products indicate this furnace cannot burn fuel effi- 
ciently at the maximum firing rates. The combustion 
products carried significant proportions of carbon 
monoxide gas in all of the tests made. It is evident that 
the firebox design needs to be improved. The test re- 
sults indicated the furnace would have a very long 
service life of 24 years if it were operated as in the 
tests. Design changes that can be expected to 
produce improved heat output and thermal efficiency 
are proposed in the text. 8 figs., 4 tabs. 
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PB91-190710/GAR PC A06/MF A01 
Department of Agriculture Extension Service, Wash- 
ington, DC. 





Biologic and Economic Assessment of Phorate 

and Terbufos: Report of the Phorate and Terbufos 
int Teams. 

Technical bulletin (Final). 

M. S. Fitzner, J. S. Bowman, and H. J. Stockdale. 16 

Nov 90, 113p USDA/TB-1785 

Sponsored by Environmental Protection Agency, 

Washington, DC. 


In June 1990, the National Agricultural Pesticide 
Impact Assessment Program began an assessment of 
phorate and terbufos usage in U.S. agriculture. At the 
conclusion of the assessment, a team of scientists 
from the U.S. Department of Agriculture and State 
Land-Grant Universities prepared a report that de- 
scribes the uses of both insecticides by U.S. agricul- 
ture and describes the economic and social benefits of 
those uses to the United States. Phorate and terbufos 
are used to control a number of important crop pests in 
the United States. The estimated economic impact 
caused by the cancellation of phorate would be an 
annual loss of $21 million. Corn and potato producers 
would sustain the greatest economic loss if phorate 
were no longer available for pest management. The 
economic impact caused by the cancellation of terbu- 
fos would be an annual loss of $127 million, including 
an $118 million loss by corn producers and consum- 
ers. The aggregate economic effect on producers and 
consumers caused by the cancellation of both phorate 
and terbufos would be an annual loss of $168 million. 
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PB91-197384/GAR PC A04/MF A01 
Pennsylvania State Univ., University Park. Dept. of Ag- 
ricultural Engineering. 

Tractor Stability Information Processing Informa- 
tion System. 

Final rept. 

F. G. McCormack, and D. J. Murphy. 25 Apr 90, 61p 
Grant PHS-R03-OH-02236 

Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. 


The study used an enhanced 1/8 scale model tractor 
to help verify a mathematical model which had been 
proposed to assist in avoiding tractor overturns on 
farms. The mathematical model fed back information 
to be used in predicting tractor instability in time for the 
operator to make an adjustment. The enhanced model 
featured remote front end steering, pneumatic tires, 
and a live rear differential drive. The model was veri- 
fied according to the three major components of gravi- 
ty, centrifugal force, and ground roughness. Ground 
roughness of the simulated terrain was characterized 
by the roll roughness coefficient, or the C-values. C- 
values were derived for four different size bumps: 19.1 
millimeters (mm), 25.4mm, 38.1mm, and 50.8mm. The 
mathematical model was verified by comparing ob- 
served model tractor stability results to the predicted 
values of the mathematical model. Overall findings in- 
dicated that the mathematical model is a conservative 
predictor of model tractor side overturns. Sensitivity 
and response of the equation to change in roll rough- 
ness was found to be similar to the values observed 
with the tractor model. The centrifugal force compo- 
nent could not be fully validated with the 1/8 scale 
model tractor. 


Agriculture Resource Surveys 
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N91-21602/8/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Evaluation of TM/LANDSAT-5 Bands in the Dis- 
crimination of Wheat and Bean Crops. 

J. C. Nevesepiphanio, A. R. Formaggio, and G. 
Victorinodefranca. Nov 90, 20p INPE-5204-PRE/ 

1 


666 
In Portuguese; English Summary. 


The objective was to assess the potential of the six 
reflective TM/LANDSAT-5 bands for discriminating 
between wheat and bean fields. Fifteen fields of both 
crops of wheat and bean were selected at the Sao 
Paulo State, Brazil region for which three multidate 
cloud free TM sets were acquired during the winter 
growing season of 1986. Digital numbers were sam- 
pled for the 30 fields and corrected for additive effects 
before being transformed into reflectance values. 
These values were used for calculating the EAC index 
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which expresses the potential of each TM band for 
spectral discrimination between wheat and bean 
fields. It was shown that the TM7 was the best band; 
TM2, TM3, and TM5 were intermediaries; and in the 
last position were TM1 and TM4 bands. It was shown 
that the vegetative phase was more appropriate than 
the reproductive phase of the biological cycle as far as 
wheat and bean discrimination is concerned. The com- 
parison between simulated reflectance data agreed 
very well except for the TM7 band. A need for more 
detailed investigation about the reflective properties 
and the discrimination potential of the TM7 spectral 
band was aroused. 
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N91-21604/4/GAR PC A02/MF AO1 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Reflectancia Multiespectral TM/Landsat-5 Para O 
Sensoriamento Remoto das Condicoes de Vigor 
DA Cultura de Feijao (TM/LANDSAT-5 Multispec- 
tral Reflectance for the Remote Sensing of the 
Condition of Bean Crop Vigor). 

A. R. Formaggio, and J. C. N. Epiphanio. Nov 90, 
10p INPE-5184-PRE/1652 

In Portuguese; English Summary. Presented at the 
6TH Brazilian Symposium on Remote Sensing, 
Manaus, Brazil, 24-29 Jun. 1990. 


The objectives were to give some subsidy and basis to 
the understanding of the relationships between multi- 
spectral (six TM reflective bands, Simple Ratio and 
Normalized Difference) and agronomic variables, for 
beans. Data were obtained in commercially irrigated 
fields at the northeastern Sao Paulo State during 1986 
and 1987 winter cycles. Leaf Area Index, Phytomass 
and Percent Soil Cover are excellent descriptors of 
bean vigor; TM3, TM4, TM5, Simple Ratio, and Nor- 
malized Difference correlated well (mainly during pre- 
senescence) with those agronomic variables. Yield 
variables (RE and RD) didn’t correlate directly both 
with agronomic and spectral parameters. 
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N91-21609/3/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 
Uso DA Expansao Direta Para Estimar Areas de 
Soja E Milho Atraves de Dados Multiespectrais E 
Temporais Do Landsat/TM (Use of Direct Expan- 
sion for Estimation of Soybean and Corn Areas 
oa Multispectral and Temporal Landsat/TM 
ata). 
M. Alvesmoreira. Nov 90, 12p INPE-5180-PRE/1649 
In Portuguese; English Summary. Presented at the 
6TH Brazilian Symposium on Remote Sensing, 
Manaus, Brazil, 24-29 Jun. 1990. 


The contribution of LANDSAT/TM data in estimating 
soybean and corn areas was analyzed through a direct 
expansion method by sampling techniques. The study 
was carried out in the test site of Distrito Federal 
(5,814 sq km), covered by LANDSAT/TM (row/path 
221/71) data. The color composition, bands 3, 4, and 
5 in the scale of 1:100,000) dated Jan. 2, 1989 and 
Jun. 4, 1989, were utilized using visual interpretation. 
The methodology employed consisted in identifying 
and mapping soybean and corn areas inside 135 sam- 
pling units, stratified according to land use criterion. 
Soybean and corn areas were estimated using the sta- 
tistical direct expansion method. It was concluded that: 
(1) the performance obtained in this study was as good 
as the one obtained through IBGE methodology; (2) in 
crop years where the period of planting is expanded, 
the multitemporal criterion is essential to obtain better 
performance in the area estimation. 
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N91-21614/3/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Respostas Espectrais de Soja E Algodao a Partir 
de Dados Digitais de TM-LANDSAT (Spectral Re- 
sponses of Soybean and Cotton from LANDSAT/ 
TM Digital Data). 

S. C. Chen. Nov 90, 10p INPE-5179-PRE/1648 

In Portuguese; English Summary. Presented at the 
6TH Brazilian Symposium on Remote Sensing, 
Manaus, Brazil, 24-29 Jun. 1990. 


A study was carried out to characterize the spectral 
responses of soybeans and cotton using Landsat-TM 
digital data. This spectral information is essential for 
crop identification using remote sensing data to pro- 
vide agricultural statistics in a reasonable lead time. 
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Study result show that there are relative differences in 

al response among , cotton, pasture, 
and natural forest. These spectral differences can be 
included together with textural and contextural param- 
eters in an expert system for crop classification. 
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N91-21619/2/GAR PC A09/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Caracteristicas Espectrais de Culturas E Rendi- 
mento Agricola (Spectral Characteristics of Agri- 
cultural Crops and Yield). 

Final Report. 

A. R. Formaggio, and J. C. Nevesepiphanio. May 90, 
179p INPE-5125-RPE/630 

In Portuguese; English Summary. Presented at the 
INPE/FIBGE Conference, 1989. 


Some activities developed under the grant INPE/ 
FIBGE are described. There are some works conduct- 
ed with the data obtained in two field missions along 
1986 and 1987. An extensive literature review about 
remote sensing applied to agriculture is presented with 
the theory involved. Also, the use of radiometry and 
TM/LANDSAT data applied to the study of wheat and 
beans is presented. 


Agronomy, Horticulture, & Plant 
Pathology 
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DE91010655/GAR PC A03/MF A01 
Georgia Univ. Research Foundation, Inc., Athens. 
Development of innovative techniques and princi- 
ples that may be used as models to improve pliant 
performance. Technical progress report, February 
1, 1991-January 31, 1992. 

W. W. Hanna, and G. W. Burton. Sep 90, 15p DOE/ 
ER/20012-1 

Contract FGO9-90ER20012 

Sponsored by Department of Energy, Washington, DC. 


Plant breeding has made possible a large portion of 
the record yields of our major food crops, and can 
claim credit for at least half of their increased yield. It 
can continue to do this but the population explosion 
demands that it be done in less time. Innovative tech- 
niques must be developed. The purpose of this re- 
search is to develop techniques and principles of 
transferring germplasm from the primary, secondary, 
and tertiary gene pools of the wild species to cultivated 
species and evaluate the transferred germplasm. 
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PB91-190777/GAR PC A01/MF A01 
Southern Forest Experiment Station, New Orleans, LA. 
Cold-induced Cankers and Associated Fungi in a 
Sycamore Seed Orchard. 

Forest Service research note. 

F. |. McCracken, and R. Rousseau. May 91, 5p 
FSRN-SO-366 


Of the trees in a 6-year-old sycamore seed orchard in 
Carlisle County, KY, 66 percent developed obscure 
vertical cankers in the spring of 1990. A variety of 
wound-invading saprophytes, including Hyalodendron 
sp., Stachylidium sp., Botrytis sp., Phialophora sp., Tri- 
choderma sp., and Fusarium sp., were isolated from 
canker wood. Weather records indicated that trees 
were subjected to abnormally low temperatures from 
December 15-25, 1989. Five clones demonstrated an 
apparent tolerance to the cold damage, but there was 
no correlation between clone response and geograph- 
ic origin of the clones. The consistent southern orien- 
tation of cankers, record low temperatures in 1989, 
and apparent absence of virulent pathogens strongly 
suggest that the cankers resulted from freeze damage. 
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PB91-196279/GAR PC A02/MF A01 
Maryland Univ., College Park. Dept. of Botany. 


September 1,1991 17 
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Ind. at 





of Elevated Ultraviolet-B Radiation and 
CO2 on Productivity and Photosynthetic Charac- 
teristics in Wheat, Rice, and Soybean. 

Journal article. 

A. H. Teramura, J. H. Sullivan, and L. H. Ziska. 
c1990, 8p SCIENTIFIC-8184, CONTRIB-A6023, 
EPA/600/J-90/488 

Pub. in Plant Physiology 94, p470-475 1990. Spon- 
sored by Corvallis Environmental Research Lab., OR. 


Wheat, rice and soybean were grown to determine if 
CO2-induced increases in photosynthesis, biomass, 
and yield are modified by increases in ultraviolet-B 
(UV-B) radiation corresponding to stratospheric ozone 
depletion. The experimental conditions simulated 
were: (1) an increase in CO2 concentration from 350 to 
650 microliters per liter; (2) an increase in UV-B radi- 
ation corresponding to a 10% ozone depletion at the 
equator; and (3) a and b combination. Seed yield and 
total biomass increased significantly with elevated 
CO2 in all three species when compared to the con- 
trol. However, with concurrent increases in UV-B and 
CO2, no increase in either seed yield (wheat and rice) 
or total biomass (rice) was observed with respect to 
the control. In contrast, CO2-induced increases in 
seed yield and total plant biomass were maintained or 
increased in soybean within the elevated CO2, UV-B 
environment. Whole leaf gas exchange indicated a sig- 
nificant increase in photosynthesis, apparent quantum 
efficiency (AQE) and water-use-efficiency (WUE) with 
elevated CO2 in all 3 species. Including elevated UV-B 
radiation with high CO2 eliminated the effect of high 
CO2 on photosynthesis and WUE in rice and the in- 
crease in AQE associated with high CO2 in all species. 
Elevated CO2 did not change the apparent carboxyla- 
tion efficiency (ACE) in the three species although the 
combination of elevated CO2 and UV-B reduced ACE 
in wheat and rice. The results of the experiment illus- 
trate that increased UV-B radiation may modify CO2- 
induced increases in biomass, seed yield and photo- 
synthetic parameters and suggest that available data 
may not adequately characterize the potential effect of 
future, simultaneous changes in CO2 concentration 
and UV-B radiation. 
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PB91-196287/GAR PC A02/MF A01 
Maryland Univ., College Park. Dept. of Botany. 

Effects of UV-B Radiation on Soybean Yield and 
Seed Quality: A Six-Year Field Study. 

Journal article. 

A. H. Teramura, J. H. Sullivan, and J. Lydon. c1990, 
9p SCIENTIFICA-6024, CONTRIB-8185, EPA/600/J- 
90/489 

Grant EPA-R-814017-01-1 

Pub. in Physiologia Plantarum, v80 p5-11 1990. Pre- 
pared in cooperation with Department of Agriculture, 
Beltsville, MD. Sponsored by Corvallis Environmental 
Research Lab., OR. 


Two soybean, (Glycine max (L.) Merr.) cultivars, Essex 
and Williams, were grown in the field for 6 consecutive 
seasons under ambient and supplemental levels of ul- 
traviolet-B radiation to determine the potential for al- 
terations in yield or seed quality with a reduction in the 
stratospheric ozone column. The supplemental UV-B 
fluences simulated a 16 or 25% ozone depletion. The 
data presented here represent the first field experi- 
ment conducted over multiple seasons which assess- 
es the effects of increased UV-B radiation on seed 
yield. Overall, the cultivar Essex was found to be sensi- 
tive to UV-B radiation (yield reductions of 20%) while 
the cultivar Williams was tolerant. However, the effec- 
tiveness of UV-B radiation in altering yield was strongly 
influenced by the seasonal microclimate, and the 2 
cultivars responded differently to these changing fac- 
tors. Yield was reduced most in Essex during seasons 
in which water availability was high and was reduced in 
Williams only when water was severely limiting. The 
results of the experiments demonstrate the necessity 
for multiple-year experiments and the need to increase 
understanding of the interaction between UV-B radi- 
ation and other environmental stresses in order to 
assess the potential consequences of stratospheric 
ozone depletion. 


145,196 


PB91-196295/GAR PC A02/MF A01 
Maryland Univ., College Park. Dept. of Botany. 
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Field Study of the Interaction between Solar Uitra- 
violet-B Radiation and Drought on Photosynthesis 
and Growth in Soybean. 

Journal article. 

J. H. Sullivan, and A. H. Teramura. c1990, 
SCIENTIFIC-8044, CONTRIBA-4997, EPA/600/¥- 90/ 


490 
Grant EPA-R-812150-02-0 
Pub. in Plant Physiology, v92 p141-146 1990. Spon- 
sored by Corvallis Environmental Research Lab., OR. 


Soybean, Glycine max (L.) Merr. cv Essex, plants were 
grown in the field in a 2x2 factorial design, under ambi- 
ent and supplemental levels of ultraviolet-B (UV-B) ra- 
diation (supplemental daily dose of 5.1 effective kilo- 
joules per square meter) and were either well-watered 
or subjected to drought. Soil water potentials were re- 
duced to -2.0 megapascals by the exclusion of natural 
precipitation in the drought plots and were maintained 
at approximately -0.5 megapascal by supplemental irri- 
gation in well-watered plots. Plant growth and gas ex- 
change characteristics were affected under both 
poe te and supplemental UV-B radiation. The com- 
bined effect of both drought and UV-B radiation on 
photosynthetic gas exchange was a reduction in ap- 
parent quantum efficiency and the rapid appearance of 
biochemical limitations to photosynthesis concomitant 
with reduced diffusional limitations. However, the com- 
bination of stresses did not result in additive effects on 
total plant growth or seed yield compared to reduc- 
tions under either stress independently. 


Animal Husbandry & Veterinary 
Medicine 
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AD-A233 769/9 Not available NTIS 
eng Inst. of Allergy and Infectious Diseases, Be- 
the 

Ehrlichiosis: A Vector-Borne Disease of Animals 
and Humans. Current Topics in Veterinary Medi- 
cine and Animal Science, Volume 54. 

J. C. Williams, and |. Kakoma. 1990, 176p 
Availability: Kluwer Academic Publishers, 101 Philip 
Drive, Norwell, MA 02601, PC$69.50. No copies fur- 
nished by DTIC/NTIS. 


Partial contents: Historical background and global im- 
portance of ehrlichiosis; Current status of the in-vitro 
cultivation of ehrlichiae; Ultrastructure of rickettsiae 
with special emphasis on ehrlichiae; Antigenic proper- 
ties of the ehrlichiae and other rickettsiaceae; Biologi- 
cal properties of the genus Ehrlichia -- Substrate utili- 
zation and energy metabolism; Biologic and pathogen- 
ic properties of Ehrlichia risticii the etiologic agent of 
equine monocytic ehrlichiosis; Pathophysiology of 
canine ehrlichiosis; Experimental ehrlichiosis in nonhu- 
man primates; Human ehrlichiosis in the United States; 
Evolutionary history of chlamydiae -- answers for some 
old questions, no answers for some new ones; Recent 
research findings on cowdriosis; and Current strate- 
gies in research on ehrlichiosis. 
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PATENT-5 015 212 Not available NTIS 
Department of Agriculture, Washington, DC. 
— for Assessing Bee Temperament. 

atent. 
H. G. Spangler, and E. H. Erickson. Filed 25 Apr 90, 
patented 14 May 91, 10p PB91-193219, PAT-APPL- 
7-514 479 
Supersedes PB90-238163. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


The temperament of a bee colony is assessed by plac- 
ing a transducer-containing target adjacent the colo- 
ny’s hive, and inducing the colony to strike the target. 
Each individual bee strike is converted into an electri- 
cal signal by the target's transducer, that is transmitted 
to a tape recorder, or a totalizing counter for an imme- 
= readout of the intensity of the strike by the 
colony. 
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PB91-190173/GAR PC A04/MF A01 
National Library of Medicine, Bethesda, MD. 


Current Bibliographies in Medicine: Bovine Soma- 
totropin (1097 Citations). 

Rept. for Jan 85-Oct 90. 

F. P. Gluckstein, M. H. Glock, and J. G. Hill. 1990, 
63p 

Also available from Supt. of Docs. See also PB91- 
190231. Prepared in cooperation with National Inst. of 
Child Health and Human Development, Bethesda, MD. 


The bibliography was prepared in conjunction with the 
NIH Technology Assessment Conference Bovine So- 
matotropin held in Bethesda, Maryland on December 
5-7, 1990. Areas covered are the use and effect of 
rBST in dairy cattle, the production of recombinant 
bovine somatotropin, and the implications for human 
health. The bibliography also contains background 
material on milk and human nutrition, control of milk 
quality and safety, regulation of growth and lactation in 
cows and humans, and the composition of human and 
cow's milk. The background material contains citations 
to items published prior to 1985. A citation may appear 
in more than one section. Materials include journal arti- 
cles, monographs, dissertations, audiovisuals, edito- 
rials, letters to the editor, and meeting abstracts. 


Fisheries & Aquaculture 
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DE91009687/GAR PC A04/MF A01 
Bonneville Power Administration, Portland, OR. Div. of 
Fish and Wildlife. 

Evaluation of juvenile fish bypass and adult fish 
passage facilities at Three Mile Falis Dam, Umatilla 
River. Annual progress report 1989. 

A. A. Nigro. Sep 90, 73p DOE/BP/01385-1 

Contract BI79-89BP01385 


We report on our progress from October 1989 through 
September 1990 on evaluating juvenile fish bypass 
and adult fish passage facilities at Three Mile Falls 
Dam on the Umatilla River. During the juvenile outmi- 
gration of spring 1990 we evaluated the efficiency of 
the bypass facility, and collected data on the condition 
of fish bypassed. We also designed and tested a float- 
ing net pen to capture juvenile salmonids below the 
bypass outfall and measured approach and sweeping 
velocities at the drum screens in the canal. The bypass 
facility usually operated satisfactorily, except during 
periods of extremely low flow. The floating net pen was 
efficient in capturing fish at the bypass outfall. Veloci- 
ties at the drum screens were usually within criteria for 
safe passage of juvenile salmonids. We offer recom- 
mendations for improving the performance of the 
bypass facility, and also recommend that a detailed 
evaluation of the facilities, including evaluation of fish 
condition and fish passage through or over the drum 
screens, be conducted. For the adult fish passage fa- 
cility, trap counts indicated 4623 coho salmon, 602 fall 
chinook salmon, 1668 summer steelhead, and 2188 
spring chinook salmon returned to the dam during this 
project period. Peaks in steelhead and spring chinook 
salmon passage coincided with river flow events, es- 
pecially when flows exceeded 250 cfs. A total of 85 
days were recorded on video tapes, and of the tapes 
reviewed, 509 steelhead and 1286 spring chinook 
salmon were counted. The video equipment counted 
96% of the steelhead trapped during the periods when 
both methods were used to monitor passage. The 
video equipment counted 5% more spring chinook 
than the number trapped. The large amount of back 
and forth movement recorded on the video tapes hin- 
dered recording of fish length and fin clip information. 
The amount of back and forth movement should be 
greatly decreased if the fish were allowed to freely 
swim out of the fishway exit. 14 refs., 15 figs., 6 tabs. 
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DE91009694/GAR PC A06/MF A01 
Bonneville Power Administration, Portland, OR. Div. of 
Fish and Wildlife. 





Minthorn Springs Creek Summer Juvenile Release 
and Adult Collection Facility (operation, mainte- 
nance and evaluation of the Bonifer and Minthorn 
Springs Juvenile Release and Adult Collection Fa- 
cilities). Annual report, 1989. 

Progress rept. 

P. T. Lofy, and G. D. Rowan. Mar 90, 121p DOE/ 
BP/17622-4 

Contract BI79-84BP17622 


The Confederated Tribes of the Umatilla India Reser- 
vation and Oregon Department of Fish and Wildlife 
(ODFW) are cocperating in a joint effort to increase 
steelhead and re-establish salmon runs in the Umatilla 
River Basin. As part of this program, Bonifer and 
Minthorn Acclimation Facilities are operated for hold- 
ing and spawning adult steelhead and acclimation and 
release of juvenile salmon and steelhead. A total of 
150 adult steelhead were collected for broodstock at 
Threemile Dam from December through March and 
held at Minthorn. Forty-two pairs were spawned (37 
pairs from Minthorn and 5 pairs collected and immedi- 
ately spawned at Threemile Dam). The 241,682 eggs 
were transferred to Irrigon Hatchery for incubation and 
later moved to Oak Springs Hatchery for rearing. Accli- 
mation of 79,984 spring chinook salmon and 22,274 
steelhead was completed at Bonifer in spring of 1989. 
At Minthorn, 157,299 coho salmon and 29,852 
summer steelhead were acclimated and released. Ac- 
climation of 78,825 fall chinook salmon at Minthorn 
and 80,750 spring chinook salmon at Bonifer was suc- 
cessfully completed in the fall. Control groups were re- 
leased instream concurrent with the acclimated re- 
leases to evaluate the effects of acclimation on adult 
returns to the Umatilla River. The progress of outmi- 
gration for acclimated releases was monitored at the 
juvenile salmonid trap located at Westland Diversion. 
Data suggested that juvenile salmonids started show- 
ing up at the trap 4 days after release until July 14, 
when sampling was discontinued. Personnel from the 
ODFW Eastern Oregon Fish Pathology Laboratory in 
La Grande took samples of tissues and reproductive 
fluids to test summer steelhead broodstock from the 
Umatilla River for monitoring purposes and to certify 
eggs as pathogen-free. 10 refs., 9 figs., 23 tabs. 
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DE91009695/GAR PC A05/MF A01 
Oregon State Univ., Corvallis. Dept. of Microbiology. 
Evaluation of a subunit vaccine to infectious he- 
matopoietic necrosis virus. Annual report, July 31, 
1989 to September 30, 1990. 

Progress rept. 

J. C. Leong. Sep 90, 85p DOE/BP/16479-4 

Contract BI79-84BP16479 

Sponsored by Department of Energy, Washington, DC. 


Infectious hematopoietic necrosis (IHN) is a severe 
epizootic disease in fry and juvenile fish with a rapid 
onset of mortality. It has resulted in large economic 
losses to the salmon and trout industry in the Pacific 
Northwest. Presently, there is no chemotherapeutic 
method available for prevention or control of this dis- 
ease. Avoidance has been the only available way to 
prevent the disease. But avoidance is not always pos- 
sible. The fish do produce a protective serum antibody 
upon immunization with killed IHNV and this antibody 
is able to neutralize IHNV in vitro. Thus, development 
of vaccine to IHNV is a potential way to control the IHN 
disease. An ideal fish vaccine must be safe, effective, 
economical and easy to administer. The aquaculture 
industry is looking to advances in recombinant DNA 
technology to provide a new way for developing such 
vaccines. Engelking and Leong (1989) have indicated 
that the IHNV glycoprotein is the only viral antigen to 
elicit protective immunity in fish and it also has the abil- 
ity to induce cross-protective immunity for other virus 
isolates. Therefore, a subunit vaccine composed of the 
intact viral glycoprotein or a portion of it should be an 
effective vaccine. The work described in this report 
analyzes different regions of the viral glycoprotein for 
antigenic reactivity in vitro. It is part of a study to char- 
acterize the important epitopes of the IHNV glycopro- 
tein. 74 refs., 14 figs., 3 tabs. 
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DE91009711/GAR PC A07/MF A01 
Bonneville Power Administration, Portland, OR. Div. of 
Fish and Wildlife. 


Velocity measurements at three fish screening fa- 
cilities in the Yakima Basin, Washington. Annual 
report for the Summer 1989. 

My a rept. 

C. S. Abernethy, D. A. Neitzel, and E. W. Lusty. Sep 
90, 148p DOE/BP/01830-10 

Contract AC06-76RL01830 


The Pacific Northwest Laboratory (PNL) measured the 
velocity conditions at three fish screening facilities in 
the Yakima River Basin: Wapato, Chandler, and 
Easton Screens. The measurement objectives were 
different at the three screens. At Wapato, approach 
and sweep velocities were measured to evaluate the 
effect of rearing pens in the screen forebay. A com- 
plete survey was performed at the Chandler Screens. 
At Easton, velocity was measured behind the screens 
to provide information for the installation of porosity 
boards to balance flow through the screens. Salmon- 
rearing pens used at the Wapato Canal had a minimal 
effect on the magnitude of approach and sweep ve- 
locities at the face of the drum screens, although the 
pens caused increased turbulence and variability in 
water velocities. The net pens did not appear to affect 
bre» through the three fish bypasses. 8 refs., 17 figs., 
tabs. 


145,204 

DE91009712/GAR PC A06/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Fisheries evaluation of the Westside Ditch and 
Town Canal fish screening facilities, Spring 1990. 
Annual report, 1989. 

Progress rept. 

D. A. Neitzel, C. S. Abernethy, and G. A. Martenson. 
Nov 90, 119p DOE/BP-01830-9 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


The Pacific Northwest Laboratory (PNL) evaluated the 
effectiveness of new fish screening facilities in the 
Westside Ditch and Town Canal, near Ellensburg, in 
south-central Washington State. At the Town Canal, 
we estimated that 0.3% of steelhead Oncorhynchus 
mykiss smolts released during tests were significantly 
descaled. The time required for 50% of the fish in the 
two steelhead test groups to exit from the Town 
Screens forebay ranged from 12 h to >85 h. Integrity 
tests at the Town Screens indicated that none of the 
rainbow trout fry released in front of the rotary drum 
screens passed through the screens, although 8.5% 
of the native zero-age chinook salmon fry diverted 
from the river into the screening facility were lost 
through the screens. At the Westside Screens, 16.8% 
of native zero-age chinook salmon fry passed through 
the screens. Most of the chinook salmon lost through 
the screens were small, <36 mm long. The methods 
used in 1990 were first used at the Sunnyside Screens 
in 1985. These methods were used again in subse- 
quent years in tests at the Richland, Toppenish/Satus, 
Wapato, and Toppenish Creek screens. The methods 
used from 1985 through 1989 have been reviewed b' 
the Washington State Department of Fisheries, U 
Fish and Wildlife Service, National Marine Fisheries 
Service, Northwest Power Planning Council, and 
Yakima Indian Nation. 14 refs., 12 figs., 7 tabs. 


145,205 

PB91-190652/GAR PC A03/MF A01 
American Embassy, Stockholm (Sweden). 

Sweden’s Fishing Industry, 1990. 

Annual rept. 

R. Sconnan. 2 Feb 91, 28p NMFS-FIA2/91-09 

See aiso PB90-142555. Sponsored by National Marine 
Fisheries Service, Silver Spring, MD. 


Sweden is very dependent on fish imports. The coun- 
try’s own output is inadequate to meet domestic 
demand. Fish exports constituted only 0.25 percent of 
Sweden's total exports in 1989. Sweden has signed an 
agreement with the other EFTA countries to liberalize 
trade in fishery products, allowing nations like Norway 
and Iceland to land fish in Sweden on the same condi- 
tions that apply to Swedish fishermen. The number of 
professional fishermen decreased to less than 4,200 in 
Sweden. The deficit in seafood trade increased in 
1989, totalling almost 160,000 metric tons worth $412 
million. The value of Swedish aquaculture output de- 
clined in 1989. 


PC A09/MF A01 


145,206 
PB91-192054/GAR 
United Nations Industrial Development Organization, 
Vienna (Austria). 


145,209 


AGRICULTURE & FOOD 
Food Technology 


Senegal’s industrial Fisheries System: A Systemic 
14 Sep 90, 187p UNIDO-PPD.175(SPEC) 


The report discusses development projects for the 
fishery industry in Senegal and covers the following: 
(1) the fishery industrial system regarding natural re- 
sources, fis! product processing, marketing and 
trade, storage and transport, quality control, domestic 
consumption, etc.; (2) government policies and objec- 
tives, development potential and constraints; (3) an 
assessment of possible development strategies and 
outlines of a support program involving a discussion of 
28 projects of technical assistance. Recommenda- 
tions, statistics, diagrams, and maps are included. Ad- 
ditional references include investment and legal as- 


145,207 
PB91-196741/GAR PC A03/MF A01 
American Consulate General, Cape Town (South 


Africa). 
—_ African Fishing Industry Market Study, 1989- 


Annual rept. 

S. Frowde. 12 Mar 91, 13p 

See also PB90-202920. nsored by National Marine 
Fisheries Service, Silver Spring, MD. Office of Interna- 
tional Affairs. 


The South African fishing industry showed marked 
growth between 1984 and 1989, with earnings increas- 
ing an average of 26 percent per year. In 1989, the 
total wholesale value of the South African fishing in- 
dustry 9 Walvis Bay) amounted to circa US 
$452.94 billion. The presence of two entirely different 
marine eco-systems along the 3000 km coastline per- 
mits an unusually rich variety of fishing reserves. 


145,208 

PB91-196915/GAR PC A03/MF A0O1 

owe Service, Ogden, UT. Intermountain Research 
ation. 

Assessment of COWFISH for Predicting Trout 

Populations in Grazed Watersheds of the Inter- 

mountain West. 

Forest Service general technical rept. 

cw and W. S. Platts. Apr 91, 32p FSGTR/ 


COWFISH (Lloyd 1986) is a model designed to esti- 
mate livestock impacts on stream-riparian features 
and to estimate impacts on fish abundance and fisher- 
ies economic values. The EPA (1987) reports that 
COWFISH was designed for conditions in Montana, 
but that it is usable, with alterations, throughout the 
Western United States. A study applied the COWFISH 
model to a variety of streams in the Intermountain 
West to determine its ere ag to estimate fish popu- 
lations in grazed watersheds. Testing on 14 streams in 
Idaho, Nevada, and Utah revealed that the model had 
little value for predicting numbers of trout in water- 
sheds grazed by livestock. The model holds promise 
for estimating the health of stream channels and ripari- 
an complexes. 


Food Technology 


145,209 
DE91009999/GAR PC A04/MF A01 
Purdue Univ., Lafayette, IN. 

and control of energy efficient food drying 
processes with specific reference to quality. Exec- 
utive summary: Phase 2 final report, July 1, 1987- 
August 31, 1989. 
oy ess rept. 
M. R. Okos, L. Bell, A. Castaldi, C. Jones, and H. 
Liang. Aug 89, 56p DOE/ID/12608-4 
Contract FG07-851D12608 
Sponsored by Department of Energy, Washington, DC. 


The ultimate goal of the project is to develop proce- 
dures, techniques, data and other information that will 
aid in design of cost effective and energy efficient 
drying processes that produce high quaiity foods. This 
objective has been sought by performing studies to de- 
termine the pertinent properties of food products, by 
developing models to describe the fundamental phe- 
nomena of food drying and by testing the models at 
laboratory scale. Finally, this information is used to de- 
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velop recommendations and strategies for improved 
dryer design and control. This report is the executive 
summary of the program. 27 refs., 5 tabs. 


145,210 

DES1010649/GAR PC A12/MF A02 

Purdue Univ., Lafayette, IN. 

Design and control of energy efficient food drying 
~ 3sses with specific reference to quality; eval- 

«...0n Of physical and quality changes in foods 

during drying. Phase Il, Final report, July 1, 1987- 

August 31, 1989. 

Progress rept. 

L. Bell, A. Castaldi C. Jones, B. Litchfield, and G. 

Narsimhan. Aug 89, 269p DOE/ID/12608-3-Vol.2 

Contract FG07-851D12608 

Sponsored by Department of Energy, Washington, DC. 


The ultimate goal of the project is to develop proce- 
dures, techniques, data and other information that will 
aid in the design of cost effective and energy efficient 
drying processes that produce high quality foods. This 
objective has been sought by performing studies to de- 
termine the pertinent properties of food products, by 
developing models to describe the fundamental phe- 
nomena of food drying and by testing the models at 
laboratory scale. Finally, this information is used to de- 
velop recommendations and strategies for improved 
dryer design and control. This volume emphasizes a 
detailed literature review and several extensive experi- 
mental studies. Since the basic principle of food dehy- 
dration is the removal of water from food, the process 
of removing water causes quality changes which can 
be categorized as physical, chemical, and nutritional. 
- These changes often have adverse effects on the 
quality of the resulting dehydrated food. In this work, 
the types of physical and chemical changes common 
in food drying and the important factors for them were 
reviewed. Pertinent kinetic models and kinetic data re- 
ported in literature were also collected and compiled 
as the results of review study. The overall objectives of 
this study were to identify major quality change in 
foods caused by drying process and to get the knowl- 
of the relationship between the quality change 
and factors known to affect them. The quality param- 
eters reviewed included: browning, lipid oxidation, 
color loss, shrinkage, solubility, texture, aroma and 
flavor, vitamin and protein loss and microbiological 
concerns. 54 refs., 74 figs., 49 tabs. 


145,211 
DE91010669/GAR 
Purdue Univ., Lafayette, IN. 
Design and control of energy efficient drying proc- 
esses with specific reference to foods. 

K. Franzen, M. Kim, H. Liang, E. Murakami, and G. 
Narsimhan. 31 Mar 88, 17p DOE/ID/12608-T7 
Contract FG07-851D12608 

Sponsored by Department of Energy, Washington, DC. 


The objectives of drying tests to be conducted in the 
second phase of this project are to replicate selected 
high temperature and vacuum tests from phase one, 
and to perform tests at new conditions as needed to 
validate a revised drying model. Drying studies at high 
temperatures and at a range of total pressure levels 
may provide additional insight into the significance of a 
total pressure driving ines. The laboratory dryer de- 
veloped in phase one was reconstructed and prepared 
for testing. Experimental results of a new test are pre- 
sented. The extent of further testing with the dryer is 
dependent on decisions to be made in the next quarter 
regarding the use of alternate experimental approach- 
es to meet the project objectives. Other approaches 
under consideration include development of a pressur- 
ized drying chamber, development of a pressurized dif- 
fusion cell with a food membrane, use of fast-fourier- 
transform infrared sensor, and use of scanning elec- 
tron microscopy. 3 figs. 
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145,212 
DE91010713/GAR 
Purdue Univ., Lafayette, IN. 
Design and control of energy efficient drying proc- 
esses with specific reference to foods. Quarterly 
report, January 1, 1989-March 31, 1989. 

Progress rept. 

M. Kim, H. Liang, G. Narsimhan, M. Okos, and R. 
Singh. 17 Apr 89, 69p DOE/ID/12608-T11 

Contract FG07-851D12608 

Sponsored by Department of Energy, Washington, DC. 


This progress report contains: Task 10, revision of 
drying models; Task 11, dryer studies; Task 12, food 
quality studies: Task 13, recommendations/strategies 
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for dryer design and control; and Task 14, moisture 
mobility and interaction in foods. 18 refs., 24 figs. 


145,213 
DE91010714/GAR PC AO5/MF A01 
Purdue Univ., Lafayette, IN. 

Design and control of energy efficient food drying 
processes with ific reference to quality. Quar- 
terly report, April 1, 1989-June 30, 1989. 

Progress rept. 

L. Bell, J. Bogusz, A. Castaldi, K. Franzen, and C. 
Jones. 25 Jul 89, 81p DOE/ID/12608-T12 

Contract FG07-851D12608 

Sponsored by Department of Energy, Washington, DC. 


This will be the last quarterly report for the drying 
project. The first draft of the final report is expected by 
the end of August 1989. The following topics are cov- 
ered: Task 10, revision of drying models; Task 11, 
dryer studies; Task 12, food quality studies; Task 13, 
recommendations/strategies for dryer design and 
— Task 14, moisture mobility and interaction in 
Ss. 


145,214 
DE91010715/GAR 
Purdue Univ., Lafayette, IN. 
Design and control of energy efficient drying proc- 
esses with specific reference to foods. Quarterly 
report, January 1, 1988-April 1, 1988. 

Progress rept. 

K. Franzen, M. Kim, H. Liang, E. Murakami, and G. 
Narsimhan. 15 Apr 88, 51p DOE/ID/12608-T13 
Contract FG07-851D12608 

Sponsored by Department of Energy, Washington, DC. 


Progress made between January 1, 1988 and April 1, 
1 Diving is described. With regard to Task 10 (Revision of 

ng Models), phase one test data was reanalyzed in 
peg effort to determine the effect of a total pressure 
driving force. Progress on Task 11 (Dryer Studies) in- 
cluded reassembly of the laboratory dryer developed 
in phase one. A laboratory scale vacuum tray dryer 
was constructed and several test runs were conducted 
on the dryer. The tray dryer will be used to simulate 
drum drying conditions. Progress on Task 12 (Food 
Quality Studies) included completion of a model to de- 
scribe the rate of nonenzymatic browning in a non-fat 
dried milk as a function of moisture content and tem- 
perature. Dryer models and control schemes which are 
presently used in industry were reviewed as part of 
Task 13 (Recommendations/Strategies for Dryer 
Design and Control). In batch type convective air 
dryers, there is room for dryer control improvement 
without introducing much difficulty. The results from 
fundamental studies of the drying mechanisms need to 
be applied. For continuous dryer controller design, use 
of an empirical approach for equilibrium moisture con- 
tent and thin layer dryer modelling is preferable. Exist- 
ing models for continuous dryers are not directly appli- 
cable to controller design. It is believed that a certain 
compromise should be achieved between model pre- 
diction accuracy and the ease of application for con- 
troller design if a better control scheme is to be de- 
signed for continuous dryers. Progress was made on 
Task 14 (Moisture Mobility and Interaction in Foods). 
Application of the BET theory to measure the internal 
— area of pasta was investigated. 33 refs., 23 
igs. 
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DE91618465/GAR PC A03/MF A01 

— Nuclear Research Inst., Diliman, Quezon 
ity. 

Radioactivity measurement in imported food and 

food related items. 

E. Z. Sombrito, F. L. Santos, A. M. Rosa, 

seageren. and A. D. Bulos. 1989, 35p ENR BiRC)- 

89004 


U.S. Sales Only. 


The Philippine Nuclear Research Institute (PNRI), for- 
merly Philippine Atomic Energy Commission (PAEC) 
undertook the radioactivity monitoring of imported 
food and food-related products after the Chernobyl 
Plant accident in April 1986. Food samples were ana- 
lyzed tor (sup 137)Cs and (sup 134)Cs by gamma 
spectral method of analysis. This report deals with the 
measurement process and gives the result of the activ- 
ity covering the period June 1986 to December 1987. 
(Auth.). 9 tabs., 7 figs., 4 refs. (Atomindex citation 
22:018410) 


145,216 
DE91618466/GAR PC A03/MF A01 


capopies Nuclear Research Inst., Diliman, Quezon 


Potassium in milk and milk products. 

E. Z. Sombrito, Z. F. S. Nuguid, and M. C. Tangonan. 
1989, 20p PNRI-B(RC)-89006 

U.S. Sales Only. 


The amount of potassium in imported processed milk 
was determined by gamma spectral analysis. The re- 
sults show that the potassium content of diluted infant 
formula milk is closest to the reported mean concen- 
tration of potassium in human milk while other milk 
types have potassium values similar to the potassium 
content of cow milk. (Auth.). 2 figs., 5 refs. (Atomindex 
citation 22:018411) 


145,217 

PAT-APPL-7-694 602/GAR PC NO3/MF A04 
Department of Agriculture, Washington, DC. 

Control or Elimination of Undesirable Bacteria 
Using Parasitic Bdellovibrio Bacteria. 

Patent Application. 

R. C. Whiting. Filed 2 May 91, 12p PB91-193284 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to utilization of viable bacteria of 
the genus Bdellovibrio to control or eliminate undesir- 
able bacteria in/on: one or more food contact 
surface(s) other than a surface of a food (i.e. 
surface(s) which are contacted with food, e.g. surfaces 
in or on food storage or processing equipment or tools, 
food processing facilities, and food work surfaces); or 
a food for human consumption selected from the 
group consisting of fish, shellfish, poultry, eggs, a milk 
product other than fluid milk, pork, lamb, veal and beef 
which has not been ground. 


145,218 

PAT-APPL-7-694 964/GAR PC NO3/MF A04 
Agricultural Research Service, Washington, DC. 
Stabilizing Unmilled Brown Rice by Ethanol 


apors. 
Patent Application. 
E. T. Champagne, R. J. Hron, and G. Abraham. Filed 
2 May 91, 30p PB91-193276 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to: a process for stabilizing un- 
milled brown rice using ethanol vapors, and; stabilized 
unmilled brown rice (and brown rice flours produced 
therefrom) produced by the aforementioned process. 


145,219 

PB91-188771/GAR PC A05/MF A01 
Economic Research Service, Washington, DC. Com- 
modity Economics Div. 

Beefpacking and Processing Plants: Computer-As- 
sisted Cost Analysis. 

Staff rept. 

L. we and K. E. Nelson. Apr 91, 78p AGES- 
91-1 


The number, size, and characteristics of beef slaugh- 
tering and processing plants are changing. Many 
changes are related to cost considerations. The report 
presents the results of detailed computer simulated 
examination of packing plant costs. Significant econo- 
mies of size exist, lower operating costs can be 
achieved using two shifts and when fully utilizing plant 
and equipment. The computer program developed 
allows for a detailed analysis of costs and can be ad- 
justed to specific situations. 


145,220 

PB91-194316/GAR PC A03/MF A01 
American Gas Association Labs., Cleveland, OH. 

Gas — Magee ay Center: 1986 ge own 
Task Report for Work Area 3.6: Booster Water 
Heaters, October-December 1986. 

G. Liljenberg. May 87, 29p GRI-87/0215 

Contract GRI-5086-241-1220 

See also PB88-163373. Sponsored by Gas Research 
Inst., Chicago, IL. 


The task focused on investigating the application of 
booster water heaters to commercial dishwashing ma- 
chines. Manufacturers were identified and technical 
and statistical information was reviewed. Results indi- 
cate that 20-30% of U.S. booster water heaters are 
gas-fired. The compactness of electric heaters makes 





them an attractive option. Since heating water to final 
rinse temperatures requires significant energy, food 
services operators indicate that they would welcome 
an increase in availability of gas-fired equipment that is 
less expensive to run than electric units. 


145,221 
PB91-194324/GAR PC A05/MF A01 
American Gas Association Labs., Cleveland, OH. 

Gas ince Tech Center 1987 Pr 


Gravitomagnetic Interaction and Its Relationship 
to Other Relativistic Gravitational Effects. 

Final Report, 1 Dec. 1990 - 30 Apr. 1991. 

K. Nordtvedt. Apr 91, 54p NAS 1.26: 187736, NASA- 
CR-187736 

NASA ORDER H-11215-D 


To better understand the relationship between the ex- 
Byand precession rates of an orbiting gyroscope (GP- 
and ae pv observable consequences in the solar 





Task Report for Work Area 3.3: Commercial Dish- 
washers. Task Report, February-August 1987. 

Sep 87, 76p GRI-87/0380 

Contract GRI-5086-241- 1220 

See also PB91-194316. Sponsored by Gas Research 
Inst., — IL. 


The In, performance, and energy consumption of 
commercial dishwashing machines were investigated. 
Approaches to increasing the natural gas share of this 
market are discussed. The two basic types of commer- 
cial dishwashing machines are batch and continuous. 
The study concludes that a ‘stand-alone’ commercial 
dishwashing machine that integrates a booster water 
— would be an attractive and energy efficient 
option 


145,222 

PB91-194720 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. lonizing Radiation Div. 

Co-Trial on ESR Identification and Estimates of 
gamma-Ray and Electron Absorbed Doses Given 
to Meat and Bones. 

Final rept. 

M. F. Desrosiers, W. L. McLaughlin, L. A. Sheahen, 
N. J. F. Dodd, and J. S. Lea. 1990, 10p 

Pub. in International Jnl. of Food Science and Technol- 
ogy 25, p682-691 1990. 


A multinational co-trial was organized to determine if 
electron spin resonance (ESR) spectroscopy could be 
used to monitor foods exposed to ionizing radiation. 
The bones of chicken legs, frog legs and pork rib 
bones were prepared and distributed as unknowns to 
the participating laboratories. In every instance,. non- 
irradiated bones were correctly identified as such. 
Moreover, irradiated bones were not only correctly 
identified, but relatively good estimates of the ab- 
sorbed dose were obtained. An intercomparison of the 
different approaches used by each laboratory is dis- 
porn and recommendations for future trials are pre- 
sented. 


145,223 
PB91-800136/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


Toxicity of Food Additives, January 1985-June 
1991 (Citations from the NTIS Database). 

Rept. for Jan 85-Jun 91. 

Jul 91, 32p 


The bibliography contains citations concerning the tox- 
icity of food additives and their effects on the liver, kid- 
neys, bladder and other organs. The carcinogenic and 
pens mong properties of these substances are also 
considered. The synthetic sweeteners, particularly the 
saccharins and cyclamates, and other additives, in- 
cluding nitrates and nitrites are discussed. Methods to 
detect and quantitate these additives are also includ- 

po meat 123 citations with title list and subject 
index.) 
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N91-21649/9/GAR 
Northwest Analysis, Bozeman, MT. 


PC A04/MF A01 


, post-Newtonian gravity, a phe- 
pase ob nr model was developed of post-Newtoni- 
an gravity which presupposes the very minimum —— 
ble concerning the nature and foundations of the gravi- 
tational interaction. Solar system observations, Sietly 
interplanetary ranging, fix all the parameters in the 
phenomenological model to various levels of preci- 
sion. This permits prediction of gyroscope precession 
rates to better than 10 pct. accuracy. A number of new 
precession terms are calculated which would exist if 
gravity were not a metric field phenomenon, but this 
would clash with other empirical observations of post- 
Newtonian effects in go. It is shown that gravito- 
magnetism, the post-Newtonian gravitational correc- 
tions to the interactions between moving matter, plays 
a ubiquitous role in determining a wide variety of gravi- 
tational effects, including the precession of orbiting gy- 
roscopes. 


Astronomy & Celestial Mechanics 


145,225 
N91-22053/3/GAR PC A03/MF A01 
oo Astrophysical Observatory, Cambridge, 


Search for Stellar Occultations by Uranus, Nep- 

tune, Pluto, and Their Satellites: 1990-1999. 

Final Report, 1 Jan. 1989 - 31 Dec. 1990. 

Sat uaee neve Feed 91, 47p NAS 1.26:188146, NASA- 
188 

Conasi ‘NAGW-1490 


A search for occultations of stars by Uranus, Neptune, 
and Pluto between 1990 and 1999 was carried out by 
combining ephemeris information and star positions 
using very accurate occultation modeling software. 
Stars from both the Space Telesc: Guide Catalog 
and photographic plates taken by id Kiemola at 
Lick nc go were compared with planet positions 
from the JPL DE-130 ephemeris, with local modifica- 
tions for Pluto and Charon. Some 666 possible occul- 
tations by the Uranian ring, 143 ible occultations 
by Neptune, and 40 — occultations by Pluto 
and/or Charon were found among stars with visual 
magnitudes as faint as 16. Before the star positions 
could be obtained, the occultation prediction software 
was used to aid many observers in observing the oc- 
cultation of 28 Sagitarii by Saturn in July 1989. As a 
test on other outer solar system objects, 17 possible 
occultations were found in a search of the Guide Star 
Catalog for occultations by 2060 Chiron, and interest- 
ing object between Saturn and Uranus which shows 
both cometary and asteroidal properties. 


Astrophysics 


145,226 

AD-A234 406/7/GAR PC A03/MF A01 
Phillips Lab., Hanscom AFB, MA. 

Structure and Oscillations in Quiescent Filaments 
from Observations in He | Wavelength 10830 A. 

Y. Zhang, O. Engvold, and S. L. Keil. 1991, 19p 
Availability: Pub. in Solar Physics, v132 p63-80 1991. 
Hore ag only to DTIC users only. No copies furnished 
by N 


Observations of two quiescent filaments show oscilla- 
tory variations in Doppler shift and central intensity of 
the He | Solar 10830 Angstroms line. The oscillatory 
periods range from about 5 to 15 min. with dominant 
periods of 5, 9, and 16 min. The possibility that the 
oscillations are Alfven waves is discussed. The 

ler signals of the filament form fibril-like structures. 
fibrils are all inclined at an angle of about 25 degrees 
to the long axis of the filament. The magnetic field has 
a similar orientation relative to the major direction of 
the filament, and the measured Doppler signals are ap- 
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parently produced motions magnetic fi 
Ses Uceling the themment — z 


ae 482/8/GAR PC A09/MF A01 


research 
i lag 1 Apr 88, 176p Rept no. GL-TR-88- 


A is of the IRAS low resolution spectra shows that 
the 8-22 micron range shows a variety of 
emission features. features in spectra of 
M stars are the 10 and 18 micron silicate emission fea- 
tures. In addition a three-component feature with 
peaks at 10, 11 and 13.1 micron and a weak, broad 9- 
15 micron feature is present in many M variable stars. 
Most carbon stars show the 11.2 micron SiC emission 
feature as well as, in some cases, an unidentified 8-9 

micron emission feature. The MS. § S and SC stars 
ehath 4 ehiaead intadion tegtean ahane sale tae 
from 10 to 11.2 micron. The excess emission above 
continuum in the 8-22 


the underlying photos 
micron region for S Mira variables shows a sharp in- 
crease for period greater than about 370 days. 


145,228 


N91-21728/1/GAR 
Columbia Univ., New York. Astr: 
sis and 


PC A04/MF A01 


sion 

Final Technical Report. 

D. J. Helfand. Mar 91, 59p NAS 1.26:187988, CAL- 
1884, NASA-CR-187988 

Contract NAG8-803 


An ambitious program to create a powerful and acces- 
sible archive of the HEAO-2 ora” tryna 


(IPC) 
Uillty of that database tor studies of diffuse x rey emis: 
sions was explored. Technical and scientific accom- 
plishments are reviewed. Three 
od which have major new scientific findings 
the global structure of the interstellar medium and the 
iM of the cosmic x ray background. An all-sky map 
x ray emission was constructed. 


145,229 

Cee Sono he Parte F s A17/MF A02 
uropean Space Agency, Paris (France). 

From Ground-Based to Space-Borne sub-mm As- 

tronomy. 

B. Kaldeich. cDec 90, 384p ESA-SP-314, ISBN-92- 

9092-098-X 


The 29TH Liege International Astrophysical Collo- 
quium Held in Liege, Belgium, 3-5 Jul. 1990. 


No abstract available. 


145,230 


N91-21987/3/GAR 
(Order as N91-21986/5/GAR, PC ae 


National Air and Space Museum, Washington, DC. 
pene oa ov Observations with the Kuiper Air- 
M. Harwit. cDec 90 4p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 21-24. 


Technical advances which have . provided for in- 


tion 
marized. Ways in which these new capacities have re- 
sulted in new astronomical insight are discussed. 


145,231 


N91-21988/1/GAR 
(Order as N91-21986/5/GAR, PC ie 


National os Administration, 
Greenbelt, M ar ight Center. 
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ASTRONOMY & ASTROPHYSICS 
Astrophysics 


4. Ge ° hi. G. Hauser, C. L. Bennett, N. W. 
Bi ss, and E. S. Cheng. cDec 90, 7B 
In Pa. from Ground-Based to Space-Borne sub-mm 
Astronomy p 25-31. 


The Cosmic Background Explorer, launched 18 Nov. 
1989, has nearly completed its first full mapping of the 
we with all three of its instruments: A Far Infrared Ab- 
solute Spectrometer (FIRAS) covering 0.1 to 10 mm, a 
set of Differential Microwave Radiometers (DMR) op- 
erating at 3.3, 5.7, and 9.6 mm, and a diffuse Infrared 
Background Experiment (DIRBE) spanning 1 to 300 
microns in ten bands. A preliminary map of the sky de- 
rived from DIRBE data is presented. Initial cosmologi- 
cal implications include: a limit on the comptonization 
parameter of 0.001, on the chemical potential parame- 
ter of 0.01, a strong limit on the existence of a hot 
smooth intergalactic medium, and a confirmation that 
the dipole anisotropy has the m expected from 
a Doppler shift of a blackbody. There are no significant 
anisotropies in the microwave sky detected, other than 
from our own galaxy and a cos theta dipole anisotropy 
whose amplitude and direction agree with previous 
data. At shorter wavelengths, the sky spectrum and 
anisotropies are dominated by emission from local 
sources of emission within our Galaxy and Solar 
System. Preliminary comparison of IRAS (Infrared As- 
tronomical Satellite) and DRIBE sky brightnesses 
toward the ecliptic poles shows the IRAS values to be 
significantly higher than found by DRIBE at 100 mi- 
crons. The presence of gain and zero point errors in 
the IRAS total brightness data is suggested. The 

cecraft, instrument designs, and data reduction 
methods are described. 


145,292 
N91-21989/9/GAR 
(Order as N91-21986/5/GAR, PC anne 


Ecole Normale Superieure, Paris (France). 
Early Cobe Results and Superconducting Cosmic 


Strings. 

M. Signore, and N. Sanchez. cDec 90, 4p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 33-36. 


Constraints placed upon Superconducting Cosmic 
Strings (SCS) by emg) results from the Cosmic 
Background Explorer (COBE) are reviewed. The cos- 
mological evolution of SCS is placed under new con- 
straints by millisecond pulsar timing measurements 
from COBE. The following constraints are obtained: 
the comptonization parameter due to SCS less than or 
equal to 0.001; the chemical potential due to SCS is 
less than or equal to 0.0005; the electromagnetic to 
gravitational radiation ratio of SCS is less than or equal 
to 0.023; on the string parameter GMu less than or 
equal to 0.000001 for generic values of string evolution 
parameters, GMu is less than or equal to 10(exp -7) 
when tacking into account numerical simulation re- 
sults. The latests PSR1937 +21 timing measurements 
and the early COBE results converge to the same 
upper limits on Gmu; the limits continue to descend but 
the breaking point is not yet reached. 


145,233 
N91-21990/7/GAR 
(Order as N91-21986/5/GAR, PC aa 
2 
European Space Research and Technology Centre, 


pong (Netherlands). 
FIRST: Far Infrared and Submillimeter Space Tele- 


U. risk. cDec 90, 9p 
In Its from Ground-Based to Space-Borne sub-mm As- 
tronomy p 37-45. Previously Announced as N91- 


The Far Infra-Red and Submillimeter Space Telescope 
(FIRST), an element of the ESA long term science pro- 
gram, is described. It is foreseen as a large diameter 
(4.5 to 8 m) passively cooled telescope, equipped with 
a combination of photometer/camera and.very high 
resolution spectrometers. The spectrometers will uti- 
lize direct detection and heterodyne techniques over 
the band wavelengths of 85 to 600 microns. The pho- 
tometers will consist of bolometers and photoconduc- 
tor array detectors. FIRST is foreseen to be launched 
shortly after the year 2000. 


145,234 
N91-21991/5/GAR 
as N91-21986/5/GAR, PC aa 
2 
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Rome Univ. (Italy). Ist. di Fisica. 

Sub-Millimetric Cosmology: From Ground Based 
to Space Observations. 

P. Debernardis, S. Masi, B. Melchiorri, and F. 
Melchiorri. cDec 90, 10p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 49-58. 


The contribution of submillimetric observational tech- 
niques to cosmology is reviewed. Particular attention is 
devoted to the analysis of optimized experiments at 
ground based telescopes for balloon-borne instru- 
ments and spaceborne observatories. The possible 
space programs developed to follow the Cosmic Back- 
ground Explorer (COBE) mission are reviewed. A 
medium size telescope dedicated to the study of 
Cosmic Background Radiation (CBR) anisotropies at 
angular scales smaller than 5 degrees is called for. 


145,235 


N91-21992/3/GAR 
(Order as N91-21986/5/GAR, PC At) 


University Coll., Cardiff (Wales). 

Microwave Background: Its Smoothness and Fre- 

b gv Distribution as an Astrophysical Product. 
. Hoyle, N. C. Wickramasinghe, and G. Burbidge. 

cDec 90, 5p 

In Esa, from Ground-Based to Space-Borne sub-mm 

Astronomy p 59-63. 


The use of astrophysical sources in providing an un- 
derstanding of the total energy density of the back- 
ground is reviewed. The need of a thermalizing agent 
is stressed. The nearer such an agent comes to estab- 
lishing thermodynamic equilibrium, the smoother the 
background becomes. This is shown to be true despite 
irregularities in the distribution of the thermalizer. The 
ejection of iron whiskers from galaxies and the ways in 
which such whiskers could affect the microwave back- 
ground are discussed. 


145,236 


N91-21993/1/GAR 
(Order as N91-21986/5/GAR, PC ac 
AO 


Akademiya Nauk SSSR, Moscow. Inst. Kosmicheskikh 
Issledovanii. 

Submillimeter Astronomy and Cosmological Tests. 
G. B. Sholomitskii. cDec 90, 5p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 65-69. 


Two observational techniques in submillimeter wave- 
lengths are discussed with the ~ of independent 
omega(sub zero) and omega(sub igg) (intergalactic 
gas) determination. The aim was to show how millime- 
ter and submillimeter wave 1 m class cooled tele- 
scopes such as AELITA can proceed with anisotropy 
Studies to less than or equal to 1 degree angular 
scales, as well as contribute to proving the flatness of 
the universe. 


145,237 


N91-21994/9/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 
A02) 


Hawaii Univ., Honolulu. 

Submillimeter Observations of Extragalactic Ob- 
jects in the Wavelength Range 50 Microns to 1mm. 
D. B. Sanders. cDec 90, 8p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 71-78. 


Ground based and space based observations of galax- 
ies is the 50 micron to 1 mm continuum band are used 
to identify a wide range of objects. Normal and active 
galaxies, radio quiet and radio loud quasars and bla- 
zars are observed. Millimeter and submillimeter wave 
observations of molecular lines, principally from the 
CO molecule show the dominant component of the 
interstellar medium in many galaxies and some qua- 
sars to be molecular H2 rather than atomic H | Gas. 
Submillimeter spectroscopy is sugggested as the dom- 
inant method for probing thie gas content of galaxies. 


145,238 
N91-21995/6/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 


A02) 
Osservatorio Astronomico, Padua (Italy). 


Extragalactic Source Counts, Confusion Limits 
and Contributions to the Background Radiation in 
the sub-mm. 

A. Franceschini, L. Danese, G. Dezotti, P. Mazzei, 
and L. Toffolatti. cDec 90, 6p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 79-84. 


Possible outcomes of surveys for extragalactic 
sources to be carried out by the next generation of 
ground based and satellite borne telescopes in the far 
infrared and sub-mm wavelengths are discussed. The 
confusion limits for several wavebands are computed. 
Surveys at wavelengths greater than 100 microns (i.e., 
beyond the dust emission peak) would allow detection 
of dust radiation from distant and primeval galaxies. 
The evolution of the metal content of galaxies could 
thus be investigated. The role of Cosmic Background 
Explorer (COBE) data in providing important con- 
straints is discussed. 


145,239 
N91-21996/4/GAR 
(Order as N91-21986/5/GAR, PC oi +4 


California Univ., Berkeley. 

C il 158 Micron Line Mapping of Spiral Galaxies. 
G. J. Stacey, N. Geis, R. Genzel, J. M. Jackson, and 
A. Poglitsch. cDec 90, 7p 

Contract NAG2-208 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 85-91. 


To scale maps of the face of spiral galaxies M51, 
M83, and NGC 6946 in the 158 micron (C II) fine struc- 
ture line. The maps are obtained from the Far-infrared 
Imaging Fabry-Perot Interferometer (FIFI) during its 
first series of flights on board the Kuiper Airborne Ob- 
servatory. The (C Il) line emission is ubiquitous and 
easily traced over the mapped regions of each of the 
galaxies. The (C Il) maps are compared with those ob- 
tained with similar sized beams in the CO line. The 
data available from these maps is interpreted. 


145,240 
N91-21997/2/GAR 
(Order as N91-21986/5/GAR, PC a 
Al 


2) 
Institute of Space and Astronautical Science, Sagami- 
hara (Japan). 
Japanese Space Programmes of IR and sub-mm 
Astronomy. 
H. Okuda. cDec 90, 6p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 93-98. 


The history of infrared astronomy in Japan using bal- 
loons and rockets is summarized. Observations of dif- 
fuse emission, galactic radiation and cosmic back- 
ground radiation have to date been the main areas of 
interest in Japanese infrared astronomy. C II line map- 
ping of the galactic plane, a new area of interest, is 
discussed. A satellite borne mission intended to further 
such line mapping research is described. The mission 
is Infra Red Telescope in Space (IRTS) and consists of 
a small cryogenically cooled telescope specifically de- 
signed for observations of diffuse IR and sub-mm radi- 
ation. 


145,241 
N91-21998/0/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 
02 


A 
Akademiya Nauk SSSR, Moscow. Inst. Kosmicheskikh 
Issledovanii. 
RELICT 2 Project: Scientific Program and Struc- 
ture. 
|. Strukov, D. Skulachev, N. Budilovich, Y. Nemlikher, 
and V. Korogod. cDec 90, 6p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 99-104. 


The advantages of satellite-borne experiments over 
ground based and balloon experiments for studying 
large scale anisotropy are reviewed. The objectives of 
the RELICT 2 mission, are described. The mission is 
designed to measure the large scale anisotropy and 
the spectrum of the 2.7 K cosmic background. Prelimi- 
nary results of RELICT 2 complex testing are present- 
ed. At 34 GHz a sensitivity of 3 mK/square root of the 
Hz is received at 77 K. Other radiometer schemes are 
considered. Methods of improving radiometer sensi- 
tives are discussed. 





145,242 
N91-21999/8/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 


A02) 
| er Southern Observatory, Garching (Germany, 


Millimeter Observations of a Complete Sample of 
Galaxies: Implications for Gas Mass and Cold Dust 


ponent. 
P. Andreani, A. Franceschini, and J. Roland. cDec 


In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 105-109. Sponsored by Cnr. 


Results of observations of the continuum flux at 
lambda equal to 1.2 mm of a normal galaxy sample 
selected from the IRAS (infrared Astronomy Satellite) 
point source —a reviewed. Nine galaxies out of 
twelve observed the IRAM 30 m telescope are de- 
tected at better than 3 sigma. The mm fluxes, together 
with IRAS 100 micron data, are consistent with a dust 
temperature of approximately 20 K and a dust opacity 
spectral index of hg anaes cars 2. Masses of dust and 
gas are estimated from these observations following 
various models of interstellar dust emission. 


145,243 
N91-22000/4/GAR 
(Order as N91-21986/5/GAR, PC ia 
02 


Lancaster Univ. (England). Dept. of Physics and As- 
tronomy. 

Importance of Submillimetre Observations of 
Radio Quiet and Radio Loud AGN’s. 

|. Robson, D. Hughes, and W. K. Gear. cDec 90, 5p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 11-115. 


Galaxies such as NGC253 and M82 which radiate 
strongly in the far infrared are studied. They produce a 
typical thermal emission also seen in a wide range of 
galaxies which is considered to be a sign of extensive 
star formation. The use of submillimeter observations 
to differentiate between thermal or nonthermal syn- 
chrotron emission in radio quiet quasars and Seyfert 1 
galaxies is discussed. Radio loud active galaxies such 
as blazars, have non-thermal spectra which become 
optically thin at about 1 mm. Monitoring this emission 
is shown to be a crucial test of the emission mecha- 
nisms of the relativistic jets believed to power blazars. 


145,244 
N91-22001/2/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 
A02) 


Jet Propulsion Lab., Pasadena, CA. 

——— Limits to the Sensitivity of Submilli- 
meter ae 

G. Helou, and C. A. Beichman. cDec 90, 7p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 117-123. 


The two major sources of confusion that limit the sen- 
sitivity of continuum observations at submillimeter 
wavelengths outside the galactic plane are discussed. 
One of the sources is the spatial structure of the ther- 
mal emission from dust in the Milky Way. The crowding 
of extragalactic sources at faint levels is the second 
source of confusion. Estimates of the noise expected 
from these two types of confusion as a function of 
wavelength and beam size on the sky are presented 
and compared to detector and photon noise estimates 
for proposed spaceborne telescopes. 


145,245 
N91-22002/0/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 
A02 


) 
Max-Planck-inst. fuer Physik und Astrophysik, Garch- 
ing (Germany, F.R.) 
Galactic Center at Submillimeter and Far-infrared 
Wavelengths. 
— eport. 
R. Genzel. cDec 90, > 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 127-134. Previously Announced as N91- 
16978. 


Progress in 10 micron and 1 mm observations of the 
central 100 pa of our galaxy and their interpretation is 
discussed. Emphasis is placed on the physical condi- 
— and dynamics in the nucleus derived from spec- 

and broadband observations of interstellar 
on and dust. The observations suggest that sporadic 


mass inflow into the central parsec from systems of 
large, massive molecular clouds dominates the dy- 
namics of the interstellar gas at the Galactic Center. 

low fits most of the velocity measurements but is 
much less acceptable than inflow in the overall physi- 
cal picture now developing. 


145,246 
N91-22003/8/GAR 

(Order as N91-21986/5/GAR, PC A17/MF 

A02 

National Aeronautics and Space Administration, Mot. 
fett Field, CA. Ames Research Center. 
SOFIA: The Stratospheric Observatory for Infrared 
Astronomy. 
R. H. Hil ‘and, and J. A. Davidson. cDec 90, 5p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 135-139. 


SOFIA, an airborne observatory intended to be carried 
aboard a Boeing 747 high performance aircraft, is de- 

The chesresiory is predicted to provide a 
frestotd 8... aperture than that of the Kuiper tele- 
scope. The Boeing aircraft will carry the 2.5 diameter 
telescope and its observers to altitudes of 14,000 and 
above where the atmosphere is very nearly transpar- 
ent at all wavelei s. Various aspects and i 
missions of the SOFIA project, a cooperative venture 
of the U.S. and Germany, are described. 


145,247 
N91-22004/6/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 


A02) 
Institute of Space and Astronautical Science, Sagami- 


hara (Japan). 

po sags (Cll) 158 Micron Emission of os 
brags beige ses y a Balloon-Borne T 

H. Shibai, H. Okuda, T. — H. Matsuhara, _ 

and T. Maihara. cDec 90. $0, 7p 

In Esa, from Ground-Ba: to Space-Borne sub-mm 

Astronomy p 141-147. 


Strong (Cll) emission lines at 158 microns are detected 
along the galactic plane using a balioon borne infrared 
telescope equipped with a liquid helium cooled Fabry- 
Perot spectrometer. The (Cll) intensity distribution is 
quite similar to that of CO12 and also ressembles 
those of FIR and 5 GHz continuum but | is completely 
different from that of HI 21 cm. The diffuse (Cll) emis- 
sion probably comes from the diffuse regions illuminat- 
ed by the general interstellar UV radiation field and 
form as mantles of giant molecular clouds. If most (Cll) 
intensity observed comes from the diffuse C+ regions, 
the mass the C+ regions is estimated to be more than 
410 pct. of that of the molecular gas traced by CO. The 
total energy of the (Cll) line emitted from the inner Ga- 
lactic disk amounts to 2.8 x 10(exp 7) L sub galactic 
mass, or about 0.36 pct. of the total FIR luminosity of 
the same region. 


145,248 
N91-22005/3/GAR 

(Order as N91-21986/5/GAR, PC ery: 4 
ieee Physik und Astrophysik, Garch- 


Maroy L -R.) 
MPE/UCB Far-infrared Imaging Fabry-Perot Inter- 
ferometer (FIFI). 

A. Poglitsch, J. W. Beeman, N. Geis, R. Genzel, and 
M. Haggerty. cDec 90, 4p 

In Esa, from Ground- Based to Space-Borne sub-mm 
Astronomy p 149-152. 


FIFI, an imaging spectrometer with two or three Fabry- 
Perot Interferometers (FP!) in series for airborne astro- 
nomical observations in the far infrared range (lambda 
= 40 to 200 microns) is described. It employs 5 by 5 
arrays of photoconducting detectors and offers spec- 

tral resolutions as small as 2 km/s. Resolution and 
bandwidth can be set over a wide range to match a 
variety of astronomical sources. Cryogenic optics mini- 
mizes thermal background radiation and provides for 
inflight step tunable spatial resolution. At 158 microns 
wavelength the background limited NEP is 3 x 10(exp - 
15) W/Hz at 40 km/s resolution and with two FPI’s; 

with three FPI’s the expected NEP is less than or = 
10(exp -15) W/Hz km/s resolution. The frequency 
shopping mode allows for line detection in extended 
objects. Absolute internal flux calibration ensures ade- 
quate flat fielding of the array elements. 


145,249 
N91-22006/1/GAR 
(Order as N91-21986/5/GAR, PC oe 


145,253 


ASTRONOMY & ASTROPHYSICS 
Astrophysics 


in Esa, from Ground- 
Astronomy p 153. 


eae Giant Branch (AGB) stars 
is analyzed lh analysis of far infrared submilli- 
meter radiation. end of 


AGB phase occurs at the 


the life of an intermediate mass (1 to 8 solar masses 
NS 

stars generate energy in hydrogen and helium 
shetiotn thoateharaneclenp aan 
carbon-o: 


molecules 
and of the continuing radiation of dust are used to pro- 
vide more information on the chemical composition, 
the molecular abundances and the formation of dust 
particles in circumstellar shells. 


145,250 
N91-22007/9/GAR 
(Order as N91-21986/5/GAR, PC = 
) 


—— fuer Radioastronomie, Bonn (Germa- 
ny, F.R.). 
. mm Continuum Emission from Circumstelilar 


nvelopes. 2 
C. M. Walmsley, R. Chini, E. Kreysa, H. Steppe, and 
P. Andre. cDec 90, 3p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 155-157. 


Results of a survey carried out on the 1.3 mm continu- 
um emission, from the circumstellar envelopes of late 
ee Some 26 out of 38 stars are 

tected including several Mira variables and OH-IR 
stars. It is concluded that the emission from the opti- 
cally visible Mira variables and semiregulars is photos- 
pheric in origin. 


145,251 
N91-22008/7/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 
A02 


European Southern Observatory, La Silla (Chile). 
Swedish-Eso Submillimeter T ( 


L. Nyman, and R. S. Booth. cDec 90, 
In Esa, from Ground-Based to ty a sub-mm 
Astronomy p 159-160. 


SEST, a 15 m submillimeter telescope situated on La 
Silla in Chile is described. tetas ae 
eration it has worked sm giana Fo soe fter 
adjustments, the telescope is capable of observations 
up to 500 GHz. An SIS (superconducting tunnel junc- 
tion) receiver working at 350 GHz to be installed 
before the winter of 1991 is described. This receiver 
will allow regular ‘submillimeter observations to be car- 
ried out. Being the first large mm/submillimeter tele- 
scope placed in the Southern Hemisphere, SEST is in 
a unique position to study the Magellanic clouds. 


145,252 
N91-22009/5/GAR 
(Order as N91-21986/5/GAR, PC — 
2) 
Harvard-Smithsonian Center for Astrophysics, Cam- 
i MA. 


: . 4p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 161-164. 


A submillimeter wavelength interferometer array built 
a the Smith Astr | Observatory is described. 

The telescope is to be located at a high mountain site 
and will operate in the major windows 
from 200 to 900 GHz. The array is to consist of six 
antennas, each 6 m in diameter. All antennas are to be 
movable over a Y shaped track with maximum base- 
lines of several hundred meters. The facility is de- 
signed to operate simultaneously at two different fre- 
quencies, and is equipped with a versatile digital spec- 
trometer permitting measurements of many different 
lines at once. 


145,253 
N91-22010/3/GAR 
(Order as N91-21986/5/GAR, PC aD 
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Max-Planck-inst. fuer Physik und Astrophysik, Garch- 
Germany, F.R. 


in 
ee Re ee 


145,254 
N91-22011/1/GAR 
(Order as N91-21986/5/GAR, PC Av 


Ecole Normale Superieure, Paris (France). 
Molecular Clouds: 


(Order as N91-21986/5/GAR, PC A17/MF 
A02) 


Lab., Pasadena, CA. 
Astronomy and Low Mass Star For- 


mation. 
C. A. Beichman. cDec 90, 9p 
In Esa, from G to Space-Borne sub-mm 


N91-22013/7/GAR 
(Order as N91-21986/5/GAR, PC AN7/MF 


) 
Tei fuer Radioastronomie, Bonn (Germa- 
= 
Soe of Highly Excited CO Transitions in 


ow. W. Siieiniti H. P. Roeser, J. Schmid-Burgk, and 
R. U. Titz. cCDec 90 

In Esa, from Ground-Based to Space-Borne sub-mm 
re RM p 189-191. 


CO observations performed from aboard the 
RAO WKulpes Airborne Observatory) in Sep. 1988 and 
Feb./Mar. 1989 are reported. The first high resolution 
detections of CO (J = 9 to 8) at 289 microns, CO (J = 
11-10) at 237 microns, CO (J = 12-11) at 217 microns 
and CO (J = thee. at 186 microns were made and 
fre OMC'T ( Orion Molecular Cloud 1) was studied over 
aapud aiete omen thtids. tao hereiemiedion 
the high J transitions roughly follows the distribution as 
it is known from CO (J = 7-6) observations. The most 
prominent is BN-KL. However, total fluxes of 
more than 100 K.km/sec are found up to three arcmin 
distance in CO (J = 14-13). The lines show widths of 4 
peda a the molecular ridge. Narrow lines 
with widths of 2 to 3 km/sec were found in positions 
north east of BN-KL and the ionization bar. 
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145,257 
N91-22014/5/GAR 

(Order as N91-21986/5/GAR, PC ae 
Max-Planck-inst. fuer Radioastronomie, Bonn (Germa- 


, F.R.). 
Highly Colimated Bipolar Outflow in the Core of 


Submillimeter E: 
J. Schmid-Burgk, H. P. Roeser, G. W. Schwaab, and 
R. U. Titz. cDec 90, 3; 44 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 193-195. 


A CO 7-6 survey of Orion Molecular Cloud (OMC)-1 

reveals line wings, indicative of molecular outflow, at a 

ximately two degrees south of the pla- 

teau/hot core source. A large bipolar flow system was 

pwn that displays the possibility that the | of blue- 

ied velocities protrude into the core of the H Il 

an M42. Such a configuration permits studies of 

photodissociative interactions that develop and in- 

crease as the molecular jet approaches the ionized 

ion. Lop beam observations of the outflow region 

i hig her transitions indicate the existence of line 
wings that might be the result of such interactions. 


145,258 
N91-22017/8/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 


A02) 
Jet Propulsion Lab., Pasadena, CA. 
Dev of ts for Submillimeter 

Radiometers at JPL. 
. D. Hunt, H. G. Leduc, W. R. 
il. cDec 90, 4p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 211-214. 


Components for the key elements of submillimeter 
wave heterodyne receivers are described. The devices 
and components are inherently space qualifiable 
having low and mass needs and exhibiting ro- 
bustness. Nb and NbN superconductor insulator su- 
perconductor (SIS) tunnel junctions are selected for 
the nonlinear mixing element because of their robust- 
ness. NbN exhibits a large superconducting bandgap, 
allowing operation in excess of 1500 GHz. Both wave- 
guide mounts, for the lower frequencies and planar an- 
tenna mixer mounts for the higher frequency range, 
are used. Quasi-optical components are used for fre- 
quency multiplexing and combining. 


145,259 
N91-22018/6/GAR 
(Order as N91-21986/5/GAR, PC — 
2) 
Bell Labs., Holmdel, NJ. 
LDR: A Submillimeter Great Observatory. 
R. Wilson. cDec 90, v 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 215-219. 


The Large Deployable Reflector (LDR), a high Earth 
orbit free flying 10 to 20 m diameter deployable tele- 
scope, is described. The LDR is intended for use 
throughout the submillimeter band, using imaging re- 
ceivers with unprecedented sensitivity and angular 
resolution. Its mission is to produce pictures of line 
emission regions in the solar neighborhood, in nearby 
galaxies and in objects at the edge of the known 
galaxy distribution. It is predicted to be an ideal instru- 
ment for exploring the first galaxies and protogalaxies 
as the submillimeter cooling lines should light up as 
soon as metals form. 


145,260 
N91-22019/4/GAR 
(Order as N91-21986/5/GAR, PC ADD 


California Inst. of Tech., Pasadena. 

Submillimeter Mission for the 1990S: SMMM. 

T. G. Phillips. cDec 90, 8p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 221-228. 


The detailed design and science rationale for the Ex- 
plorer or submillimeter moderate mission (SMMM) is 
presented. Equipped with a 4 m class telescope, the 
SMMM mission follows the Explorer submillimeter 
wave astronomy satellite (SWAS) mission, equipped 
with a 55 cm diameter telescope, and precedes the 
ae Deployable Reflector (LDR) mission with a 210 

. The submillimeter spectroscopy and far 
Saaped continuum studies of all these missions are 


carried out using ambient temperature telescopes. The 
instrumentation of SMMM is cooled to liquid helium 
temperatures and includes a high resolution spectrom- 
eter using superconductor insulator superconductor 
SIS) receivers 77 the 300 to 600 micrometer band. A 

‘abry-Perot spectrometer with an array of bolometer 
detectors is used for the 100 to 300 micrometer band 
and an array of bolometers is used for continuum stud- 
ies in the 100 to 800 micrometer band. 


145,261 
N91-22020/2/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 


A02) 
Observatoire de Paris-Meudon (France). 
PRONAOS. 


P. Encrenaz. cDec 90, 2p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 229-230. 


Th PRONAOS (French acronym for national project for 
submillimeter observation) mission is described. The 
mission involves a 2 m class telescope flown ona 

dola under a 900,000 cubic meter balloon from 

and Spain for a 22 to 26 hour flight. The segmented 
mirrors of the telescope can be adjusted in flight by 18 
actuators permitting corrections due to temperature 
changes during the balloon flight. The receiver con- 
sists of 4 bolometers cooled to 0.3 K designed to ob- 
serve dust emissivity properties in our galaxy and 
measure the Sunyaev-Seldovich effect. 


145,262 
N91-22021/0/GAR 
(Order as N91-21986/5/GAR, PC —_ 


2) 
pone Univ. of Manchester (England). Dept. of Math- 
interstetler Chemistry and Submillimetre Astrono- 


my. 
T. J. Millar. cDec 90, 6p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 233-238. 


Astronomical models of diverse astronomical regions 
= es Star forming clouds, photodissociation 
4 ye winds and shocked gas are con- 
he oxygen budget in interstellar clouds and 
metal Y yonde formation are studied. The chemistries 
of particular elements in interstellar regions are com- 
mented upon. Astronomical models particularly rele- 
vant to present and future submillimeter observations 
are given particular attention. The need to better un- 
derstand surface chemistry in determining molecular 
synthesis in certain regions is stressed. 


145,263 
N91-22022/8/GAR 

(Order as N91-21986/5/GAR, PC a+ 
European Space Research and Technology Centre, 
Noordwijk (Netherlands). 
First Detection of C3H2 at sub-mm Wavelengths. 
A. Heske, M. Jourdaindemuizon, and L. B. 
Dhendecourt. cDec 90, 3p 
In Its from Ground-Based to Space-Borne sub-mm As- 
tronomy p 239-241. 


Study of C3H2 emission towards sub mm transitions is 
described. C3H2 emission is sought for in a small 
number of objects selected for their strong three 
micron emission features. The emission values ob- 
tained are used to check the calculated transition fre- 
— in astronomical objects. First detection of 

3H2 at sub mm wavelengths towards the compact 
planetary nebula IRAS 21282 + 5050 is reported. The 
emission profile indicates that the CH line, similar the 
CO line, originates in the expanding circumstellar en- 
velope. 


145,264 
N91-22023/6/GAR 
(Order as N91-21986/5/GAR, PC Ts 


2) 
Harvard-Smithsonian Center for Astrophysics, Cam- 


ie, MA. 
Submillimeter Water Masers at 321 and 325 GHz. 
K. M. Menten, G. J. Meinick, and T. G. Phillips. cDec 


90, 5p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 243-247. 


Astronomical observations of the (10 sub 29) to (9 sub 
36) and (5 sub 15) to (4 sub 22) transitions of water 





vapor at frequencies near 321 and 325 GHz respec- 
tively are reported. Using the Caltech Submillimeter 
Observatory the (10 sub 29) to (9 sub 36) line is detect- 
ed toward six star forming regions and eleven late type 
stars. The (5 sub 15) to (4 sub 22) line is detected 
toward four star forming rege. In all cases, most 
likely — be seh is cog % —— some sources 
a complicated spectrum velocity emission 
features is observed in the 325 Ghz transition. Emis- 
sion in the high excitation 321 GHz line is mostly found 
at velocities near the systematic velocities of the re- 
gions studied. 


145,265 
N91-22024/4/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 
A02) 


California Univ., Berkeley. 
Excitation of Submillimeter Water Masers (Ab- 
stract On 


D. A. Neufeld, and G. J. Melnick. cDec 90, 1p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 249. 


The excitation of maser emission in submillimeter tran- 
sitions of interstellar and circumstellar water is consid- 
ered. Using an escape probability method, the equilib- 
rium populations in 349 rotational states of both ortho- 
and para-water under varying conditions of gas tem- 
perature, density, water abundance, and radiation field 
are determined. The results show that under suitable 
conditions, collisional excitation of warm (1000 K) 
interstellar gas may result in significant maser action in 
a total of 22 centimeter, millimeter, and submillimeter 
transitions of H2O. 


145,266 
N91-22025/1/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 
A02 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Submillimeter Wave Astronomy Satellite. 

G. J. Melnick, A. Dalgarno, N. R. Erickson, G. G. 
Fazio, and P. F. Goldsmith. cDec 90, 
In Esa, from Ground-Based to Space- 
Astronomy p 251-256. 


The Submillimeter Wave Astronomy Satellite (SWAS) 
selected for flight as part of the Small Explorer Pro- 
gram is described. SWAS consists of a 55 by 71 cm 
near optical quality off axis primary mirror, two heteoro- 
dyne radiometers with Schottky barrier diode mixers, 
and a single broadband (1.4 GHz) Acousto Optical 
Spectrometer (AOS). SWAS primary objective is to 
conduct a high spectral resolution survey of galactic 
molecular clouds in low lying transitions of water, mo- 
lecular oxygen, atomic carbon and isotopic carbon 
monoxide. These species are crucial in gaining a 
better understanding of the chemistry and cooling of 
dense molecular clouds. 


ie sub-mm 


145,267 
N91-22026/9/GAR 
(Order as N91-21986/5/GAR, PC — 
02) 


Stichting Ruimteonderzoek Nederland, Groningen. 
Lab. voor Ruimteonderzoek. 

FIR and sub-mm Direct Detection Spectrometers 
for Spaceborne Astronomy. 

J. J. Wijnbergen, and T. Depend cDec 90, 5p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 259-263. 


Candidate spaceborne sub-mm instrumentation pro- 
posed for space projects with large passively cooled 
telescopes are reviewed. a instruments and 
Fourier transform spectroscopy (FTS) spectrometers 
are discussed. Particular attention is given to imaging 
Fabry-Perot spectrometers. The special needs of the 
Large Deployable Reflector (LDR) and for the Far In- 
fraRed Space Telescope (FIRST) missions in this area 
are outlined. Possible Fabry-Perot spectrometer 
setups are diagrammed and outlined. The use of 
spherical and multiplex Fabry-Perot spectrometers is 
discussed. 


145,268 
N91-22027/7/GAR 
(Order as N91-21986/5/GAR, PC Ae 


Max-Planck-inst. fuer Radioastronomie, Bonn (Germa- 
ny, F.R.). 


Sub-mm Direct Photometry with Large Tele- 


E. revels cDec 90, 


In Esa, from Ground- 
Astronomy p 265-270. 


Bolometer systems used on large sub mm telescopes 
for carrying out sensitive continuum measurements 

are described. The MPIFR bolometer system on the 
IRAM 30 m MRT and the SEST (Swedish-ESO Submil- 
limetre Telescope) telescope is given special atten- 
tion. The characteristics of the bolometer are present- 
ed as that of representative example. Special observa- 
tion procedures igned to account for variations in 
the limit surface of large telescopes due to gravity, 
temperature and wind are summarized. Performance 
a and plans for future instrumentation are out- 
t) 5 


to Space-Borne sub-mm 


145,269 
N91-22028/5/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 
A02 


) 
Centre National de la Recherche Scientifique, Orsay 
(France). 
Submillimeter Observations of Interstellar Dust. 
J. Puget, and F. Boulanger. cDec 90, 4 
In Esa, from Ground-Based to Space-' 
Astronomy p 271-274. 


Ways of using thermal dust emission as a measure of 
the dust mass along the line of sight are outlined. 
Measurements at long wavelengths, well beyond the 
peak of the emission, in the Rayleigh-Jeans part of the 
spectrum are recommended in order to drive a gas 
column density based on the gas to dust ratio. At these 
wavelengths, the measured intensity is proportional to 
the dust temperature and the optical depth. The optical 
depth is proportional to the total amount of material. 
The optical depth depends on the optical properties of 
the dust at these long wavelengths but not on the grain 
size distribution. 


re sub-mm 


145,270 
N91-22029/3/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 


A02) 
Leiden Rijksuniversiteit (Netherlands). 
0 Deg (63 Micron) Line Emission from Galactic 
High Latitude Cirrus Clouds. 
R. Stark. cDec 90, 4p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 275-278. 


The IRAS 60 and 100 micrometer flux from cirrus 
clouds is commonly explained by dust continuum 
emission. This explanation is criticized as it requires 
unexpectedly high dust temperatures in some cases. It 
is argued that the contribution of fine stucture emission 
of neutral oxygen (63 microns), can be significant in 
the IRAS (infrared Astronomy Satellite) 60 micron 
band. The neutral oxygen line emission together with 
the dust continuum emission offers a plausible expla- 
nation of the observed flux ratio as well as of its varia- 
tion across individual clouds. 


145,271 
N91-22030/1/GAR 
(Order as N91-21986/5/GAR, PC A1 Mon) 


eR fuer Radioastronomie, Bonn (Germa- 
ny, F. 

Search for Protostars in High Mass Star Forming 
Regions. 

T. L. Wilson. cDec 90, 7; 

In Esa, from Ground- Based to Space-Borne sub-mm 
Astronomy p 279-285. 


An identification method and search pernery for find- 
ing the locations of protostars is presented. No protos- 
tars fitting the strict definition of a protostar have been 
found. The definition reads as follows: ‘an isolated 
interstellar cloud undergoing inexorable gravitational 
contraction to form a single star’. It is suggested that 
not all stars are formed coevally and that protostars 
should occur in regions where massive stars have al- 
ready formed. The general sites where protostars are 
located should thus be known 


145,272 
N91-22031/9/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 


A02) 
Cambridge Univ. (England). 


145,276 


ASTRONOMY & ASTROPHYSICS 
Astrophysics 


James Clerk Maxwell Telescope (Abstract Only). 
Status Ri 

R. Hills. 90, 1p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 289. 


tang percep fg. gyre my pe 
scope after its third of opera’ is pre- 
sented. The site on Mauna eee 

above 


145,273 
N91-22032/7/GAR 
(Order as N91-21986/5/GAR, PC ae 


California Inst. of Tech., Pasadena. 
Submillimeter Observatory 


Only). 

IY 4 Phillips. cDec 90, 1p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 291. 


The Caltech Submillimeter Observatory (CSO), which 
preeemon - Fateh edb forme ein = gran 368, is 

of the Lei 10.4 m diameter 
permet located on phd, Kea (Hawaii) at an aliti- 
tude of 4,100 m, the telescope is designed to achieve 
diffraction limited operation at 3220 micrometers. Con- 
tinued adjustments to the surface are expected to in- 
crease surface accuracy from 27 to 17 microns (rms). 


(Abstract 


145,274 
N91-22033/5/GAR 
(Order as N91-21986/5/GAR, PC — 


ee fuer Radioastronomie, Bonn (Germa- 
ny, F.R.). 


web y ' (SMT). 

J. W. M. Baars, and R. M. Martin. cDec 90, 5p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 293-297. 


The Submillimeter Telescope (SMT) dedicated to ob- 
servations in the shortest wa’ submillimeter 
windows (350 to 450 microns) is described. An overall 
reflector accuracy of 15 microns is achieved under 
operational conditions through the use of carbon fiber 
reinforced plastic in critical sections of the structure. 
This minimizes thermal effects under varying environ- 
mental loads. The 140 m diameter reflector is predict- 
ed to have a resolution of 10 arcseconds requiring a 
comand and tracking accuracy of better than 1 arcse- 
cond. 


145,275 
N91-22034/3/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 
A02) 


Cologne Univ. (Germany, F.R.). 
New Cologne Acoust Spectrometer 


V. ne R. Schieder, and G. Winnewisser. cDec 90, 
7 


p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 299-305. 


The state of the art of the bes Acousto Optical 
AOS) development for radio 


Spectrometer ( 

cal purposes is presented. A sum 
features of AOS in general is given. 
are presented, a broadband spaceborne 
Submillimeter Wave Astronomy Satellite (SWAS) and 
an AOS with variable resolution for the Kosma 3 m ra- 
diotelescope to be placed on the Gornergrat in Swit- 
zerland. 


of thei 


145,276 
N91-22035/0/GAR 
(Order as N91-21986/5/GAR, PC a 


Bell Labs., Holmdel, NJ. 
Submillimeter Astronomy from the Antarctic Pla- 


teau. 

A. A. Stark: cDec 90, 3p 

In Esa, from Ground.Based to Space-Borne sub-mm 
Astronomy p 307-309. 


September 1,1991 25 





ASTRONOMY & ASTROPHYSICS 
Astrophysics 


The Antarctic Submillimeter Telescope and Remote 
Observatory (AST/RO), a 1.7 m offset telescope for 
heterodyne spectroscopy scheduled for installation at 
the South Pole in 1992, is described. It is designed to 
be a proof of concept for a permanent Antarctic sub- 
millimeter observatory. In the future, a 15 m class tele- 
scope on the Antarctic Plateau at an altitude of 4200 m 
could be used to observe protogalaxies and protos- 
tars. Possibilities of international cooperation in this 
project are outtined. 


145,277 
N91-22036/8/GAR 

(Order as N91-21986/5/GAR, PC war 4 

02) 

Rome Univ. (Italy). Ist. di Fisica. 
OASI Observatory in Antarctica. 
P. Calisse, G. Dalloglio, M. T. Dibari, A. lacoangeli, 
and L. Martinis. cDec 90, 2p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 311-312. Sponsored by Programma Na- 
zionale di Ricerche in Antartide, and Cnr. 


OASI (Italian acronym for Antarctic submillimeter infra- 
red observatory), the first large (2.6 m diameter) infra- 
red and sub mm telescope ever mounted in Antarctica 
is described. The telescope is devoted to the study of 
Cosmic Background Radiation (CBR) anisotropy at a 
very small angular scale (from a few arcmin to 1 
degree). OASI is equipped with a 1.5 m diameter wob- 
bling off axis paraboloid, the main purpose of which is 
to study the intermediate scale CBR anisotropy. Pre- 
liminary results on CBR anisotropy measurements and 
on ~ detection of diffuse mm dust emission are dis- 
cussed. 


145,278 
N91-22037/6/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 
re 


02) 
Observatoire de Paris-Meudon (France). 
Submillimetre Observations of Solar-System Ob- 


ects. 

le Encrenaz, and J. Crovisier. cDec 90, 8p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 313-320. 


The use of submillimeter spectroscopy as a tool for 
studying solar system objects in their gaseous phase is 
outlined. The strong rotational molecular lines found in 
this spectral range make it a particularly useful 
method. For planets and for Titan, trace components 
can be detected and in some cases the thermal profile 
and/or vertical distribution of molecular atmospheric 
compounds can be inferred. In the case of comets, 
minor parent molecules can be searched for with a 
better sensitivity than at lower frequencies. 


145,279 
N91-22038/4/GAR 

(Order as N91-21986/5/GAR, PC ow 
Centre National d’Etudes Toulouse 
(France). 
Active Telescope for the sub-Millimetre PRONAOS 
Balioon-Borne Project. 
F. Buisson, and M. Duran. cDec 90, 6p 
In Esa, from Ground-Based to Space-Borne. sub-mm 
Astronomy p 323-328. 


A telescope developed in the Frame of the PRONAOS 
(French acronym for national project for submillimeter 
observation) balloon-borne submillimeter project is de- 
scribed. The telescope is designed to provide maxi- 
mum image stability and quality with as reduced a 
mass as possible. This has led to extensive use of 
composite materials and to the development of a semi 
active primary mirror made up of six segments. The 
position of each segment is permanently controlled by 
a computerized servoloop. First measurements show 
a global wave front error of 25 microns rms. 


Spatiales, 


145,280 
N91-22039/2/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 
A02 


) 
Toulouse-3 Univ. (France). Centre d’Etude Spatiale 
des Rayonnements. 
image Quality of the PRONAOS Telescope. 
H. Safa. cDec 90, 6p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 329-334. 


The effects of different _— quality errors with 
PRONAOS (French acronym for national project for 
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submillimeter observational) telescope are assessed 
using a specially developed code PRONAOS is a clas- 
sical Cassegrain telescope with a 2 m diameter seg- 
mented primary mirror and a focal length of 20 m. The 
image quality errors assessed are due to ment 
figure errors (fabrication errors), segment positioning 
errors and telescope alignment errors. In the far sub- 
millimeter range the telescope is diffraction limited. 
Computed simulations therefore give the wavefront 
error rms, the intensity distribution in the local plane, 
and the encircled energy. 


145,281 
N91-22040/0/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 
A02) 


Rome Univ. (Italy). Ist. di Fisica. 

Millimeter and Submillimeter Balloon Telescope 
for Measurements of Diffuse Radiation. 

P. Debernardis, L. Amicone, P. Calisse, A. Deluca, 
and M. Depetris. cDec 90, 6p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 335-340. Sponsored by Italian Space 
Agency. 

Results of measurements of diffuse radiation anisotro- 
py at wavelengths between 0.4 and 2 mm are reported 
on. The data was collected during the ARGO 1989 ex- 
periment. Sky emission, correlated with the 100 micron 
IRAS (infrared Astronomy Satellite) map is detected 
and used for calibration. An upper limit to the anisotro- 
py of the cosmic background radiation is estimated at 
9/cm from the residual intensity fluctuations. Delta T/ 
T values ranging between 0.00022 and 0.0007 for an- 
gular scales between 5 and 500 minutes and Gaussian 
temperature fluctuations are found. 


145,282 
N91-22041/8/GAR 

(Order as N91-21986/5/GAR, PC — 

02) 

Rome Univ. (Ntaly). Ist. di Fisica. 
TIR Project: A Balloon Telescope for the Measure- 
ment of CBR Anisotropies. 
F. Meichiorri, A. Boscareli, G. Cardoni, P. 
Debernardis, and A. Deninno. cDec 90, 4p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 341-344. 


The 2.6 m TIR telescope designed to be carried at bal- 
loon altitude and to perform far infrared and millimetric 
observations is described. The telescope is optimized 
to search for Cosmic Background Radiation (CBR) ani- 
sotropies and faint diffuse mm and FIR sources. Scien- 
tific problems involved with this system and technical 
solutions to such problems are illustrated. Flight expe- 
rience with a small (1.2 m) prototype (the ARGO 1989 
telescope) is described. 


145,283 
N91-22042/6/GAR 

(Order as N91-21986/5/GAR, PC on 
Rome Univ. (Italy). Ist. di Fisica. 
= Throughput, Multiband Photometer for the 
TIR Project. 
Progress Report. 
P. Debernardis, M. Depetris, M. Gervasi, S. Masi, 
and M. Cardoni. cDec 90, 4p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 345-348. 


The main characteristics and technical solutions used 
in the development of a high throughput mm and sub 
mm four band photometer are outlined. The photome- 
ter is designed for astronomical observations with the 
ARGO and TIR balloon telescopes of the Italian Space 
Agency. The cryogenic components of the photometer 
are discussed and shown in diagrammatic form. Spec- 
tra of cosmic background radiation anisotropies are 
shown. Typical anisotropic emission of interstellar dust 
and synchrotron radiation is shown. 


145,284 
N91-22043/4/GAR 
(Order as N91-21986/5/GAR, PC AIT/ME 
2 


Chalmers Univ. of Technology, Goeteborg (Sweden). 
Onsala Space Observatory. 

Flexible Hybrid Spectrometer for Balloon Borne 
and Ground Based (Sub)Millimeter Wavelength As- 
tronomy. 

A. Emrich. cDec 90, 4p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 349-352. Previously Announced in laa as 


A91-16296. Sponsored by Knut and Allice Wallenberg 
Foundation; Swedish Natural Science Research Coun- 
cil; and Wilhelm and Martina Lundgrens Foundation. 


A flexible spectrometer architecture consisting of 
standard units that can be configured to meet different 
requirements is described. Future designs for larger 
systems and satellite applications are outlined. The 
spectrometer is a hybrid of an analog filter and digital 
autocorrelator design. Two applications for the spec- 
trometer are presented. A balloon borne submillimeter 
radio astronomy spectrometer using a compact low 
power design is described. A millimeter a" spec- 
trometer with a much more powerful and flexible 
system is also described. 


145,285 
N91-22044/2/GAR 
(Order as N91-21986/5/GAR, PC a 


Royal Observatory, Edinburgh (Scotland). 
SCUBA: A Submillimetre Camera. 

W. K. Gear, and C. R. Cunningham. cDec 90, 6p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 353-358. 


The Submillimeter Common User Bolometer Array in- 
strument (SCUBA) built at the Royal Observatory Edin- 
burgh for the James Clerk Maxwell Telescope (JCMT) 
is described. The instrument contains two arrays of in- 
dividual conical feed horns hexagonally packed with 
single mode waveguide feeding bolometers at 0.1 K 
cooled by a dilution refrigerator. SCUBA is predicted to 
allow for significant advances in the study of the solar 
system as well as in stellar, galactic and extragalatic 
cosmology. 


145,286 
N91-22045/9/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 
A02) 


London Univ. (England). Dept. of Physics. 
Performance Tests on Ge:Ga and Ge:Be Detectors 
for the ISO Long Wavelength Spectrometer. 

M. Griffin, P. Ade, S. Church, A. Murray, and M. 
Overhamm. cDec 90, 6p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 359-364. 


The configuration of the detectors in the Long Wave- 
length Spectrometer (LWS) flown on the Infrared 
Space Observatory (ISO) satellite is described. The re- 
sults of sensitivity and spectral response measure- 
ments on prototype detectors and filters are outlined. 
Spectral response profiles are presented for various 
stressed and unstressed detectors. Dark current 
versus 1/T response for three detectors is shown in 
graphic form. The signal flow diagram for detector 
tests is presented. 


145,287 
N91-22048/3/GAR 
(Order as N91-21986/5/GAR, PC - on) 
2 


Royal Observatory, Edinburgh (Scotland). 
Radiatively-Cooled Telescopes for Infrared Space 
Astronomy. 

T. J. Lee, T. G. Hawarden, H. A. Thronson, C. M. 
Mountain, and J. K. Davies. cDec 90, 5; 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 375-379. 


A class of Passively cooled Orbiting Infrared Observa- 
tory Telescopes (POIROT) studied for both in-orbit and 
lunar use is described. These longlived large aperture 
facilities use a mixture of radiative and mechanical 
cooling of optics and detectors. The telescope optics 
equilibrate at between 30 and 70 K. Although POIR- 
OTs are much warmer than cryogenic telescopes, radi- 
ation from the telescope is less than that from the as- 
tronomical background at wavelengths shortward of 
20 to 40 microns. 


145,288 
N91-22049/1/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 
A02) 


Jet Propulsion Lab., Pasadena, CA. 

Telescope Technology for Space-Borne Submilli- 
meter Astronomy. 

D. H. Lehman, and G. Helou. cDec 90, 6p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 381-386. 





The Precision Segmented Reflector (PSR) project 
which is developing telescope technology needed for 
future spaceborne submillimeter astronomy missions 
is described. Four major technical areas are under de- 
velopment. ht composite mirrors and associ- 
ated materials, precision structures and segmented re- 
flector figure sensing and control are discussed. The 
objectives of the PSR project, * (rac and project 
technology status, are reported. 


145,289 
N91-22050/9/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 


A02 
Stockholm Observatory (Sweden). ’ 
MOSES: A Proposed Swedish Submillimeter Satel- 
ptt ma Astronomical and Atmospheric 


ations. 
L. Nordh, J. Askne, R. S. Booth, A. Emrich, and U. 
Frisk. cDec 90, 3p 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 387-389. 


A Swedish satellite for combined astronomical and at- 
mospheric submillimeter observations is described. 
The molecules in the Outer Space and in the Earth’s 
Stratosphere (MOSES) project is intended for presen- 
tation for project approval at the end of 1991. The main 
astronomical objective of MOSES is to perform de- 
tailed studies of the chemistry and physics in a few 
selected sources by observing lines from key species 
and by spectral scans of limited spectral regions. Data 
from the satellite is to be combined with data from 

round based sub mm telescopes such as SEST 
& Swedish ESO Submillimeter Telescope). 


145,290 
N91-22051/7/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 
A02) 


Tokyo Univ. (Japan). 
University of Tokyo- 

ry Submillimeter Survey Te 
S. Sakamoto, T. ioogaee. M. Hayashi, T. Handa, 
and K. Sunada. cDec 90, 5p 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 391-395. 


A 60 cm submillimeter telescope optimized for survey 
operations is described. The main task of this tele- 
scope is to survey the Galactic plane in CO (J = 2-1) 
emission with the same angular resolution as the CfA 
CO (J = 1-0) survey. Direct comparison of each set of 
data allows information on the large scale temperature 
structure of the Galaxy to be derived. Copies of the 
telescope planned for operation at — frequencies, 
Cl (490 GHz) or CO (J = 3-2) (345 GHz) are described. 


ama Radio Observato- 


145,291 
N91-22052/5/GAR 
(Order as N91-21986/5/GAR, PC ye 
2) 


Hawaii Univ., Honolulu. 

Submillimetre Photometry of Comets. 

D. Jewitt, and J. Luu. cDec 90, 3p 

In Esa, from Ground-Based to rn sub-mm 
Astronomy p 397-399. 


Initial submillimeter continuum photometry of comets 
and the resulting implications for large particles in 
comets are discussed. Measurements carried out 
during the Giotto and Vega Halley comet encounters 
are discussed. Two conclusions are made about com- 
etary grains. One is that the rate of supply of mass to 
meteor streams and the zodiacal cloud may be signifi- 
cantly larger than previously known. The second con- 
clusion is that there is independent evidence for large 
= both in the stellar disks and in the comets 
thought to have been formed within these disks. 


145,292 
N91-22054/1/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos — 
NGC3309: An S-Shaped Radio Galaxy in a Nearby 
Cluster. 


C. Kotanyi. Sep 90, 7p INPE-5143-PRE/1631 


A very large array (VLA) map at 1.4 GHz is presented 
of N@C3S09, one of a pair of giant elliptical galaxies 
dominating the center of the Hydra cluster (Abell 
1060). The galaxy shows an S-shaped radio source 
similar to Mas i in Virgo and NGC708 in Abell 262. The 
small size and low luminosity of these radio sources 


could be due to a recent tidal interaction responsible 
for their S-shape. 


145,293 
N91-22056/6/GAR PC AQ3/MF AO1 
California Univ., Los Angeles. Inst. of Geophysics and 
Hho gc Physics. 

So ga for the Pioneer-Venus Electric Field 


Report 38 . 1990 - 25 Mar. 1991. 
1991, 21p NAS 1.26:188099, NASA-CR-188099 


Contract NAG2-485 


Research on plasma waves observed in the ion fore- 
shock at Venus and on the impulsive bursts observed 
in the nightside ionosphere was performed. Some re- 
sults from the ion foreshock, wave polarization, and 
the dependence on magnetic field orientation studies 
are described. An analysis of data acquired using 4096 
BPS data is also presented. 


145,294 
Seorga et 4/GAR PC A04/MF A01 


Semanua Status Report one < Ey 1 Nov. 1990 - 30 
pr. . 

P. G. Steffes. 1991, 57p NAS 1.26:188096, NASA- 
CR-188096 

Contract NAGW-533 


Laboratory measurements of microwave and millime- 
ter wave properties of the simulated atmosphere of the 
outer planets and their satellites has continued. One of 
the focuses is on the development of a radiative trans- 
fer model of the Jovian atmosphere at wavelengths 
from 1 mm to 10 cm. This modeling effort led to labora- 
tory measurements of the millimeter wave opacity of 
a sulfide (H2S) under simulated Jovian condi- 
tions. Descriptions of the modeling effort, the Labora- 
tory experiment, and the observations are presented. 
Correlative studies of measurements Pioneer- 
Venus radio occultation measurements with lo! 
wavelength emission measurements have pr 

new ways for characterizing temporal and spatial vari- 
ations in the abundance of both gases H2SO4 and 
SO2, and for modeling their roles in the subcloud at- 
mosphere. Laboratory measurements were conducted 
on 1.35 cm (and 13 cm) opacity of gaseous SO2 and 
absorptivity of gaseous SO2 at the 3.2 mm wavelength 
under simulated Venus conditions. Laboratory meas- 
urements were completed on millimeter wave dielec- 
tric properties of liquid H2SO4, in order to model the 
effects of the opacity of the clouds of Venus onto milli- 
meter wave emission spectrum. 
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N91-22060/8/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

= Analysis of Annual Sunspot Series: An 


pdate. 
R. P. Kane, and N. B. Trivedi. Dec 90, 28p INPE- 
5207-PRE/1669 
Contract FINEP-537/CT 


Maximum entropy spectral analysis (MESA) of annual 
sunspot series for 1700-1987 (288 points) indicated 
the most prominent peak at T = 10.91 years, followed 
by T = 10.62, 10.00, and 103 years of comparable 
amplitudes and twelve others of smaller amplitudes, all 
significant at a 3 sigma a priori level. MacDonald 
(1989) has suggested that the method of spectral 
analysis should depend upon the choice of the model 
chosen. However, the results compare well with his re- 
sults from a periodogram study, indicating that the 
choice of the model, generally difficult in geophysical 
problems, is not vital. Since amplitude estimates in 
MESA are unreliable, the prescription is to use MESA 
only for detecting possible periodicities and then, esti- 
mate amplitudes and phases by a separate multiple 
regression analysis. 


145,296 
N91-22064/0/GAR PC A01/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Unusual Case of Meter Wave Type-3 Bursts Lead- 
ing Millimeter-Wave Bursts. 
R. H. Trevisan, H. S. Sawant, P. Ziobec, and M. 
Messerotti. Sep 90, 4p INPE-5140-PRE/1628 


Observations of meter gamma ray (408, 327, 237 
MHz) type-ill bursts were compared with millimeter 
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wave (22 GHz) bursts obtained 
high (less than 100 m) absolute ti 


PC A08/MF A01 
Boulder, CO 


Number 559, March 1991. 
ae ea aaamcmae 


ary 
Feb 91, 154p SGD-559-PT-1 
See also Part 2, PB91-190629. 


Contents: 

Detailed index for 1990-1991; 

Data for February 1991--Solar-Terrestrial 
Environment, |UWDS Alert Periods (Advance 
and Worldwide), Solar Activity Indices, Solar 
Flares, Solar Hy Emission, Stanford Mean 


Solar Magnetic 
Data for January 1991--Solar Active Regions, 
Sudden Son R 


lonospheric 
Spectral Observations, Cosmic Ri Ray 
Measurements by Neutron Monitor, 
Geomagnetic Indices. 
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PB91-190629/GAR PC A04/MF A01 

National er 38 ery Data Center, Boulder, CO. 

Part 2 foeemenmee et on 1991. 
Cesena eee gy Data for Septem- 

ber 1990 and Miscellaneous. 

Sep 90, 74p SGD-559-PT-2 

See also Part 1, PB91-190611. 


Contents: 

Detailed Index for 1990-1991; 

Data for September 1990--Solar Flares, Solar 
Radio Bursts at Fixed Frequencies, 
Interplanetary Solar Particles and 
Solar X-Ray Radiation from GOES Satellite, 
Mass Ejections from the Sun, Active 
Prominences and Filaments. 


145,299 


— -197079/GAR _PC A99/MF A04 
ic 


R. J. Thom , D. G. Cole, P. J. Wilkinson, M. A. 
Shea, and . Smart. Nov 90, 713p 

See also PBO1-1 197087 and PB87-153482. Prepared in 
cooperation with Geophysics Lab. (AFSC), Hanscom 
AFB, MA., and IPS Radio and Space Services, Chats- 
wood (Australi ia). 


Partial contents: The Magnetosphere Environment; 
Forecasting Magnetically Y “Quiet Periods; Radiation 
Hazards to Humans in Deep Space--A Summary with 

Reference to Solar Particle Ev Events; 


Special Large 
Solar Proton Events--Review and Status; Problems of 
ediction 


the Physics of Solar-Terrestrial Interactions; Pr 

of Solar Proton Fluxes from Hen | Seren 
Rhythms in Solar Activity the Prediction of Epi- 
sodes of Large Flares; The Role of Persistence in the 
24-Hour Flare Forecast; On the Relationship between 
the Observed Sunspot Number and the Number of 
Solar Flares; The Latitudinal Distribution of Coronal 
Holes and ———— Storms Due to Coronal Holes; 
The Signatures of Flares in the Interplanetary Medium 
at 1 AU. 
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PB91-197087/GAR PC A19/MF A03 
National Oceanic and Atmospheric Administration, 
Boulder, CO. Environmental Research Labs. 


September 1,1991 27 





ASTRONOMY & ASTROPHYSICS 
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Solar-Terrestrial Predictions: Proceedings of a 
Workshop at Leura, Australia, October 16-20, 1989. 
Volume 2. Geomagnetic and Space Environment 
Papers and lonospheric Papers. 

R. J. Thompson, D. G. Cole, P. J Wilkinson, M. A. 
Shea, and . Smart. Nov 90, 439p 

See also PB91-197079. Prepared in cooperation with 
Geophysics Lab. (AFSC), Hanscom AFB, MA., and IPS 
Radio and Space Services, Chatswood (Australia). 


Partial contents: A Probability Forecast for Geomag- 
netic Activity; Cost Recovery in Solar-Terrestrial Pre- 
dictions; Magnetospheric Specification and Forecast- 
ing Models; A Geomagnetic Forecast and Monitoring 
System for Power System Operation; Some Aspects of 
Predicting Magnetospheric Storms; Some Similarities 
in lonospheric-Disturbance Characteristics in Equatori- 
al, Mid-Latitude and Sub-Auroral Regions; lonospheric 
Support for Low-VHF Radio Transmissions; A New Ap- 
proach to Prediction of lonospheric Storms; A Compar- 
ison of the Total Electron Content of the lonosphere 
Around L=4 at Low Sunspot Numbers with the IRI 
Model; The French lonospheric Radio Propagation 
Predictions; Behavior of the F2 Layer at Mid-Latitudes; 
The Design of Modern lonosondes. 


145,31 

718/B91-00754/GAR E09 
Deutsches Elektronen-Synchrotron, siditeony = 
many, F.R.). 

Periodic universe and condensate of pseudo Gold- 
stone 

AA. Anselm. Nov 90, 14p Rept no. DESY--90-134 


The reported periodicity of galaxy distribution is con- 
nected to the stable condensate of a pseudo Gold- 
stone field with the almost periodic distribution of 
energy density in the radial coordinate. The stability of 
this state is due to the angular nature of the Goldstone 
degree of freedom as well as to the metric of the 
closed Universe. Alternatively the observed cosmolo- 
gical structure can be related to the linear ‘fragments’ 
of this state which appear to be meta-stable. (orig.). 
(Copyright (c) 1991 by FIZ. Citation no. 91:000754.) 


Ti8/B91-00788/GAR PC E14 
Cologne Univ. (Germany, F.R.). Inst. of Geophysics 
and Meteorology. 

Zweidimensionales, anisotropes Multiionenmodell 
der Plasmawechselwirkung einer Kometenatmos- 
phaere mit dem Sonnenwind. (Two-dimensional 
anisotropic multi-ion model describing the plasma 
interaction of a comet’s atmosphere with the the 
solar wind). 

J. Raeder. 1990, 137p 

In German. Mitteilungen aus dem Institut fuer Geophy- 
sik und Meteorologie der Universitaet zu Koeln, no. 69. 


A numerical model is presented which extends the 
conventional magnetohydrodynamic description of the 
plasma interaction in the direction of a kinetic descrip- 
tion. Kinetic models and recent experimental findings 
are taken into account, at least in their most important 
aspects. The calculations are compared with the ex- 
perimental data, taking into account the relevant as- 
sumptions and numerical constraints. The model will 
be used for tentative predictions of plasma interactions 
of comets whose boundary conditions differ from 
those measured by space vehicles. (orig./KW). (Copy- 
right (c) 1991 by FIZ. Citation no. 91:000788.) 


Cosmic Ray Research 


145,303 

N91- oo aga 
Chicago Univ 

Cosmic Ray ‘Nuclei (CRN) Detector Investigation. 
Final Report. 

P. Meyer, D. Muller, J. Lheureux, and S. Swordy. 3 
Jan 91, 6p NAS 1.26:184137, NASA-CR-184137 
Contract NAS8-32828 


The Cosmic Ray Nuclei (CRN) detector was designed 
to measure elemental composition and energy spectra 
of cosmic radiation nuclei ranging from lithium to iron. 
CRN was flown as part of Spacelab 2 in 1985, and 
consisted of three basic components: a gas Cerenkov 
counter, a transition radiation detector, and plastic 
scintillators. The results of the experiment indicate that 
the relative abundance of elements in this range, trav- 
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eling at near relativistic velocities, is similar to those 
reported at lower energy. 
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AD-A233 656/8/GAR PC A03/MF A01 
Geophysics Lab. (AFSC), Hanscom AFB, MA. 
Sounding Rocket Flight Data Summary, 1977-Octo- 
ber 1990. 

Special Rept. 1977-Oct 90. 

E. McKenna. 26 Oct 90, 27p Rept nos. GL-TR-90- 
0288, GL-SR-264 


This report is a summary ae of all Geophysics Lab. 
sounding rockets launched from 1977 to October 
1990. Listed data includes lauch date, rocket type, 
launch location, principal scientist, payload weight, 
payload diameter, apogee information, system per- 
formance and experiment description. 


145,305 

AD-A233 883/8/GAR PC A03/MF A01 
Lowell Univ., MA. Center for Atmospheric Research. 
Technique for Measuring lonospheric Irregular- 
ities Generated by High Power Oblique HF Heating 
of the F-Region. 

G. S. Sales, B. W. Reinisch, and J. A. Ralls. Aug 90, 
36p ULRF-458/CAR, GL-TR-90-0206, 

Contract F29638-87-K-0012 


A new technique for investigating the changes in the 
small to medium scale structure of the F-layer of the 
ionosphere is developed using the existing capabilities 
of the University of Lowell Center for Atmospheric Re- 
search Digisonde 256 vertical ionospheric sounder. 
When the ionosphere is heated by a high power HF 
transmitter operating in an oblique radar or communi- 
cations mode the formation of irregularities has been 
observed. The development of these irregularities is 
described in terms of an index of ionospheric rough- 
ness which is shown to correlate very well with the nat- 
ural formation of spread-F. These measurements are 
relatively simple and can be carried out from a site di- 
rectly below the heated region. 


145,306 

AD-A234 454/7/GAR PC A03/MF AO1 
Northwest Research Associates, Inc., Bellevue, WA. 
Automation of Oblique Propagation Measure- 
ments, Oblique Trace Identification and Inversion. 
Technical rept. 

W. S. Kuklinski, D. F. am. and B. W. Reinisch. 
Jan 90, 46p GL-TR-90-0089 

Contract F19628-87-C-0003 

Prepared in cooperation with Lowell Univ., MA. Center 
for Atmospheric Research, Rept. no. ULRF/465/CAR. 


Oblique HF propagation studies between Digisondes 
spaced by more than 1000 km show how information 
on the ionospheric midpoint can be obtained from the 
oblique ionograms. The feasibility of a Digital Oblique 
Remote lonospheric Sensing (DORIS) network con- 
sisting of Digisonde stations is demonstrated. Satellite 
synchronization techniques are used to fulfill the re- 
quired timing accuracy of 10 microsec. Novel oblique 
ionogram inversion techniques are deployed that con- 
vert the automatically scaled oblique ionogram traces 
to a one-layer quasi-parabolic midpoint profile. 


145,307 
N91-21167/2/GAR 
(Order as N91-21159/9/GAR, PC — 


01) 
Royal Norwegian Council for Scientific and industri 
Research, Oslo. Space Activity Div. 
Space Rascareh in Norway. 
B. N. Andersen. Mar 90, 10p 
In Its from Earth to Space and Back: Selected Papers 
on Norwegian Space Activities p 39-48. Previously An- 
nounced in laa as A90-26856. 


Norwegian activity in space science is summarized. 
Particular emphasis is given to activities during 1988 
and 1986. An overview of work carried out in the area 
of space physics, astrophysics and life sciences is pre- 
sented. Study of ionospheric/magnetospheric proc- 
esses carried out at the University of Bergen is de- 
scribed. Substorm processes, auroral emissions, large 
and small scale auroral dynamics and wave particle 
interactions in the magnetosphere and polar ionos- 
phere carried out at the University of Oslo are outlined. 
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N91-21652/3/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Variability of the Sq Focus Position in the South 
American Continent. 

R. P. Kane. Nov 90, 16p INPE-4740-PRE/1415 
Previously Announced in laa as A91-18696. 


The daily variation of the H component at Pilar (31.7 S, 
63.9 W) and Trelew (43.3 S, 65.3 W) in the South 
American continent indicates a great variability in am- 
plitude from season to season and even from day to 
day. However, Pilar always remains equatorward of the 
southern Sq focus. On the other hand, Trelew is in 
most cases slightly poleward of th Sq focus; but the 
focus has large latitudinal excursions above and near 
Trelew. A cause of this variability could be the en- 
croachment of polar ionospheric current systems into 
the low latitude ionospheric Sq current system. 
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PB91-192732/GAR PC A03/MF A01 
Swedish Inst. of Space Physics, Kiruna. 

Kiruna Geophysical Data. Data Summary 90/7-9. 
July-September 1990. 

S. Kirkwood. 1990, 39p 

See also PB91-135913. 


‘Kiruna Geophysical Data’ is a collection of results of 
ground-based more or less continuous measurements 
of upper atmosphere variables carried out at Swedish 
Institute of Space Physics. The objective with the data 
summary is to present current geophysical data, relat- 
ed to polar upper atmospheric conditions, to those 
who require it for their research work. The table of con- 
tents includes the following: Legend--Geomagnetic 
data, All-sky camera data, lonospheric absorption 
data; Tables of July-September 1990--Geomagnetic 
K-indices, All-sky camera; Reproductions for July-Sep- 
tember 1990--Magnetogram plots, Riometer record- 
ings. 


Dynamic Meteorology 
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AD-A233 836/6/GAR 
Reading Univ. (England). 
Proceedings of a Workshop on the U.S. Army Re- 
gional Aerosol Transport Simulation (ARATS) Held 
in Surray, England on October 29-30, 1990. 

19 Dec 90, 7p R/D-6580-EN-03, 

Contract DAJA45-90-M-0390 
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The model purpose should be reflected in the model 
configuration as expressed by the choice of grid spac- 
ing, domain, forecast period, source description and 
which parameters and effects (eg soil condition, inso- 
lation) are included. The goal should be to use a con- 
figuration which is as simple as possible consistent 
with the nature of the problem. Added complexity 
should be linked to a demonstrable increase in per- 
formance or accuracy. The model resolution and com- 
plexity should be consistent with the accuracy of the 
data base of measurements and observations avail- 
able for model evaluation. 
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AD-A234 450/5/GAR PC A03/MF A01 
Alaska Univ., Fairbanks. Geophysical Inst. 





Studies of Velocity Fluctuations in the Lower At- 
mosphere Using the MU Radar. Part 2. Momentum 
Fluxes and Energy Densities. 

D. C. Fritts, T. Tsuda, T. E. VanZandi, S. A. Smith, 
and T. Sato. 1 Jan 90, 18p AFOSR-TR-91-0357, 
Contract F49620-87-C-0024, Grant AFOSR-86-0050 
Availability: Pub. in Jnl. of Atmospheric Sciences, v47 
ni p51-66, 1 Jan 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A234 523/9/GAR PC A03/MF A01 
Alaska Univ., Fairbanks. Geophysical Inst. 

Studies of Velocity Fluctuations in the Lower At- 
mosphere Using the MU Radar. Part 1. Azimuthal 
Anisotropy. 

T. E. VanZandt, S. A. Smith, T. Tsuda, D. C. Fritts, 
and T. Sato. 1 Jan 90, 13p AFOSR-TR-91-0356, 
Contract F49620-87-C-0024 

Availability: Pub. in Jni. of the Atmospheric Sciences, 
v47 n1 p39-50, 1 Jan 90. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 


145,313 
N91-21648/1/GAR PC A04/MF A01 
National Oceanic and Atmospheric Administration, 
Boulder, CO. Wave Propagation Lab. 
Estimations of ABL Fluxes and Other Turbulence 
Parameters from Doppler Lidar Data. 
Status Report, 1 Jun. - 30 Nov. 1990. 

. Tzvi, X. Mei, and W. Eberhard. 1990, 55p NAS 
1.26:188062, NASA-CR-188062 
Contract NAG5-1379 


Techniques for extracting boundary layer parameters 
from measurements of a short pulse CO2 Doppler 
Lidar are described. The radial velocity measurements 
have a range resolution of 150 m. With a pulse repeti- 
tion rate of 20 Hz, it is possible to perform scannings in 
two perpendicular vertical planes in approx. 72 s. By 
continuously operating the Lidar for about an hour, one 
can extract stable statistics of the radial velocities. As- 
suming that the turbulence is horizontally homogene- 
ous, the mean wind, its standard deviations, and the 
momentum fluxes were estimated. From the vertically 
pointing beam, the first, second, and third moments of 
the vertical velocity were also estimated. Spectral 
analysis of the radial velocities is also performed from 
which, by examining the amplitude of the power spec- 
trum at the inertial range, the kinetic energy dissipation 
was deduced. Finally, using the statistical form of the 
Navier-Stokes equations, the surface heat flux is de- 
rived as the residual balance between the vertical gra- 
dient of the third moment of the vertical velocity and 
the kinetic energy dissipation. 


145,314 
N91-21664/8/GAR 
Washington Univ., Seattle. 
Response of the Special Sensor Microwave/ 
Imager to the Marine Environment: Implications 
for Atmospheric Parameter Retrievals. 

Ph.D. Thesis. 

G. W. Petty. 1 Dec 90, 305p NAS 1.26:188032, 
NASA-CR-188032 

Contract NAG5-943 

Original Contains Color Illustrations. 


A reasonably rigorous basis for understanding and ex- 
tracting the physical information content of Special 
Sensor Microwave/Imager (SSM/1) satellite images of 
the marine environment is provided. To this end, a 
comprehensive algebraic parameterization is devel- 
oped for the response of the SSM/I to a set of nine 
atmospheric and ocean surface parameters. The 
brightness temperature model includes a closed- form 
approximation to microwave radiative transfer in a 
non-scattering atmosphere and fitted models for sur- 
face emission and scattering based on geometric 
optics calculations for the roughened sea surface. The 
combined model is empirically tuned using suitable 
sets of SSM/I data and coincident surface observa- 
tions. The brightness temperature model is then used 
to examine the sensitivity of the SSM/I to realistic vari- 
ations in the scene being observed and to evaluate the 
theoretical maximum precision of global SSM/| retriev- 
als of integrated water vapor, integrated cloud liquid 
water, and surface wind speed. A general minimum- 
variance method for optimally retrieving geophysical 
parameters from multichannel brightness temperature 
measurements is outlined, and several global statisti- 
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cal constraints of the type required by this method are 
computed. Finally, a unified set of efficient statistical 
and semi-physical algorithms is presented for obtain- 
ing fields of surface wind speed, integrated water 
vapor, cloud liquid water, and precipitation from SSM/1 
brightness temperature data. Features include: a semi- 
physical method for retrieving integrated cloud liquid 
water at 15 km resolution and with rms errors as small 
as approximately 0.02 kg/sq m; a 3-channel statistical 
algorithm for integrated water vapor which was con- 
structed so as to have improved linear response to 
water vapor and reduced sensitivity to precipitation; 
and two complementary indices of preci Fema activity 
(based on 37 GHz attenuation and 85 GHz scattering, 
respectively), each of which are relatively insensitive to 
variations in other environmental parameters. 


145,315 

N91-21665/5/GAR PC A04/MF A01 
Oklahoma Univ., Norman. School of Meteorology. 
Estimations of ABL Fluxes and Other Turbulence 
Parameters from Doppler Lidar Data 

T. Gal-chen, M. Xu, and W. Eberhard. 1989, 55p 
NAS 1.26:188053, NASA-CR- 188053 

Contracts NAG5-1379, NSF ATM-86-17735 


Techniques for extraction boundary layer parameters 
from measurements of a short-pulse CO2 Doppler lidar 
are described. The measurements are those collected 
during the First International Satellites Land Surface 
Climatology Project (ISLSCP) Field Experiment (FIFE). 
By continuously operating the lidar for about an hour, 
stable statistics of the radial velocities can be extract- 
ed. Assuming that the turbulence is horizontally homo- 
geneous, the mean wind, its standard deviations, and 
the momentum fluxes were estimated. Spectral analy- 
sis of the radial velocities is also performed from 
which, by examining the amplitude of the power spec- 
trum at the inertial range, the kinetic energy dissipation 
was deduced. Finally, using the statistical form of the 
Navier-Stokes equations, the surface heat flux is de- 
rived as the residual balance between the vertical gra- 
dient of the third moment of the vertical velocity and 
the kinetic ene: i, dissipation. Combining many meas- 
urements would normally reduce the error provided 
that, it is unbiased and uncorrelated. The nature of 
some of the algorithms however, is such that, biased 
and correlated errors may be generated even though 
the raw measurements are not. Data processing pro- 
cedures were developed that eliminate bias and mini- 
mize error correlation. Once bias and error correlations 
are accounted for, the large sample size is shown to 
reduce the errors substantially. The principal features 
of the derived turbulence statistics for two case stud- 
ied are presented. 


145,316 
N91-21674/7/GAR 
California Univ., Los Angeles. 
Nonlinear Symmetric Instability and Oscillations in 
the Tropical Atmosphere (Abstract Only). 

.S. Thesis. 
J. Zhao. 1990, 5p 


Symmetric inertial instability (Sil) is studied as a mech- 
anism for stratospheric and tropospheric phenomena 
in the equatorial regions. The linear and nonlinear dy- 
namics of Sil was investigated in a two-layer zonally- 
symmetric model on an equatorial beta-plane, in the 
presence of a basic flow with horizontal and vertical 
shear, with and without dissipative effects. Linear sym- 
metric instabilities are, in accordance with previously 
published results, purely exponential, i.e., nonoscilla- 
tory. Nonlinear Sli can produce finite amplitude oscilla- 
tory behavior, periodic or chaotic. The period of the 
oscillations in the inviscid case depends on the initial 
data. In the presence of dissipative effects, all solu- 
tions tend to a limit cycle or to a strange attractor. The 
dominant period in this case, over a wide range of pa- 
rameters and whether vertical shear is present or not, 
is close to 40-50 days. It appears therefore that these 
oscillations might be related to well known low-fre- 
quency oscillations in the tropical atmosphere. 


PC A01/MF A0O1 
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TIB/A91-00796/GAR PC E14 
Bonn Univ. (Germany, F.R.). Mathematisch-Naturwis- 
senschaftliche ioe 

Optimierung der Oberflaechen-Ch i 

fuer Ozonmessungen in der Atmosphaere. 4 
mization of the surface 
ozone measurements in the atmosphere). 


Diss. 
S. Sahand. 20 Mar 89, 127p 
In German. 
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Work describes the development of an ozone supple- 
mentary probe on chemiluminsescence basis for opti- 
misation of surface chemiluminescence for ozone 
measurement in the atmosphere. The blower pump 
system was examine at 1-760 Torr for the selection of 
a (V 361 L) blower in this pressure range. Some chemi- 
luminescence dyes were — _™ higher sensitivity 
and better long-term stability. The suitable dyes then 
were mixed with different water-repelling agents in 
order to reduce moisture influence; were tested 
on several DC aluminum foils because of the tempera- 
ture dependence of the chemiluminescence. In addi- 
tion, the chemiluminescence of O atoms was exam- 
ined with Coum. 47 because a lateral sensitivity is pos- 
sible in the higher stratosphere. Experiments were car- 
ried out in the laboratory and in the stratosphere for 
the thermostatisation of the (Coum. 47 with gallic acid, 
silicon and rotisilon) chemiluminescence plate. The 
probe was calibrated at 1-760 Torr with new methods 
in a smog chamber. The disadvantage of the probe is 
its pressure dependence at 1-760 Torr and its moisture 
dependence in the troposphere. The probe has to be 
calibrated under standardized conditions so that regu- 
lar ozone measurements can be carried out in the 
stratosphere; these attain increasing importance for 
control of the influence of anthropogenic trace gases 
on the ozone layer. (orig./KW). (Copyright (c) 1991 by 
FIZ. Citation no. 91:000796.) 


Meteorological Data Collection, 
Analysis, & Weather Forecasting 


145,318 

AD-A233 945/5/GAR PC A14/MF A02 
Air Force Environmental Technical Applications 
Center, Scott AFB, IL. 

Surface Observation Climatic Summaries for 
Camp Walker, Korea 

Jul 90, 303p Rept no. “ USAFETAC/ DS-90/223 


No abstract available. 


145,319 

AD-A233 987/7/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 

Surface Observation Climatic Summaries for Fort 
Yukon, Alaska. 

Data summary rept. Jan 24-Dec 66. 

Jun 90, 352p Rept no. USAFETAC/DS-90/216 


No abstract available. 


PC A16/MF A02 
Technical Applications 


145,320 

AD-A233 988/5/GAR 

Air Force Environmental 
Center, Scott AFB, IL 
Surface Observation Climatic Summaries for 
Wheeler AFB, Hawaii. 

Data summary rept. Jun 39-Mar 8 

Mar 90, 331p Rept no. USAPETAC/DS-90/208 


PC A15/MF A02 
Technical Applications 


No abstract available. 


145,321 

AD-A234 293/9/GAR 

Air Force Environmental 

Come Scott AFB, IL. 
face Observation Climatic Summaries for Max- 

be AFB, Alabama. 

Feb 90, 366p Rept no. USAFETAC/DS-90/203 


No abstract available. 


PC A16/MF A02 
Technical Applications 


145,322 

AD-A234 489/3/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Surface Observation Climatic Summaries for 
Barter Island, AK. 

Data summary Jan 49-Dec 8 

Aug 90, 363p Rept no. USAFETAC/DS-90/227 


No abstract available. 
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Meteorological Data Collection, Analysis, & Weather Forecasting 


Air Force Environmental 
Center, Scott AFB, IL. 
Surface Observation Climatic Summaries for Big 
Delta/Allen AAF, AK. 

Data summary Oct 45-Dec 8 

Aug 90, 361p Rept no. USAFETAC/DS- 90/224 


No abstract available. 


Technical Applications 
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DE91010191/GAR PC A05/MF A01 
Wyoming Univ., Laramie. Dept. of Geography and 
Recreation. 

Simulation of landscape disturbances and the 
effect of climatic change. Progress report, July 15, 
1990-July 14, 1991. 

W. L. Baker. Apr 91, 97p DOE/ER/60977-1 
Contracts FG02-90ER60977, FG02-89ER60883 
Sponsored by Department of Energy, Washington, DC. 


The purpose of this research is to understand how 
changes in climate may affect the structure of land- 
scapes that are subject to periodic disturbances. A 
general model useful for examining the linkage be- 
tween climatic change and landscape change has 
been developed. The model makes use of synoptic cli- 
matic data, a geographical information system 
(GRASS), field data on the location of disturbance 
patches, simulation code written in the SIMSCRIPT 
language, and a set of landscape structure analysis 
programs written specifically for this research project. 
A simplified version of the model, lacking the climatic 
driver, has been used to analyze how changes in dis- 
turbance regimes (in this case settlement and fire sup- 
pression) affect landscape change. Landscape 
change lagged in its response to changes in the dis- 
turbance regime, but the lags differed depending upon 
the character of the change and the particular meas- 
ure considered. The model will now be modified for 
use in a specific setting to analyze the effects of 
changes in climate on the structure of flood-disturbed 
patches along the Animas River, Colorado. 5 refs. 


145,325 

DE91769186/GAR PC A08/MF A01 
Kiel Univ. (Germany, F.R.). Inst. fuer Meereskunde. 
Semi-statistisches Verfahren zur Fernerkundung 
von tro erischen Wasserdampfprofilen 
ueber dem Ozean. (Semi-statistical method to re- 
trieve tropospheric humidity profiles over the 


D. Wagner. 1990, 153p ETDE-mf-1769186 
In German. No. 198 
U.S. Sales Only. 


A semi-statistical retrieval technique is presented to 
derive humidity profiles over the oceans from passive 
microwave measurements. The procedure is based 
upon the vertical empirical orthogonal functions 
(EOFs) of the specific humidity extracted from a large 
sample of radiosonde measurements over the North 
Atlantic Ocean during the period from April to October 
1979 (FGGE-year). The North Atlantic is divided up 
into seven regions and the principal component analy- 
sis (PCA) is carried out for each region separately. The 
first three eigenvectors explain up to 90% of the total 
variability within each region. A technique is developed 
for the estimation of atmospheric moisture profiles as- 
suming that W, W(sub G) and T(sub s) can be retrieved 
from satellite observations. The study shows that the 
EOFs are superior to the frequently used analytical 
structure functions (e.g. ‘power-law’) especially in the 
surface layer. The application of regional different 
EOFs takes into account the large climatic variability of 
the humidity field. Furthermore the computer storage 
and computation time requirements are much less 
than those of other methods. This is a great advantage 
mw of a possible operational application. (orig./ 


145,326 

N91-21640/8/GAR PC A05/MF A01 
Joint Oceanographic Institutions, Inc., Washington, 
DC 


Polar Research from Satellites. 

R. H. Thomas. 1991, 96p NAS 1.26:188025, NASA- 
CR-188025 

Originial Contains Color Illustrations. Sponsored by 
NASA. 


In the polar regions and climate change section, the 
topics of ocean/atmosphere heat transfer, trace 
gases, surface albedo, and response to climate warm- 
ing are discussed. The satellite instruments section is 
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divided into three parts. Part one is about basic princi- 
ples and covers, choice of frequencies, algorithms, 
orbits, and remote sensing techniques. Part two is 
about passive sensors and covers microwave radio- 
meters, medium-resolution visible and infrared sen- 
sors, advanced very high resolution radiometers, opti- 
cal line scanners, earth radiation budget experiment, 
coastal zone color scanner, high-resolution imagers, 
and atmospheric sounding. Part three is about active 
sensors and covers synthetic aperture radar, radar al- 
timeters, scatterometers, and lidar. There is also a 
next decade section that is followed by a summary and 
recommendations section. 


145,327 

N91-21661/4/GAR PC A10/MF A02 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
GEMPAKS User’s Guide, Version 5.0. 

M. L. Desjardins, K. F. Brill, and S. S. Schotz. Feb 
91, 221p NAS 1.15:4260, REPT-91B00036, NASA- 
TM-4260 


GEMPAK is a general meteorological software pack- 
age used to analyze and display conventional meteor- 
ological data as well as satellite derived parameters. 
The User’s Guide describes the GEMPAKS5 programs 
and input parameters and details the algorithms used 
for the meteorological computations. 


145,328 

N91-21662/2/GAR PC A99/MF A04 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
GEMPAKS. Part 1: GEMPAKS5 Programmer’s Guide, 
Version 5.0. 

M. L. Desjardins, K. F. Brill, and S. S. Schotz. Feb 
91, 672p NAS 1.15:4261-PT-1, NASA-TM-4261-PT-1 


GEMPAK is a general meteorological software pack- 
age used to analyze and display conventional meteor- 
ological data as well as satellite derived parameters. 
The Programmer’s Guide describes the subroutines 
which can be used to build new GEMPAK programs. 
Part 1 contains GEMPAK subroutines. 


145,329 

N91-21663/0/GAR PC A07/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
GEMPAKS. Part 2: Gempit Programmer’s Guide, 
Version 5.0. 

M. L. Desjardins, K. F. Brill, and S. S. Schotz. Feb 
91, 126p NAS 1.15:4261-PT-2, REPT-91B00038-PT- 
2, NASA-TM-4261-PT-2 


GEMPAK is a general meteorological software pack- 
age used to analyze and display conventional meteor- 
ological data as well as satellite derived parameters. 
The GEMPAK Programmer’s Guide describes the sub- 
routines which can be used in the GEMPAK graphics 
and transformation subsystem, GEMPLT. 


145,330 

N91-21671/3/GAR PC A04/MF A01 
National Severe Storms Lab., Norman, OK. 

Gust Front/Wind Shift Detection Algorithm for the 
Terminal a Weather Radar. 

Final Re 

A. Witt, °. Smith, M. D. Eilts, L. G. Hermes, and 
D. L. Klingle-wilson. Nov 89, 74p DOT/FAA/NR- 91/4 
Contract DTFA01-80-Y-10524 


An algorithm for real-time detection of tornadoes, 
sori single-Doppler radar data is described. This al- 

orithm searches for tornadic vortex signatures 
frvs's) which are characterized by strong azimuthal 
radial velocity differences, above a certain threshold, 
between adjacent gates at constant range. It then 
builds these pattern vectors into features for each 
scan in elevation, and finally determines the vertical 
correlation among features. When at least three fea- 
tures are vertically correlated and the lowest one is 
below a prescribed minimum height threshold, a TVS is 
declared, indicating that a tornado is occurring. If the 
lowest feature is not below the height threshold, a po- 
tential TVS is declared, indicating that a tornado may 
soon occur. 


145,331 

N91-21672/1/GAR PC AO6/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 


Previsao Estatistica de Precipitacao Associada a 
Passagem de Sistemas Frontais NA Regiao Sul Do 
Brasil (Statistical Forecasting of Precipitation As- 
sociated with the Passage of Frontal Systems in 
the South Region of Brazil). 

M.S. Thesis. 

E. G. Matschinske. Dec 90, 110p INPE-5208-TDL/ 
429 


In Portuguese; English Summary. 


Quantitative precipitation forecasting associated with 
frontal passages over Rio Grande do Sul (RS) is at- 
tempted. For this purpose, multiple linear regression 
models expressing the precipitation in terms of mete- 
orological parameters related to fronts are construct- 
ed. Synoptic and upper air charts of the three year 
period 1986 to 1988 are examined to identify the fron- 
tal system passages over RS, and the meteorological 
data for the episodes are collected. 


145,332 

N91-21673/9/GAR 
California Univ., Los Angeles. 
North Atlantic Weather Regimes: A Synoptic Study 
of Phase Space. 

M.S. Thesis. 

A. K. Orrhede. 1990, 8p NAS 1.26:188162, NASA- 
CR-188162 

Contracts NAG5-713, NSF ATM-86-15424 


PC A02/MF A01 


In the phase space of weather, low frequency variabili- 
ty (LFV) of the atmosphere can be captured in a large 
scale subspace, where a trajectory connects consecu- 
tive large scale weather maps, thus revealing flow 
changes and recurrences. Using this approach, Vau- 
tard applied the trajectory speed minimization method 
(Vautard and Legras) to atmospheric data. From 37 
winters of 700 mb geopotential height anomalies over 
the North Atlantic and the adjacent land masses, four 
persistent and recurrent weather patterns, interpreted 
as weather regimes, were discernable: a blocking 
regime, a zonal regime, a Greenland anticyclone 
regime, and an Atlantic regime. These regimes are 
studied further in terms of maintenance and transi- 
tions. A regime survey unveils preferences regarding 
event durations and precursors for the onset or break 
of an event. The transition frequencies between re- 
gimes vary, and together with the transition times, sug- 
gest the existence of easier transition routes. These 
matters are more systematically studied using com- 
plete synoptic map sequences from a number of 
events. 
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PB91-196204/GAR PC A02/MF A01 
Corvallis Environmental Research Lab., OR. 
Changing Solar Ultraviolet Climate and the Ecolog- 
ical Consequences for Higher Plants. 

Journal article. 

M. M. Caldwell, A. H. Teramura, and M. Tevini. 
c1989, 6p EPA/600/J-89/528 

Pub. in Trends in Evolution and Ecology, v4 n12 p363- 
366 Dec 89. Prepared in cooperation with Utah Univ., 
Salt Lake City, Maryland Univ., College Park, and 
Karlsruhe Univ. (Germany, F.R.). 


There is compelling evidence that a general erosion of 
the global ozone layer is occurring. Since ozone in the 
stratosphere absorbs much of the shortwave solar ul- 
traviolet radiation (UV-B), diminished ozone means 
that more UV-B of a very specific wavelength composi- 
tion will be received at the earth’s surface. Evaluating 
the implications for vegetation involves consideration 
of the wavelength specificity of biological photochemi- 
cal reactions and their sensitivity to the extent and 
future solar spectrum. Recent research suggests the 
occurrence of direct damaging reactions and of indi- 
rect morphological and chemical responses with impli- 
cations at the community and ecosystem levels. 
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TIB/B91-00799/GAR PC E09 
Cologne Univ. (Germany, F.R.). Inst. of Geophysics 
and Meteorology. 





pag der Strahiungsbilanz am 
Atmosphaere. 


Oberrand 
Beteiligung des Instituts fuer 
Geophys und der Universitaet 
K an dem Earth Radiation Experiment 
= der NASA/NOAA. (Determination of the ra- 
Phere: Contribution of the inetat fuer Geophatk 
Meteorologie, oe t coeen “" 
in oO! to 
NASA’ s ‘ERBE’). 
E. Raschke, M. Rieland, and R. Stuhimann. Feb 89, 


26p 

Contract we 8 ran 
In German. With 

TIB: D.Dt.F. AC 10000871 4g 


The international experiment ERBE (Earth Radiation 
Budget iment) has measured the different com- 
ponents of the radiation bi t in the outer range of 
the atmosphere since November 1984. An internation- 
al team of experts, including also Prof. Dr. E. Raschke, 
was changed by ge with a the experi- 
ment scientifically. The contribution of Cologne 
task force consisted in extensive, theoretical and prac- 
tical investigations to assess the errors made in the 
transformation of measuring data into broad-band radi- 
ation fluxes as well as in the spatial and time integra- 
tion of these fluxes. Further work was concerned with 
the derivation of the radiation budget for special 
graphic areas. The results obtained are relevant not 
only for the Earth Radiation Budget Experiment but 
may possibly be of use also for future satellite missions 
(e.g., ScaRab). ERBE will make available for scientific 
evaluation an extremely accurate set of data on the 
radiation budget in the outer range of the atmosphere 
spanning several years, which carries great impor- 
tance for climate research. (orig.). (Copyright (c) 1991 
by FIZ. Citation no. 91:000799.) 
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TIB/B91-00823/GAR PC E14 
Kiel Univ. (Germany, F.R.). Inst. fuer Meereskunde. 
Semi-stati hes Verfahren zur Fernerkundung 
von troposphaerischen Wasserdampfprofilen 
ueber dem Ozean. (Semi-statistical method to re- 
trieve tropospheric humidity profiles over the 
ocean). 

Diss 

D. Wagner. 1990, 137p 

In German. Berichte aus dem institut fuer Meeres- 
— an der Christian-Albrechts-Universitaet Kiel, no. 


A semi-statistical retrieval technique is presented to 
derive humidity profiles over the oceans from passive 
microwave measurements. The procedure is based 
upon the vertical empirical o jonal functions 
(EOFs) of the specific humidity extracted from a large 
sample of radiosonde measurements over the North 
Atlantic Ocean during the period from April to October 
1979 (FGGE-year). The North Atlantic is divided up 
into seven regions and the principal component analy- 
sis (PCA) is carried out for each region separately. The 
first three nvectors explain up to 90% of the total 
variability within each region. A technique is developed 
for the estimation of atmospheric moisture profiles as- 
suming that W, W sub G and T sub s can be retrieved 
from satellite observations. The study shows that the 
EOFs are superior to the frequently used analytical 
structure functions (e.g. ‘power-law’) especially in the 
surface layer. The application of regional different 
EOFs takes into account the large climatic variability of 
the humidity field. Furthermore the computer storage 
and computation time requirements are much less 
than those of other methods. This is a great advantage 
in case of a possible operational ap —— (orig./ 
KW). oo (c) 1991 by FIZ. Citation no. 
91:000823 
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PB91-194183/GAR PC A03/MF A01 

Statens Provningsanstalt, Boras (Sweden). 

IPC7-Den Sjunde internationella Pyrheliometer- 

ye a see i Davos 1990 (IPC7: The Internation- 
rheliometer intercomparison Conference 

(rth) in Davos, 1990). 

L. Liedquist. 1990, 14p SP-RAPP-1990:44, ISBN-91- 

7848-250-X 

Text in Swedish; summary in English. 


At _the international pyrheliometer intercomparison, 
IPC7, at the World Radiation Center (WRC) in Davos 
1990, Sweden contributed with three phrheliometers, 
one (Eppley HF) from SP and two (PM06 and Ang- 
strom) from SMHI. The Eppiey HF and the PM06 were 
both operated by SP during the intercomparison and 
the results for these two instruments are included in 
the report. The final value of the WRC reference level, 
the World Radiation Reference (WAR), is not yet avail- 
able, and is why the results given here must be consid- 
ered preliminary. The measured deviation from WRR 
was less then 0.1% for both instruments. 


145,337 
PB91-194597/GAR PC A04/MF A01 
Rijksinstituut voor de Voiksgezondheid en Milieuhy- 
~ Bilthoven (Netherlands). 

IVM Tropospheric Ozone Lidar. Feasibility and 
Definition. 


J. A. Sunesson. Sep 90, 67p RIVM-222201002 
Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


RIVM will contribute a monitoring network-station to 
the joint European research project TOR (Tropospher- 
ic Ozone Research). A planned part of the monitoring 
station is a tropospheric ozone lidar system that pro- 
vides vertical ozone profiles from 0 to 15 km altitude. 
To start the construction of the lidar system, a study of 
the feasibility of a tropospheric ozone dial system as 
well as a definition of such a system for RIVM has 
been made. The most important conclusions are: For 
routine measurements it is not possible to obtain both 
tropospheric and stratospheric ozone profiles with only 
one system. For a tropospheric system two laser 
sources are usable: Nd: YAG- laser and KrF excimer 
laser. Both choices give good performance. A Nd:YAG 
laser based system is proposed. The performance of 
the proposed system is a imum overall uncertainty 
of 15% for 0.3 to 15 km height with a 5 min. averaging 
time. Safe operating conditions can be assured for 
every possible viewer of the laser beam. 





145,338 

TIB/A91-00740/GAR PC E17 
Dornier-System G.m. _ o Friedrichshafen (Germany, 
F.R.). Bereich Raumfahi 

INTERZODIAK Ii. ER Abschiussber- 
icht. (INTERZODIAK li. Rocket payload. Final 


report). 

Dec 88, 209p 

Contract BMFT 500S8806 
In German. 


This final report covers the reproduction of the HFR- 
NL (Hoehenforschungsraketen-Nutzlast = _high-alti- 
tude research rocket payload) ‘INTERZODIAK’, its 
payload specifications, project schedule, mission se- 
quence and mission analysis. The reproduction (IN- 
TERZODIAK ll) was carried out during the HFR pro- 
gramme ‘Astronomy’ under a contract of the Federal 
Ministry for Research and Technology (Bundesfors- 
~ ministerium fuer Forschung und Technologie 
BMFT) and the Deutsche Forschungs- und Ver- 
suchsanstalt fuer Luft- und Raumfahrt e.V. (DFVLR). 
The experiment specification and the scientific objec- 
tive were revised by the Institut fuer Astrophysik und 
Extraterrestrische Forschung (institute for Astrophys- 
ics and Extraterrestrial Research) of the University of 
Bonn. The payload was reproduced with minor modifi- 
cations and qualified by Dornier-System GmbH, Frie- 
drichshafen. The result of the mission can be summar- 
ised as follows: Ignition, burn-out and separation of all 
3 rocket pe po and the payload commands via the 
timer worked smoothly. It was possible to register all 
payload data throughout the mission. The control pro- 
gramme for the experiment crashed after 608 seconds 
time into the mission due to two memory errors in the 
EPROMs of the central processing unit. (orig./HM). 
(TIB: FR 4449.) (Copyright (c) 1991 by FIZ. Citation no. 
91:000740.) 
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AD-A233 653/5/GAR PC — A01 
Naval Ocean Systems Genter, San Diego, C. 


145,343 
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Evaiuation of the Navy Oceanic Vertical Aeroso! 
Model Using Lidar and PMS Particle-Size Spec- 


trometers. 
Final rept. Mar 89-Apr 90. 
D. R. Jensen. Dec 90, 16p Rept no. NOSC/TR-1391 


The Navy Oceanic Vertical Aerosol Model PLOVAA) 
was evaluated by making nearly simultaneous meas 

urements of atmospheric structure with an airborne 
lidar and Particle Measuring Systems, inc., aerosol 
spectrometers. Profiles of measured aerosoi-size dis- 
tributions were scaled to the lidar returns, and the cal- 
culated extinction coefficients were compared with the 
NOVAM predictions. NOVAM predicted extinction co- 
efficient profiles have similar structure to the aircraft- 
measured profiles but underestimate the absolute 
value. When scaled to visibility, good agreement exists 
between the measured and predicted profiles. Agree- 
ment between the predicted and measured extinction 
coefficients is strongly dependent on air mass factor. 


145,340 
AD-A234 237/6/GAR PC A02/MF A01 
Colorado State Univ., Fort Collins. 
wocdieads Guskeoun Lidar Measurement of 
Ratio Using Barium 
Atomic Block 


And. Averes: LM Coldwell, Y.H. Li, D. A. Krueger, 
and C. Y. She. Dec 90, 8p ARO-24608.2-GS, 
Contract DAALO3-86-K-0175 

Availability: Pub. in Jnl. of Atmospheric and Oceanic 
Technologh, v7 n6 p876-881. — only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


145,341 

AD-A234 246/7/GAR PC A03/MF A01 
Florida Univ., ame ee Space ———— Lab. 
Rainbows: Mie Computations and the Airy Ap- 
proximation. 

R. T. Wang, and H. C. Van De Huist. 1 Jan 91, 13p 
ARO-23237.9-GS, 

Contract DAALO3-86-K-0021 

Availability: Pub. in Applied Optics, v30 n1 p106-117, 1 
Jan 91. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


145,342 

AD-A234 273/1/GAR PC A03/MF A01 

rr ta Research and Engineering Lab., Hano- 

ver, 5 

< Computer ee of Atmospheric ice Accretion on 
ra 


K. F. Jones, and K. Z. Egeihofer. Feb 91, 32p Rept 
no. CRREL-91-3 


Atmospheric ice accretions on transmission lines 
cause increased gravity and wind loads on the lines. In 
regions subject to icing conditions, transmission line 
design must take these loads into account. This report 
describes a numerical model for determining the ac- 
cretion of ice on transmission lines. The eccentric ice 
load causes a gradual rotation of the flexible conduc- 
tor, which affects the shape and size of the accretion. 
The sensitivity of the gravity and wind load on the con- 
ductor to both atmospheric and structural variables is 
examined. 


145,343 
DE91010321/GAR PC A05/MF A01 
Massachusetts Univ., Amherst. 

Comprehensive precipitation data set for global 
land 


areas. 

J. K. Eischeid, H. F. Diaz, R. S. Bradley, and P. D. 
Jones. Apr 91, 97p DOE/ER/69017-T-H1 

Contract FG02-89ER69017 

Sponsored by Department of Energy, Washington, DC. 


An expanded and updated compilation of long-term 
station precipitation data, together with a new set of 
gridded monthly mean fields for global land areas are 
described. The present data set contains 5328 station 
records of monthly total precipitation, covering the 
period from the mid-1800s to the late 1980s. The sta- 
tion data were individually tested and visually inspect- 
ed for the presence of spurious trends, jumps and 
other measurement biases. The quality control proce- 
dure which was used to check the station records for 
non-climatic discontinuities and other biases is de- 
tailed. The authors also discuss some of the problems 
which typically contribute to potential innomogeneities 
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in precipitation records. The station data were interpo- 
lated onto a 4(degree) latitude by 5(degree) longitude 
uniform grid. Comparisons of these data with two other 
lobal-scale precipitation climatologies are presented. 
find good agreement among the three global- 
scale climatologies over the common areas in each 
set. Three different indices of long-term precipitation 
variations over the global land areas all indicate a gen- 
eral increase of annual precipitation since the 1940s, 
lh a decline is evident over the last decade. 
There is some indication that the last few decades of 
the 19th century may have been as wet as the recent 
ones. An interesting feature of this study is the pres- 
ence of relatively large differences in seasonal trends, 
with March-May and September-November becoming 
wetter in the last few decades. The December-Febru- 
ary and June-August seasons exhibit smaller overall 
trends, although the northern winter season does ex- 
yo large decadal-scale fluctuations. 29 refs., 22 figs., 
4 tabs. 
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DE91768947/GAR PC A03/MF A01 

Cologne Univ. (Germany, F.R.). Inst. of Geophysics 

and Meteorology. 

Bestimmung der Strahiungsbilanz am Oberrand 

der Atmosphaere. Beteiligung des Instituts fuer 

Geophysik und Meteorologie der Universitaet 

Koein an dem Earth Radiation Budget Experiment 

prem der NASA/NOAA. (Determination of the ra- 
lation t in the outer range of the atmos- 

oe Contribution of the Institut fuer Geophysik 

und Meteorologie, University of Cologne, to 

NASA’s ‘ERBE’). 

E. Raschke, M. Rieland, and R. Stuhimann. Feb 89, 

36p ETDE-mf-1768947 

In German. 

U.S. Sales Only. 


The international experiment ERBE (Earth Radiation 
Budget Experiment) has measured the different com- 
ponents of the radiation budget in the outer range of 
the atmosphere since November 1984. An internation- 
al team of experts, including also Prof. Dr. E. Raschke, 
was changed by NASA with ven py be, experi- 
ment scientifically. The contribution of the Cologne 
task force consisted in extensive, theoretical and prac- 
tical investigations to assess the errors made in the 
transformation of measuring data into broad-band radi- 
ation fluxes as well as in the spatial and time integra- 
tion of these fluxes. Further work was concerned with 
the derivation of the radiation budget for special geo- 
graphic areas. The results obtained are relevant not 
only for the Earth Radiation Budget Experiment but 
may possibly be of use also for future satellite missions 
(e.g., ScaRab). ERBE will make available for scientific 
evaluation an extremely accurate set of data on the 
radiation budget in the outer range of the atmosphere 
spanning several years, which carries great impor- 
tance for climate research. (orig.) With 1 tab., 6 figs. 
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N91-21670/5/GAR 
Research and Data Systems, Inc., Lanham, MD. 
Analysis of Error in TOMS Total Ozone as a Func- 
tion of Orbit and Attitude Parameters. 

W. W. “oo P. E. Ardanuy, W. C. Braun, B. J. 


PC A03/MF A01 


Vallette, and P. K. Bhartia. Apr 91, 44p NAS 
1.26:4361, REPT-91B00079, NASA-CR-4361 
Contract NAS5-29373 


Computer simulations of orbital scenarios were per- 
formed to examine the effects of orbital altitude, equa- 
tor crossing time, attitude uncertainty, and orbital ec- 
centricity on ozone observations by future satellites. 
These effects were assessed by determining changes 
in solar and viewing geometry and earth daytime cov- 
erage loss. The importance of these changes on 
ozone retrieval was determined by simulating uncer- 
tainties in the TOMS ozone retrieval algorithm. The 
major findings are as follows: (1) Drift of equator cross- 
ing time from local noon would have the largest effect 
on the quality of ozone derived from TOMS. The most 
significant effect of this drift is the loss of earth daytime 
coverage in the winter hemisphere. The loss in cover- 
age increases from 1 degree latitude for + or - 1 hour 
from noon, 6 degrees for + or - 3 hours from noon, to 
53 degrees for + or - 6 hours from noon. An additional 
effect is the increase in ozone retrieval errors due to 
high solar zenith angles. (2) To maintain contiguous 
earth coverage, the maximum scan angle of the 
sensor must be increased with decreasing orbital alti- 
tude. The maximum scan angle required for full cover- 
age at the equator varies from 60 degrees at 600 km 
altitude to 45 degrees at 1200 km. This produces an 
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increase in spacecraft zenith angle, theta, which de- 
creases the ozone retrieval accuracy. The range in 
theta was approximately 72 degrees for 600 km to ap- 
proximately 57 degrees at 1200 km. (3) The effect of 
elliptical orbits is to create gaps in coverage along the 
subsatellite track. An elliptical orbit with a 200 km peri- 
gee and 1200 km apogee produced a maximum earth 
coverage gap of about 45 km at the perigee at nadir. 
(4) An attitude uncertainty of 0.1 degree in each axis 
(pitch, roll, yaw) produced a maximum scan angle to 
view the pole, and maximum solar zenith angle). 
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PB91-189340 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Gas and Particulate Science Div. 
Reference NO2 Calibration System for Ground- 
Based Intercomparisons during NASA’s GTE/CITE 
Il Mission. 

Final rept. 

A. Fried, L. Nunnermacker, B. Cadoff, R. Sams, and 
N. Yates. 1990, 8p 

Pub. in Jnl. of Geophysical Research - Atmospheres 
95, nD7 p139-146 1990. 


An NO2 calibration system, based upon a permeation 
tube and a two stage dynamic dilution system, was de- 
signed, constructed, and characterized at the National 
Bureau of Standards. The calibration system de- 
scribed was employed as the reference standard in 
NASA's Global Tropospheric Experiment/CITE-II mis- 
sion in August of 1986, and was capable of accurately 
delivering known NO2 concentrations in the 0.4 to 200 
ppbv concentration range with a total uncertainty 
around 10%. Extensive laboratory tests were carried 
out based upon gravimetry, chemiluminescence de- 
tection, and tunable diode laser absorption spectros- 
copy, to characterize both the system performance 
and the permeation emission rate. Upon completion of 
these tests, the calibration system was mounted on 
board NASA’s research aircraft at both the Wallops 
Island and Ames research facilities. Known NO2 con- 
centrations in the 0.4 to 1 ppbv range were delivered to 
four different NO2 detectors in a double blind inter- 
comparison. 


Weather Modification 
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TIB/B91-00769/GAR PC E14 
Mainz Univ. (Germany, F.R.). Fachbereich 19 - Chemie 
und Pharmazie. 

Verbrennung pfianzlicher Biomasse als Quelle at- 
mosphaerischer Spurengase: Cyanoverbindun- 
gen, CO, CO sub 2 und NO sub x . (Burning of vege- 
tational biomass as a source of atmospheric trace 
gases: Cyanogenic compounds, CO, CO sub 2 and 
NO sub x ). 

Diss. (Dr.rer.nat). 

J.M. Lobert. 23 Feb 90, 147p 

In German. 


Connected to an increasing pollution of the atmos- 
phere there is a growing interest in the knowledge 
about cycles and reaction pathways of atmospheric 
trace gases. Knowledge of background concentrations 
and reaction pathways is needed as well as the 
sources of trace gases. One of the important sources 
of a many atmsopheric gases is the burning of biomass 
which occurs mostly in the tropical region of the earth. 
Substances produced by biomass burning can be 
roughly divided into four categories: Oxides of the ele- 
ments, hydrocarbons, oxygen and nitrogen containing, 
carbonaceous compounds. The main products of or- 
ganic material combustion are water and carbon diox- 
ide, but of greater interest in the chemistry of the at- 
mosphere are the many substances being produced in 
comparatively small amounts by incomplete combus- 
tion. The determination of the source strength of bio- 
mass burning for the nitriles rine en (NC-CN), Hy- 
drogen Cyanide (HCN), Acetonitrile (CH sub 3 CN), Ac- 
rylonitrile (CH sub 2 =CHCN), Propionitile (CH sub 3 
CH sub 2 CN) and for CO, CO sub 2 and NO sub x had 
been the goal of this thesis. (orig. / ‘aia (Copyright (c) 
1991 by FIZ. Citation no. 91:00076 
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N91-21633/3/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

aneee, AL. George C. Marshall Space Flight 
inter. 

Atmospheric Environment for Space Shuttle (STS- 

38) Launch. 

G. L. Jasper, and G. W. Batts. Feb 91, 44p NAS 

1.15:103530, NASA-TM-163530 


A summary of selected atmospheric conditions ob- 
served near space shuttle STS-38 launch time on No- 
vember 15, 1990, at Kennedy Space Center is pre- 
sented. STS-38 carried a Department of Defense pay- 
load and the flight azimuth in this report will be denoted 
by areference flight azimuth, since the actual flight azi- 
muth is not known. Values of ambient pressure, tem- 
perature, moisture, ground winds, visual observation 
(cloud), and winds aloft are included. The sequence of 
prelaunch Jimsphere-measured vertical wind profiles 
is presented. The final atmospheric tape, which con- 
sists of wind and thermodynamic parameters versus 
altitude, for STS-38 vehicle ascent was constructed. 
The STS-38 ascent atmospheric data tape was con- 
structed by Marshall Space Flight Center’s Earth Sci- 
ence and Applications Division to provide an internally 
consistent data set for use in postflight performance 
assessments and represents the best estimate of the 
launch environment to the 400,000-ft altitude that was 
traversed by the STS-38 vehicle. 
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AD-A234 073/5 Not available NTIS 
New York Academy of Sciences, NY. 

Uses of Linguistics (Annuals of the New York 
Academy of Sciences. Volume 583). 

E. H. Bendix. 25 May 90, 242p 

Availability: The New York Academy of Sciences, New 
York, NY 10021. PC $59.00. No copies furnished by 
DTIC/NTIS. 


CONTENTS: Ordinary Conversation and Literary Dis- 
course: Coherence and the Poetics of Repetition. 
From Xenolect to Mimolect to Pseudocomprehension: 
Structural Mimicry and Its Functional Consequences in 
Decreolization. Social Cognition vs. Semantic Cogni- 
tion: Puerto Rican Racial Term Usages. Integrating 
Qualitative and Quantitative Methods in the Study of 
Bilingual Code Switching. Language Development in 
Context. Interpreting PRO: From Strategy to Structure. 
Aspects of Communicative Development in Physically 
Handicapped Toddlers. A New Method of Represent- 
ing Constituent Structures. Computer Analysis of Sub- 
language Information Structures. The Initial Consonant 
Mutations in the Brythonic Celtic Languages, and The 
os of Prehistoric South Asian Language 
ntact. 
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AD-A234 366/3/GAR PC A04/MF A01 
Goodwin (R. Christopher) and Associates, Inc., New 
Orleans, LA 

Cultural Resources Investigations of the Citrus 
Lands Area; New Orleans to Venice Hurricane Pro- 
tection Project, Plaquemines Parish, Louisiana. 
Final rept. 

R. C. Goodwin, J. M. Wojtala, W. A. Morgan, S. B. 
Smith, and J. H. McClay. Aug 90, 61p COELMN/PD- 


90/13, 
Contract DACW29-88-D-0121 


During April and May 1990 archeological investiga- 
tions were conducted at the proposed Citrus Lands 
borrow area near West Point a la Hache, in Plaque- 
mines Parish, Louisiana. No archeological remains 
were encountered within the planned project area. 
However, one previously unrecorded site, 16PL153, 
was encountered outside the limits of the proposed 
borrow pit. This site probably represents the remains 





of a field Katya structure. No further work is recom- 
mended for — area. Site 16PL153 will require 
adtional resting, future plans will result in impact to 
in of the site complex. 
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DE91740639/GAR PC AO7/MF A01 
Clermont-Ferrand-2 Univ., Aubiere (France). Lab. de 
Physique Corpusculaire. 

Application de la yee > oe thermolumines- 
cence au Neolithique Mai vod peggy mn 
cence as a dating Thethod peel the Morocco 
Neolithic). 


Thesis. 
M. Ousmoi. Sep 89, 148p PCCF-T-8905 


In French. 
U.S. Sales Only. 


Thermoluminescence is an absolute dating method 
which is well adapted to the study of burnt clays and so 
of the prehistoric ceramics belonging to the Neolithic 
period. The purpose of this study is to establish a first 
absolute chronology of the septentrional morocco Ne- 
olithic between and 7000 years before us and 
some improvements of the TL dating. The first part of 
the thesis contains some hypothesis about the moroc- 
co Neolithic and some problems to solve. Then we 
ps the TL dating method along with new process to 
iorate the quality of the results like the shift of 
pao TL peaks or the crushing of samples. The meth- 
ods which were employed using 24 samples belonging 
to various civilisations are: the quartz inclusion method 
and the fine grain technique. For the dosimetry, sever- 
al methods were used: determination of the K(sub 2)O 
contents, alpha counting, site dosimetry using TL dosi- 
meters and a scintillation counter. The results which 
were found bring some interesting answers to the ar- 
cheologic question and ameliorate the chronologic 
schema of the Northern morocco Neolithic: develop- 
ment of the old cardial Neolithic in the North, and per- 
haps in the center of Morocco (the region of Rabat), 
between 5500 and 7000 before us. Development of 
the recent middle Neolithic around 4000-5000 before 
us, with a protocampaniforme (Skhirat), little older than 
the campaniforme recognized in the south of Spain. 
Development of the bronze age around 2000-4000 
before us. (ERA citation 16:007874) 
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N91-21739/8/GAR 

Houston Univ. at Clear Lake City, TX. 

Endorsement-Based Approach to Student Model- 

= for Planner-Controliled intelligent Tutoring Sys- 
ems. 


Final Report, Jun. - 31 Dec. 1990. 

W. R. Murray. 31 Dec 90, 31p NAS 1.26:188177, 
NASA-CR-188177 

Contract NCC9-16 


PC A03/MF A01 


An approach is described to student modeling for intel- 
ligent tutoring systems based on an explicit represen- 
tation of the tutor’s beliefs about the student and the 
arguments for and against those beliefs (called en- 
dorsements). A lexicographic comparison of argu- 
ments, sorted according to evidence reliability, pro- 
vides a principled means of determining those beliefs 
that are considered true, false, or uncertain. Each of 
these beliefs is ultimately justified by underlying as- 
sessment data. The endorsement-based approach to 
student modeling is particularly appropriate for tutors 
controlled by instructional planners. These tutors 
place greater demands on a student model than op- 
ove. wel tutors. Numerical calculi approaches are 
less well-suited because it is difficult to correctly 
ssign numbers for evidence reliability and rule plausi- 
bly. It may also be difficult to interpret final results 
provide suitable combining functions. When nu- 
meric measures of uncertainty are used, arbitrary nu- 
meric thresholds are often required for planning deci- 
sions. Such an approach is inappropriate when robust 
context-sensitive planning decisions must be made. A 
TMS-based implementation of the endorsement- 
based approach to student modeling is presented, this 
roach is compared to alternatives, and a project 
pine is provided describing the evolution of this ap- 
proach. 
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N91-21776/0/GAR 
Houston Univ. at Clear Lake City, TX 


PC A05/MF A01 


Designing a Training Tool for imaging Mental 


Minal Te Technical Report, Feb. 1989 - May 1990. 

C. J. Dede, and G. Jayaram. Nov 90, 87p NAS 
1.26:187891, AFHEL-CR 90-80, NASAL R-187891 
Contract NCC9- 


aaa in a with AF Human Resources 


The training process can be conceptualized as the stu- 
dent acquiring an evolutionary sequence of classifica- 
tion-problem solving mental models. For example a 
physician learns (1) classification systems for patient 
symptoms, diagnostic procedures, diseases, and 
therapeutic interventions and (2) interrelationships 
among these classifications (e.g., how to use diagnos- 
tic procedures to collect data a patient’s symp- 
toms in order to identify the disease so that 
measures can be taken. This project developed func- 
tional specifications for a computer-based tool, Mental 
Link, that allows the evaluative imaging of such mental 
models. The fundamental design approach underlying 
this representational medium is voneresd of virtual cog- 
nition space. Typically intangible cognitive entities and 
links among them are visible as a three-dimensional 
web that represents a knowledge structure. The tool 
has a high degree of flexibility and customizability to 
allow extension to other types of uses, such a front- 
end to an intelligent tutoring system, knowledge base, 
hypermedia system, or semantic network. 
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N91-21945/1/GAR 
(Order as N91-21940/2/GAR, PC A08/MF 


A01) 
Houston Univ. at Clear Lake City, TX. 
Model for Addressing Navigation Limitations and 
Metacognitive Constraints in Hypermedia Training 
Systems. 
G. B. Freedman. 1990, 6p 
In Its Sepec Conference Proceedings: Hypermedia 
and Information Reconstruction. Aerospace Applica- 
tions and Research Directions 6 p. 


A model for addressing navigation limitations and me- 
tacognitive constraints in hypermedia training systems 
is presented in the form of the viewgraphs. follow- 
ing subject areas are covered: samples of software 
and people problems; system design; and hypermedia 
training system. 
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N91-21949/3/GAR 
(Order as N91-21940/2/GAR, PC A08/MF 
A01) 
Jet Propulsion Lab., Pasadena, CA. 


Integrating Knowledge and Control into Hyperme- 
= ~ Training Environments: Experiments 
wi 


lyperclips. 
R. W. Hill. 1990, 10p 
In Houston Univ., Sepec Conference Proceedings: Hy- 
permedia and Information Reconstruction. Aerospace 
Applications and Research Directions 10 p. 


The issues of knowledge representation and control in 
hypermedia-based training environments are dis- 
cussed. The main objective is to integrate the flexible 
presentation capability of hypermedia with a knowl- 
edge-based approach to lesson discourse manage- 
ment. The instructional goals and their associated con- 
cepts are represented in a ki representation 
structure called a ‘concept network’. Its functional 
usages are many: it is used to control the navigation 
through a presentation space, generate tests for stu- 
dent evaluation, and model the student. This architec- 
ture was implemented in HyperCLIPS, a hybrid system 
that creates a bridge between HyperCard, a popular 
hypertext-like system used for building user interfaces 
to data bases and other applications, and CLIPS, a 
highly portable government-owned expert system 
shell. 
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N91-21952/7/GAR 
(Order as N91-21940/2/GAR, PC oer 


Houston Univ. at Clear Lake City, TX 

In Its Sepec Conference Proceedings: Hypermedia 
and Information Reconstruction. Aerospace Applica- 
tions and Research Directions 11 p. 

Claims and rebuttals that hypermedia (the associative, 
nonlinear interconnection of multimedia materials) is a 
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fundamentally innovative —— of thinking and com- 
municating are described. This representational archi- 
tecture has many advantages that make it a major ad- 
vance over other media; however, it also has several 
intrinsic problems that severly limits its effectiveness 
as a medium. These advantages and limits in applica- 
tions are discussed. 
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N91-21956/8/GAR 
(Order as N91-21955/0/GAR, PC A05/MF 
A01) 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
K Base Browser 


C Using 
T. Pocklington, and L. Wang. 1990, 14p 
In Houston Univ., Sepec Conference Proceedings: Hy- 
permedia and Information Reconstruction. Aerospace 
ee and Research Directions. Addendum 14 


gore system is being developed to browse 
prema (C Language Integrated Production Systern) 

bases. This system will be used to help 
wenn flight controllers for the Mission Control Center. 
Browsing this ki base will be accomplished 
either by having navigating through the various collec- 
tion nodes that have already been defined, or through 
the query languages. 
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PB91-196709/GAR PC A05/MF A01 
Office of Educational Research and Improvement 
=o. he na DC. 

Education Policy and Telecommunications Tech- 


nologies. 
A. D. Sheekey. May 91, 94p 


Contents: 

Technology and Students at Risk of School 
Failure; 

Advanced Technologies: 

Innovations and Applications for Distance 
Learning; 

Policies for Educational Technology: 

A National; State, and Local Agenda; 

Telecommunications and — 

Supporting Change or erry bs 

Using Tecwidliee to Support Professional 
Development for Teachers and Administrators; 

The Mass LearnPike: 

Educational Telecommunications Comes to the 
Commonwealth; 

A Depiction of Distance Education; 

and Telecommunications: 

The Critical Resource for Achieving National 
Educational Goals. 


International Relations 
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AD-A233 673/3/GAR PC A04/MF A01 
RAND Corp., Santa Monica, CA. 

Baroque Debate: Public Diplomacy and Naval 
Arms Control, 1986, 1989. 

eg Aug 90, 64p Rept no. RAND/N-3121- 

U 


No abstract available. 
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AD-A233 681/6/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

U.S. Strategy for Combatting Terrorism: Should 
the U.S. and USSR om —aaelasameaae  pemaaes 
on international 

Military studies project rept. 

W. A. Shatzer. 5 Mar 91, 29p 


U.S. policy toward terrorism has evolved incremental- 
ly. Its basic premises are that the United States will 
make no concessions to terrorists, pay no ransoms, 
release no prisoners, or agree to other acts that “eo 
encourage terrorism. For the past several years 

United States has tried through diplomatic means to 
encourage its Western European Allies to participate 
in a joint international counter terrorist strategy. Future 
U.S. policy probably will depend on the level of terror- 
ism and the extent to which international states are 
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willing to cooperate strategically. This paper will pro- 
pose that a better national strategy for combatting 
international terrorism must include international coop- 
eration, specifically with the Soviet Union. At present, 
the American foreign policy community is actively en- 
in a review of U.S. diplomacy toward the Soviet 
nion’s new thinking. the idea that terrorism might be 
an area of possible cooperation between East and 
West unquestionably warrants exploration. 
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AD-A233 758/2/GAR PC A05/MF A01 
Institute for Defense Analyses, Alexandria, VA. 
Workabie h to Naval Arms Control: Devel- 
opment of fidence-Building Measures at Sea. 
Final rept. 


R. P. Hilton. Nov 90, 82p IDA-P-2521, IDA/HQ-90- 
36648, SBI-AD-E501 366 
IDA Central Research Program. 


Naval forces have not been the subject of any conven- 
tional force reduction jOtiations since the period be- 
tween World War | and World War II. Naval arms con- 
trol includes: numerical or structural limitations (hulls, 
weapons, bases, etc.); operational constraints (exclu- 
sion zones, size and duration of exercises, distance 
from coasts, etc.); and confidence building measures 
(notification, observers, signaling intentions, etc.). One 
aspect of naval arms control that has met with some 
success has been the development of Confidence- 
a Measures at Sea. The 1972 U.S.-USSR 
INCSEA Agreement has been successful for 18 years 
in ameliorating one — area of superpower ten- 
sion. Two other U.S.-USSR ——-. containing 
confidence-building measures, that have built upon the 
experience of INCSEA are the Dangerous Military Ac- 
tivities Agreement and the Nuclear Risk Reduction 
Centers Agreement. Eight bilateral INCSEA agree- 
ments have been signed between the Soviet Union 
and individual NATO nations. Confidence-and-Securi- 
ty-Building Measures (CSBMs) are the subject of the 
34 nation CSCE conference in Vienna, Austria; CSCE 
agreement at the Stockholm conference in 1987 led to 
inclusion in the CSBM regime of naval exercises func- 
tionally linked to the shore. Development of enhanced 
Confidence-Building Measures appears to offer the 
best prospect for reducing residual U.S.-Soviet con- 
frontations and tensions at sea. Such Confidence- 
Building Measures, in conjunction with force reduc- 
tions, lessening of the Soviet threat and curtailment of 
operations due to fiscal pressures, might make further 
numerical or structural reductions and operational con- 
straints unnecessary. 
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AD-A233 764/0/GAR PC A04/MF A01 
Center for Naval Analyses, Alexandria, VA. Operations 
and Support Div. 

Evoiving Roie of the Supreme Soviet in National 
Security Decision-Making. 

Final rept. 

K. J. Rackers. Oct 90, 58p Rept no. CRM-90-230 
Contract N00014-91-C-0002 


The recent, radical movement toward democratization 
of the political system in the USSR has generated im- 
portant changes in its legislative organs. This study ex- 
amines the ongoing restructuring of these bodies, with 
particular emphasis on the Supreme Soviet and its 
evolving role in national security decision making. A 
totally new state body, the Congress of People’s Dep- 
uties, also is analyzed as to its structure, tasks, and 
responsibilities. From its membership was elected the 
new Supreme Soviet, which is contrasted with the old 
Supreme Soviet, its history, organization, power, and 
responsibilities. The shifting sources of legislative 
power and the changing roie of the new and strength- 
ened legislative bodies are discussed. 
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AD-A233 819/2/GAR PC A12/MF A02 
National Defense Univ., Washington, DC. 

American and Soviet Relations Since Detente. 

T. L. Heyns. 1987, 266p 


No abstract available. 
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Army Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 
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iranian Revolution: Revalidating Crane Brinton’s 
Model of Revolutions for the Operational and Stra- 
tegic Planner. 

Monograph rept. AY89/90. 

J. H. Muhl. 26 Apr 90, 62p 


Crane Brinton’s analysis of popular revolutions offers 
the strategic and operational planner a valid mode for 
checking the consistency of ends, ways and means, 
for campaign plans. As a planning tool, Brinton’s 
model fills a gap in FM 100-20, which all but ignores 
‘popular’ revolutions. Furthermore, Brinton’s model 
discusses post-revolt dynamics, another area devoid 
of good analysis. This monograph revalidates Brin- 
ton’s 1938 model using the Iranian Revolution as a test 
case, proving the timelessness of sound thought. 


145,365 
AD-A234 132/9/GAR 

RAND Corp., Santa Monica, CA. 
Rand Strat 


PC A08/MF A01 


egy Assessment System’s Green Agent 
Model of Third-Country Behavior in Superpower 
Crises and Conflict. Revision. 

D. A. Shiapak, W. L. Schwabe, M. A. Lorell, and Y. 
a Sep 86, 155p Rept no. RAND/N-2363-1- 


Contract MDA903-85-C-0030 
Revision of report dated Oct 85, AD-A163 678. 


Green Agent is one of several computer models used 
in the Rand Strategy Assessment System (RSAS) to 
support automated war gaming. The RSAS, including 
Green Agent, will be transferred to the government to 
use in gaming a broad range of superpower conflict 
scenarios. To judge the credibility of gaming results, 
one needs to understand the models, including Green 
Agent. The depth of understanding necessary will vary 
from person to person. For some people, a general 
overview of the RSAS will be sufficient; a brief over- 
view is incorporated in this Introduction. This Note is a 
technical description of the Green Agent model Sec- 
tion Il outlines the range of political-military behavior 
the Green Agent is intended to simulate. Section Ili ad- 
dresses the architecture of the model and should be of 
interest to RSAS users and computer modelers wish- 
ing to enrich or otherwise change Green Agent rules. 
The Green Agent architecture is fixed for the near 
future, but individual rules are inserted or improved 
continually. Appendix A provides the rules as they ex- 
isted in July 1986. Discrepancies exist between the 
model as documented and the code in Appendix A, 
since all elements of the current RSAS are not capable 
of supporting some aspects of Green Agent design. 
Appendix B is a selected bibliography of RSAS pubii- 
cations. 
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AD-A234 352/3/GAR PC A03/MF A01 
Naval Postgraduate School, Monterey, CA. 
Reforming Part 11 of the 1982 United Nations Law 
of the Sea Convention. 

Master’s thesis. 

R. Bannon. Jun 90, 45p 


No abstract available. 
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AD-A234 382/0/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Conflicting Claims in the South China Sea. 

Study project. 

D. M. Alwi. 27 Mar 91, 41p 


The South China Sea is a strategic location in the Far 
East and has historically been a major sea lane of 
communication linking Europe and East Asia. The 
whole area is under dispute between the littoral states 
that involved the numerous archipelagoes and gulfs. 
Territorial claims over islands, reefs, shoals, and atolls 
in the archipelagoes stem from the potentially rich sea- 
beds lying under the sea and the marine life there. The 
last two decades saw the increasing use of the military 
by the littoral states to stake their claims. The latest 
skirmishes in March 1988 between the Chinese navy 
and the Vietnamese troops in the Spratlys amply dem- 
onstrated the explosive situation in the region. Uniess 
these disputes can be peacefully negotiated, the sta- 
bility in the South China Sea will remain threatened. 


145,368 


AD-A234 383/8/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 


NATO after Iraq: Cut of Sector, or Out of Business. 
Final rept. 
B. K. Scott. 5 Apr 91, 37p 


The North Atiantic Treaty Organization (NATO) has 
survived many Cold War crises over the past forty-one 
years, only to be faced with the most crucial test to 
Alliance solidarity: The dissolution of the Warsaw Pact 
and the effect of the War in the Gulf. This paper exam- 
ines the future of NATO in light of these two cataclys- 
mic events. It is the author’s thesis that unless NATO 
accepts the out-of-area mission for its military forces, it 
will become a hollow shell and collapse upon itself. 
The method of analysis is simple and direct: First, 
demonstrate that there is historical precedent for 
NATO military forces being employed out-of-sector; 
second, review the basic NATO charter to ensure that 
it does not expressly prohibit NATO forces operating 
out of the Central Region; third, illustrate that Germa- 
ny’s Basic Law does not prohibit their military forces 
from being deployed out of the Central Region; and 
finally, persuade the reader that no European only or- 
ganization (WEU, EC, or CSCE) could handle this out- 
of-area mission. 


145,369 

AD-A234 428/1/GAR PC A04/MF A01 
Air War Coll., Maxwell AFB, AL. 

Need for Organization of African Unity to Develop 
a Peacekeeping Capability. 

Research rept. 

C. A. Dada. May 90, 57p 


The maintenance of peace in the world has become 
the central problem and preoccupation of nation 
states, international organizations, and regional 
bodies. In an increasing interdependent world, the 
search for peace has quite understandably and inevi- 
tably become a collective exercise. Since the end of 
WWII, global efforts aimed at maintenance of peace 
have been carried out through the United Nations. But 
as crisis areas increased all over the world, regional 
groups such as the Organization of African Unity 
(OAU) were required to assume new role of peace- 
keeping within their area. The need for peacekeeping 
operations in Africa has increased significantly in 
recent years as a result of an increase in intrastate and 
interstate conflicts. The types of situations that have 
called for peacekeeping operations include border 
clashes, civil wars, and ethnic conflicts. The purpose 
of this study is to determine what type of military 
peacekeeping force can and must be developed within 
the framework of the OAU. The structure must be fea- 
sible and should assist in preserving and strengthening 
the organization, enhance the existing system of 
peacekeeping; and promote the evolutionary advance 
towards a continent of peace and stability. 


145,370 

AD-A234 470/3/GAR PC AO5/MF A01 
Naval Postgraduate School, Monterey, CA. 

Glasnost and Secrecy in the Soviet Military. 

Final rept. 1 Jul 89-30 Sep 90. 

M. Tsypkin. 21 Dec 90, 89p Rept no. NPS-NS-91- 


002 
Grant MIPR-DAMRO07801 


Implementation of new arms control agreements with 
the USSR requires reduction of Soviet secrecy. Impor- 
tant steps toward greater openness have been made 
by the Soviets. These steps, however, might be re- 
versed by political instability in the USSR. 


145,371 

AD-A234 519/7/GAR 

Air War Coll., Maxwell AFB, AL. 
SIOP for Perestroika. 
Research rept. 

R. Szafranski. Apr 90, 36p 


PC A03/MF A01 


The pursuit of greater stability through arms reductions 
is an important component of perestroika. Assuming 
strategic weapons reductions, the general nuclear war 
plan, the Single Integrated Operational Plan (SIOP), 
will change to employ fewer nuclear arms. If stability 
and threat reduction are authentic goals, the composi- 
tion of nuclear offensive forces and the SIOP alert 
force will evolve accordingly. Greater reliance will likely 
be placed on bombers. The United States and the 
Soviet Union can use the opportunity provided by per- 
estroika to agree that the only legitimate role of nucle- 
ar weapons is to deter nuclear weapons by threatening 
nuclear reprisal or punishment. Both sides can then 





share a strategic catechism that would allow them to 
move toward smail reprisal forces. 


145,372 


PB91-197095/GAR PC A10/MF A02 
Department of the Treasury, Washington, DC. Office of 
the Assistant ne 7 for Economic Policy. 
Contingent een es ean 
Government, December 31, 1990. 

Quarterly rept. 

31 Dec 90, 205p 

See also PB91-161125. 


The reported contingent liability of the U.S. Govern- 
ment is presented first oe —_ . foreign obligors, which 
is followed by the co: nent obligor divisions of (Il) 
Official obligors and ‘il) pr private obligors. Within each of 
the obligor divisions are 

total program contingent liability, (2) 

ee liability is in effect, and (3) contingent liabil- 
ity of programs in effect in each country. a 
fast (IV) table lists, by program within country, the 
detail of individual contracts of more than one million 
dollars contingent liability and then the aggregate sum 
of those contracts of one million dollars or less contin- 
gent liability. The fourth table also shows the project 
amount for each such contract. The fifth (V) and last 
table lists the U.S. Government guaranteed credits of 
the Federal Financing Bank (a U.S. Government 
agency); these data are not included ‘> the totals of 
any other table. 


145,373 

PB91-923521/GAR Subscription 
Department of State, Washington, DC. Bureau of 
Public Affairs. 

Dispatch Volume 2, Number 21, May 27, 1991. 

27 May 91, 28p 

Paper copy only available on subscription, U.S., 
Canada, and Mexico price $142.00/year First Class or 
$430.00/year Overnight Delivery. All others write for 
quote. Also available on demand in paper copy or 
microfiche. 


Contents: 
er Assistance Funding Proposal for FY 
1992; 


The 89th Anniversary of Cuban Independence; 
Update on Iraqi Refugees and Displaced Persons; 
US Relations with East Asia and the Pacific: 

A New Era; 

Department Statement on Gandhi Assassination; 
From Isolationism to Global Leadership, 1933-45. 


Job Training & Career Development 
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PB91-923522/GAR Subscription 
Department of State, Washington, DC. Bureau of 
Public Affairs. 

Dispatch Volume 2, Number 22, June 3, 1991. 

3 Jun 91, 15p 

Paper copy only available on subscription, U.S., 

Canada, and Mexico price $142.00/year First Class or 
$430.00/year Overnight Delivery. All others write for 
quote. Also available on demand in paper copy or 
microfiche. 


Contents: 
Middle East Arms Control Initiative; 
Conventional Armed Forces--Agreement in 

Principle; 

US Policy Toward Yugoslavia; 
Recent Developments in Ethiopia; 
Economics and National rity; 
COCOM--A New System of Export Controls. 


Psychology 
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AD-A233 763/2/GAR PC A03/MF A01 
lowa Univ., lowa City. Linquist Center for Measure- 
ment. 


—~ of Decay of Activation in Semantic 
Memory a Speed-Accuracy Methodology. 
Final rept. Jul 89-Jan 91. 

D. F. Lohman. Jan 91, 28p AFOSR-TR-91-0156, 
Grant AFOSR-89-0385 


The purpose of this experiment was to determine of a 
speed-accuracy methodology might help us better un- 
derstand repetition priming in a semantic comparison 
task. Recruits (N=221) first attempted 224 semantic 
comparison trials in a self-paced . They were 

then administered several reference tests. They then 
attempted another 40 self-paced trials and 408 fixed- 
exposure trials, half of which were repeats of trials 
seen one hour earlier. Priming effects were estimated 
by subtracting means in the self-paced condition and 
by fitting two exponential curves to Saute from the fixed- 
exposure condition. Results generally 

McClelland’s (1979) prediction that prim a 

raise asymptotic rie Ha of accuracy for prii stimuli. 
The only exception observed was for subjects with 
high scores on two general kno’ tests. For these 
subjects, repetition priming affected the rate of proc- 
essing stimuli rather than asymptotic 
accuracy.(Author) 


145,376 

AD-A233 773/1/GA PC A12/MF A02 
Office of the Chief oF Naval Research, fee oo VA. 
Cognitive and Neural Sciences Division 1 


el rept. 1 Oct 89-30 Sep 90. 
W. S. Vaughan. Aug 90, 252p Rept no. OCNR- 
114290-17 


Cognitive and Neural Sciences Division ‘ams are 
carried out under contracts and grants aw on the 
basis of proposals received in response to a Broad 

Agency Announcement in the Commerce Business 
Daily. They are evaluated on the scientific merit of the 
proposed research, the facilities available for its con- 
duct, the competence of the principal investigators, 
and relevance to Navy needs. The elements that 
shape our research program are scientific gaps and 
opportunities, and operational needs identified in Navy 
planning documents. Our overall aim is to ever 
quality science for the good of the Navy and the 
nation. 


145,377 
N91-21939/4/GAR PC A03/MF A01 
Georgia Inst. of te Atlanta. 

Acquisition and nna of + ageye Behavior in 
Dynamic Decision-Making T: 

— Status Report, 1 ae 1990 - 31 Jan. 

A. Kirlik. 1990, 40p NAS 1.26:188084, GIT-91-2, 
NASA-CR-188084 

Contract NAG2-656 


Ongoing research investigating perceptual and con- 
textual influences on skilled human performance in dy- 
namic decision making environments is discussed. 
The research is motivated by two general classes of 
findings in recent decision making research. First, 
many studies suggest that the concrete context in 
which a task is presented has strong influences on the 
psychological processes used to perform the task and 
on subsequent performance. , studies of 
skilled behavior in a wide variety of task environments 
typically implicate the perceptual system as an impor- 
tant contributor to decision-making performance, 
either in its role as a mediator between the current de- 
cision context and stored knowledge, or as ‘a mecha- 
nism capable of directly initiating activity through the 
development of a ‘trained eye.’ Both contextual and 
perceptual influences place limits on the ability of tradi- 
tional utility-theoretic accounts of decision-making to 
guide display design, as variance in behavior due to 
pedir rs Ar or the development of a perceptual 
skill is left unexplained. The author outlines a frame- 
work in which to view questions of perceptual and con- 
textual influences on behavior and describe an experi- 
mental task and analysis technique which will be used 
to diagnose the possible role of perception in skilled 
decision making performance. 


Social Concerns 


1 


45,378 
AD-A233 869/7/GAR PC A05/MF A01 
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AD-A234 007/3/GAR 





: Can We Stop the New Pancho 
rept. AY89/90. 

M. L. Van Drie. 4 May 90, 54p 

This monograph examines the role which the United 
States Army can play in counter-drug operations. First, 
the current drug threat to the United States is analyzed 
for vulnerability to American action. Areas where drugs 
can be attacked are at the source, in transit, and at 
their destination. to area is analyzed in terms of 
<— pe re tan reaction, international re- 


are A reactions. interdiction at the 
borders of the nited States is determined to be the 


a operations. 

United States Army, if augmented by modern technol- 

ogy could successfully conduct drug interdiction at the 
border today. 


145,380 
AD-A234 053/7/GAR Ne A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Ghost Dancer: The Use of Active Duty 
Army Forces in Marijuana Eradication. 
I study project. 
H. J. Richter. 11 Mar 91, 70p 


The ‘War on ’ is the number one domestic issue 
confronting the Nation —— Since the 1980’s, the 
Department of Defense (DO! ) has played a role in the 
‘War on Drugs,’ although reluctantly. In 1990, there 
was an emphasis on the part of the Department of De- 
fense to perform its fair share of the national effort. 
This effort included five major drug eradication mis- 
sions which the Department of Defense supported. In 
one of these operations, Operations Ghost Dancer, 
the active Army contributed the majority of the military 
forces in support of a Bureau of Land Management 
drug eradication mission. This was the Nation’s first 
pape aby ore ts a an ce ene 

—— operations. Many lessons were learned that apply 
to all levels of civilian and military command. However, 
of particular importance are the lessons learned that 
apply to the senior Army Leadership. These areas in- 
clude the need for an improved vision of where we are 
heading; standardization and clarification of the Posse 
Comitatius requirements and the rules of engagement; 
and clarification of resource request procedures. 
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AD-A234 230/1/GAR PC A04/MF A01 
Strat War Coll., Carlisle Barracks, PA. 

— of the War on Drugs. 


M4 M. nae O Comer. 9 Apr 91, 57p 


The term war on drugs has received considerable ac- 
to describe the efforts of our government 
et oe to rid our society of drug trafficking. This 
a strategic analysis of the war on 
drugs it by discussing the negative con Nnces 
which frua trafficking are having on socie mesti- 
cally and the adverse impacts on friendly govern- 
ments, particularly in Latin America. A review of the 
various strategies used to combat drug trafficki m4 
date is provided, showing that the strategy . 
changed several times in the recent past. Unintended 
consequences resulting from these various strategies 
are discussed. And lastly, an analysis is conducted - 
the war on drugs from a Clausewitzian perspective t 
determine if the principles of war which the noted sine 
sian military strategist espoused are appropriate to the 
drug war, and if they are ‘oe being followed. This paper 
concludes by briefly comparing the drug war to the 
cold war, and postulates that the same basic American 
ideals of life, liberty and the pursuit of happiness were 
and are at stake in both wars. 


145,382 

PBS1-190371/GAR PC A06/MF A01 
Congressional Budget Office, Washington, DC. 
—o of Support for Adolescent Mothers. A 


Study. 
G. C . Adams, and R. C. Williams. Sep 90, 110p 
Also available from Supt. of Docs. 


The paper examines some of the private and public 
resources available to teenage mothers, as well as the 
overall economic well-being of their families. The infor- 
mation should be useful in evaluating and modifying 
existing strategies--and in developing new strategies-- 
= — the well-being of young mothers and their 
children. 


145,383 

PBS 1-507590/GAR CP Do3 
Office of Management and Budget, Washington, DC. 
Metropolitan Statistical Areas, 1990: Lists I-IV (for 
Microcomputers). 

Data file. 


Jun 90, 1 diskette OMB/DF/DK-91/001 
System: IBM PS/2; DOS 4.0 operating system, 640K. 
Su PB85-161115. See also PB90-214420 


—_ Copy). ‘ ‘ f 
he data file is on one 1.44M, 3 1/2 inch diskette, high 
density. File format: Word Perfect 5.0. 


Effective June 30, 1990, the total number of Metropoli- 
tan Statistical Areas (MSAs) is 268, Consolidated Met- 
ropolitan Statistical Areas (CMSAs) 21, and Primary 
.. Metropolitan Statistical Areas (PMSAs) 73, including 4 
MSAs, 1 CMSA, and 2 PMSAs in Puerto Rico. Lists 
giving the definitions of these areas are included. List | 
gives definitions and central cities for each MSA, and 
identifies by title only (referring the user to List II for 
their definitions) each CMSA and PMSA. List Il pro- 
vides the definitions of each CMSA and its component 
PMSAs. Both List | and List I! array central cities in the 
order in which they appear in the area title and then in 
order of 1980 ulation. List Ill identifies the MSAs, 
CMSAs, and PMSAs of each state, with reference to 
the list in which the area’s definition and central cities 
can be found. List IV specifies the definitions of New 
England County Metropolitan Areas (NECMAs). 


General 


5,384 
Ab-A233 772/3/GAR MF A02 
povee | of Congress, Washington, DC. Federal Re- 


“vd 

Mongol a Cou and A. M. Sovads. 1991, 358p 
AAvailabity: Superintendent of ents, GPO, 
Washington, DC 20402. PC $17.00. 


No abstract available. 
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AD-A234 518/9/GAR PC A03/MF A01 


36 VOL. 91, No. 17 


Air War Coll., Maxwell AFB, AL. 

Association of Southeast Asian Nations (ASEAN): 
Will it Become a Formal Security Alliance. 
Research rept. 

B. A. Erickson. May 90, 38p 


The Association of Southeast Asian Nations (ASEAN) 
has abstained from forming a formal defense or securi- 
ty alliance to meet external threais confronting the As- 
sociation and its pee He alg ASEAN was formed in 
1967 to promote economic, cultural and political coop- 
eration among the member states of Thailand, Malay- 
sia, Indonesia, Brunei (who joined in 1984), Singapore, 
and the Philippines. This paper analyzes those exter- 
nal threats and several potential flash points facing the 
ASEAN region and its members, and reviews the cur- 
rent defense arrangements of the individual member 
states to meet the potential threats. An assessment of 
the threats indicates that ASEAN does not require a 
formal defense alliance to insure regional security. 


BIOMEDICAL 
TECHNOLOGY & 
HUMAN FACTORS 
ENGINEERING 


Biomedical Instrumentation & 
Bioengineering 
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PAT-APPL-7-628 902/GAR PC NO3/MF A04 
en of Health and Human Services, Washing- 
ton, DC. 

Safety Pipette and Adaptor Tip. 

Patent Application. 

J. P. Whelan. Filed 18 Dec 90, 40p PB91-193029 
See also PB90-213661. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Current technology includes a plethora of pipettes 
such as plastic, glass, serological, Pasteur, transfer pi- 
pettes and the like, which are manufactured by various 
companies, including Becton-Dickinson, Corning, 
Fisher, Bel-Art, Kimble, Wheaton, and many others. 
The invention relates to a safety pipette and to an 
adaptor therefor which does not permit mouth pipet- 
ting. The invention helps to eliminate any risk of self- 
contamination or exposure of personnel to substances 
normally transferred by pipetting. 


145,387 

PB91-189555 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
bent rg ee Polymers Div. 

Protective tings for Tooth Crowns. 

Final rept. 

A. D. Johnston, and R. L. Bowen. 1991, 3p 
Sponsored by American Dental Association Health 
Foundation, Chicago, IL. 

Pub. in Jnl. of the American Dental Association 122, 
p49-51 Apr 91. 


The application (and occasional renewal) of invisible 
polymeric films to entire tooth crown surfaces may 
someday be an effective means of caries prevention 
for patients of all ages. 


Bionics & Artificial Intelligence 
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AD-A233 754/1/GAR PC A02/MF A01 
California Univ., Los Angeles. Center for the Study of 
Evaluation. 


UCLA SFINX - a Neural Network Simulation Envi- 
ronment. 

Research rept. 1 Jul 86-30 Jun 87. 

E. Paik, D. Gungner, and J. Skrzypek. Jun 87, 10p 
Contract N00014-86-K-0395 


Massively parallel computing architectures are of 
widespread interest because they can nificantly 
reduce the execution time of some computationally in- 
tensive algorithms. There are tasks, such as the guid- 
ance of an autonomous robot over an unknown terrain, 
where a system’s survival is dependent on real time 
interactions with its environment. These time con- 
straints force algorithms to be recast in a form that 
more closely matches, and thereby taking advanta: 
of, the underlying computing architecture. Simi 
pre igen 9 has shown that natural systems 
derive n real time functionality from massively 
parallel networks by organizing structural components 
around functional goals. SFINX (Structure and Func- 
tion In Neural connections) is a neural network simula- 
tion environment that allows researchers to investigate 
the behavior of various neural structures. It is designed 
to easily express and simulate the highly regular pat- 
terns often found in large networks, but it is also gener- 
al enough to model parallel systems of arbitrary inter- 
connectivity. This paper compares SFINX to previous 
neural network simulators and describes its features 
and overall organization. 


Life Support Systems 
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N91-21719/0/GAR PC A03/MF A01 
Naval Air Development Center, Warminster, PA. Air 
Vehicle and Crew Systems Technology Dept. 
Ventilation Loss and Pressurization in the NASA 
Launch/Entry Suit: Potential for Heat Stress. 

Final Report, 1 —_* 15 Sep. 1989. 

J. W. Kaufman; K. Y. Dejneka, and G. K. Askew. 15 
Sep 89, 21p NAS 1.26: 188075, REPT-387929, 
NASA-CR-188075 

Sponsored by NASA, Johnson Space Center. 


The potential of the NASA Launch/Entry Suit (LES) for 
producing heat stress in a simulated Space Shuttle 
cabin environment was studied. The testing was de- 
= to identify potential heat stress hazards if the 
LES were pressurized or if ventilation were lost. Condi- 
tions were designed to simulate an extreme pre-launch 
situation with chamber temperatures maintained at dry 
bulb temperature = 27.2 +/- 0.1 C, globe tempera- 
ture = 27.3 +/- 0.1 C, and wet bulb temperature = 
21.1 +/- 0.3 C. Two females and two males, 23 to 34 
years of age, were employed in this study, with two 
subjects having exposures in all 3 conditions. Test du- 
rations in the ventilated (V) and unventilated (UV) con- 
ditions were designed for 480 minutes, which all sub- 
jects achieved. Pressurized runs (Pr) were 4 
for 45 minutes, which all subjects also achieved. While 
some significant differences related to experimental 
conditions were noted in rectal and mean skin tem- 
peratures, evaporation rates, sweat rates, and heart 
rate, these differences were not thought to be physio- 
logically significant. The results indicate that the LES 
garment, in either the Pr or UV state, poses no danger 
of inducing unacceptable heat stress under the condi- 
tions expected within the Space Shuttle cabin during 
launch or reentry. 


145,390 

N91-21720/8/GAR PC A05/MF A01 
Advisory Group for neh aoe Research and Develop- 
ment, Neuilly-sur-Seine (France). 

High G Physiological Protection Training. 

c1991, 98p AGARD-AG-322, ISBN-92-835-0596-4 


High-G physiological protection training is currently of 
importance to NATO Air Force operations because of 
a deficiency in g protection methods. This deficiency 
can, and on occasion does, result in G-induced Loss of 
Consciousness (G-LOC). Consequently, these meth- 
ods are supported and supplemented by increasing 
their effectiveness through: increased understanding 
of the physiologic basis of g protection; development 
of advanced g protection concepts; knowl of the 
system and basis of G-LOC; identification of exist- 
ence and location of human use centrifuges in NATO 
countries; increased physical conditioning; improved 
training of pilots on the centrifuge; and establishment 





of training goals and standards. These topics are ad- 
dressed at a scientific or technical level of knowledge 
that is possessed by everyone involved in acceleration 
research, g training, flying, or designing and building 
high performance aircraft. At the ~ of each chapter 
is a brief summary in both English and French. 


Prosthetics & Mechanical Organs 
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PB91-194761 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Polymers Div. 
Metal-Polysiloxane Shields for Radiation Therapy 
of Maxillo-Facial Tumors. 
Final rept. 
ae F. C. Eichmiller, and W. L. McLaughlin. 

, 6p 
Sponsored by American Dental Association Health 
Foundation, Chicago, IL. 
Pub. in Medical Physics 18, n2 p273-278 Mar/Apr 91. 


In the treatment of some head and neck lesions with 
high-intensity radiation (teletherapy), an essential pro- 
cedure is the application of an individually customized 
shielding appliance, which is designed, modeled, and 
formed into a working extra- or intraoral stent for the 
purpose of sparing healthy tissues. The present state 
of the art is slow and technique intensive, which can 
add to patient discomfort and inconvenience during 
molding and fabrication. A new formulation is de- 
scribed, which offers speed and ease of forming a mol- 
dable composite stent especially for intraoral use. 
Tests using collimated gamma-ray beams from a 
(60)Co teletherapy unit were made in order to measure 
the dose distribution near interfaces of tissue-simulat- 
ing polymer and the composite stent material with and 
without mixtures of metals (Ag-Cu and Sn-Sb). The re- 
sults show that quickly formed composites made of a 
flexible resin with high concentrations of powdered 
spherical metal alloys provide effective custom-de- 
signed shielding, and, with a thin overlayer of the resin 
without metal, a dimished back-scattered radiation 
dose to normal tissues. An example of a successful 
formulation is a mixture of 90% by weight Ag-Cu alloy 
powder in a vinyl polysiloxane resin. The material is a 
moldable putty which, upon polymerization, forms a 
je elastomeric material, providing a half-value layer 
of approximately 2.5 to 2.8 cm for a gamma-ray beam 
from a (60)Co source. 


Not available NTIS 


145,392 
PB91-194787 
National Inst. of Standards and Technology (MSEL), 


Gaithersburg, MD. Metallurgy Div. 

Corrosion Principles in Dental implantology. 

Final rept. 

A. C. Fraker, and F. Eichmiller. 1990, 10p 

Pub. in Clark’s Clinical Dentistry, Chapter 50, v1 p1-10 
1990. 


Corrosion processes that could occur with dental im- 
plants and some guidelines for predicting the corrosion 
behavior of common prosthetic alloys are given. Inter- 
actions between dissimilar materials within the pros- 
thetic device can result in corrosion, and this is dis- 
cussed. The titanium implant will be covered with a 
surface oxide or with an applied layer of hydroxyapa- 
tite. Mier, implant/tissue interface is described and dis- 
cussed. 


Protective Equipment 
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AD-A234 290/5/GAR PC A03/MF A01 
Naval Medical Research Inst., Bethesda, MD. 

Optimal Hydrostatic Loading for Closed-Circuit 
Underwater Breathing ee Design. 

Technical rept. Jun-Sep 88 

J. R. Clarke. Mar 91, 21p Rept no. NMRI-91-08 


During the course of 3 shallow air-saturation dives, 
over 100 man-dives were made to 29 fsw with closed- 
circuit Underwater Breathing Apparatus (UBA) to test 
the effect of various hydrostatic loads on exercising 
divers. Both the MK-15 and EX-19 UBA were used. 


BUILDING INDUSTRY TECHNOLOGY 


Architectural Design & Environmental Engineering 


While in the erect set |g position, divers warmed-up for 
5 min at 50 W, followed by 25 min of moderately heavy 
work (1.4 W/kg) on a submerged bicycle ergometer. 
Oxygen consumption, dyspnea score, and mouth pres- 
sure was continuously recorded. Three hydrostatic 
loads were presented to the divers by varying UBA po- 
sition relative to the seated diver. Loads lay within and 
on either side of the current UBA hydrostatic loading 

tions. All divers were able to complete work 
regardless of the hydrostatic load, and gave relatively 
low dyspnea scores. Subjectively, ever, most 
divers preferred the median hydrostatic load, corre- 
sponding roughly to that at the suprasternal notch in 
an erect diver. The EX-19 UBA resulted in higher 
mouth pressures (DP) than the MK-15, which could be 
explained by the elastance of the EX- 19. In spite of the 
higher DP, the EX-19 was preferred over the MK-15. 
The partitioning between inspiratory and expiratory 
pressure in both rigs was similar. 


Tissue Preservation & Storage 
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AD-A233 822/6/GAR PC A03/MF A01 
Rockefeller Univ., New York. 

Carboxyalkylated Hemoglobin as a Potential Blood 
Substitute. 

Annual rept. 1 Sep 89-31 Aug 90. 

J. M. Manning. 25 Sep 90, 29p 

Contract DAMD17-88-C-81699 


A new crosslinking agent for he! lobin, a diisothio- 
cyanobenzene sulfonate derivative, has been explored 
this past year. The yield of crosslinked products (5-6) is 
high (about 75%) and all the crosslinking is within the 
tetramer to produce 64,000 molecular weight species, 
which do not dissociate. The major crosslinked com- 
ponent was purified and the position of the crosslink 
was established by a combination of amino acid analy- 
sis, protein sequencing and mass spectral analysis. Its 
single crosslink was found to be between the NH2-ter- 
minal residues of the alpha-chains. In a collaborative 
effort, the material was supplied-to Dr. John Hess and 
Dr. Robert Winslow of the Letterman Army Institute of 
Research. These investigators found that the plasma 
retention time of this species in rats was prolonged 
almost 4-fold to an average of 3.1 hrs, compared to 0.7 
hrs for uncrossslinked, carboxymethylated hemoglo- 
bin. Therefore, the plasma retention time is relat 

the crosslinking hemoglobin but not to its oxygen affini- 
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AD-A233 973/7/GAR PC A02/MF A01 
City of Hope Netionel Medical Center, Duarte, CA. 
Evaluation of | d Hemoglio- 
bin/LR16 Formulation as a Potential Blood Substi- 
tute. 

Rept. no. 1. 

T. G. Burke. 15 Mar 91, 6p Rept no. Rept. No. 1 
Contract N00014-90-J-1648 


During the last four months of our project entitled 
‘Evaluation of Liposome-Encapsulated Hemoglobin/ 
LR16 Formulation as a Potential Blood Substitute’, ef- 
forts have been made in the following four areas: (1) 
the resynthesis of LR16; (2) physical characterization 
of LEH/LR16 formulations; (3) design and develop- 
ment of membrane-impermeable LR16 analogues; 
and (4) preparations for small animal testing. of surro- 
gate blood preparations. The work completed in each 
of these areas is outlined below. 
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AD-A234 135/2/GAR PC A03/MF A01 
East Carolina Univ. School of Medicine, Greenville, 
NC 


Evaluation of Dried Storage of Platelets and RBC 
for Transfusion: Lyophilization and Other Dehy- 
dration Techniques. 

Annual rept. no. 2, 1 Feb 90-31 Jan 91. 

A. P. Bode, M. S. Read, R. L. Reddick, S. Holme, 
and W. A. Heaton. 31 Jan 91, 22p 

Contract N00014-89-J-1712 


This project is based on the empirical development of 
processes whereby blood platelets and erythrocytes 
can be stabilized to withstand lyophilization for long- 
term dried storage as a transfusion resource for 
combat casualty care. The investigators bring together 
expertise in lyophilization techniques, blood banking 
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practice, platelet physiology st studies, 
and blood cell survival woecdimanin The myo second year 
of this grant onal oa on three on efforts: a plane. 

sive luati afc ite- 
lets (para-pits), development of new w stabilization pro- 
tocols (KMnO4, etc.), and ication of new and exist- 
ing stabilization protocols toRBC. ~ 
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poet ene 2 ater PC A05/MF A01 


yw Mar 91, 87p ORNL/M-1410, CONF-910194- 

umm 

Contract AC05-840R21400 

Ridge sector field program planning er Oak 
N (USA), 29-31 Jan 1991. — by De- 

colonia of Energy, Washington, DC. 


On January 29--31, 1991, 20 buildings research man- 
agers representing 8 national laboratories met in Oak 
Ridge, Tennessee, for the Buildings Sector Field Pro- 
gram Planning Workshop. The purpose of the Work- 
shop was to provide the Office of Conservation and 
Renewable Energy (CE) with input from a coordinated 
field laboratory effort for the CE FY 1993 budget and 
planning process. Participants at the Buildings Sector 
Workshop reviewed the nine existing programs of the 
Office of Building Technology (OBT) at the key activity 
level and discussed a large number of initiatives that 
were new relative to the 1991 program. The 9 pro- 
grams are as follows: Solar technologies; Materials 
and structures; Lighting and appliances; Heating and 
cooling equipment; Indoor air quality; Building sys- 
tems; FEMP; Implementation and development; and 
Management. Participants did not any 
changes in the number or names of OBT programs. 
However, modifications to incorporate new activities 
were suggested in all cases except for the Manage- 
ment Program. 


145,398 

DE91010273/GAR PC A03/MF A01 

Lawrence Berkeley Lab., CA. 

Dynamic simulation of a liquid desiccant cooling 

system using the Energy Kernel oe 

a Nataf, and F. Winkelmann. Feb 91, 31p LBL- 
10 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


The Energy Kernel System (EKS) is a simulation envi- 
ronment for building energy analysis under develop- 
ment at Lawrence Berkeley Laboratory. EKS is a very 
flexible, highly modular environment that allows users 
to create customized models of thermal systems by 
linking together calculation obj - either defined by 
the user or obtained from a library - that describe the 
individual components of the system. A principal de- 
parture from other simulation environments is that 
system models are constructed from submodel ob- 
jects that are defined without prescribed input or 
output interfaces, ~~ greater moana flexibility. 
Also, graph theoretic techniques are employed to de- 
termine the solution sequence, including reduction of 
the iterative problem size at each time step. To dem- 
onstrate the use of EKS for modeling compiex physical 
systems, the authors present in this paper a dynamic 
EKS simulation of a hybrid liquid desiccant cooling 
system. They show (1) how EKS calculation objects 
are generated automatically using MACSYMA (MIT, 
1983), given the basic algebraic and differential equa- 
tions for the system; (2) how EKS objects are linked 
into macro objects that describe system components; 
and (3) how macro objects are linked together to form 
a mathematical network representing the entire 
system. Finally, they show graphically the numerical 
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results of running a time-dependent simulation of the 
system. 11 refs., 6 figs. 


145,399 
DE91010380/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

a Env ind Materials 


elope Systems ai 
Soppne separ for DOE Office of Bulld- 
am eck 91, 47, a 1391 


Soliman of Energy, Washington, DC. 


The aoe Report of the Building Thermal Envelope 
Systems and Materials (BTESM) Program is a monthly 
pote nor oa in-house ORNL projects and subcon- 
tract activities in the research areas of building materi- 

als, wall oe. foundations, roofs, and building 
Presentations are not stand-alone para- 

.graphs every month. Their principal values are the 
short-time lapse between accomplishment and report- 
ing and their evolution over a period of several months. 


145,400 
DE9$1769192/GAR PC A03/MF A01 
Stadt Detmold (Germany, F.R.). 
ot Oekologisches Bauen 
ion daiaee Sleemuartneenees Ecological Seauidion 
poor} with environmentally compatible build- 
ee 90, 30p eYDE- mf-1769192 
In German. 


US. Sales Only. 


This booklet is a federal project of the energy officer of 
Detmold and the inschaft fuer Zeitge- 
maesses Bauen e.V. in Kiel. The cause for it was the 
beginning of the Detmoid promotional program for low- 
energy houses which has been presented to the public 
at the end of April 1990 at the consumer fair WISA in 
Bi nestadt with the ial exhibition ‘eco- 
logical construction and livi aimed at introducing 
a wider public to the Sossibilties of low-energy con- 
struction and at contributing to the spread of this 
method of construction in the Westphalian region also 
outside the catchment area of the Detmold program. 
After a short introduction to the subject of low-ener. ray 
houses six examples for wall structures are presented. 
These comply with all thermal insulation requirements 
Paes the promotional program for low-energy houses of 
as by the way also with that of the promotion- 
sl pues tt te Commas anon an ooh 
Holstein as well as of the Stadtwerke Hannover. They 
are constructed with different bearing, insulating and 
covering materials. Their structures and material com- 
binations are only exemplary and are to serve as stim- 
ulation. The thermal insulation standard for exterior 
walls of low-energy houses can also be attained with 
other structures and material combinations. (orig./UA). 





-187286 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. — Environment Div. 

BACnet Communication Protocol for Building Au- 
— Systems. 


"T Bushby. and H, M. Newman. 1991, 6p 

Pub. in ASHRAE (American Society of Heating , Refrig- 
eration and Air-Condi p14-15 
and 18-21 Apr 91. 


The building community in the United States and in 
several other countries has been carefully watching 
the efforts by ASHRAE to develop a communication 
protocol for building energy management and control 
— The name of the standard protocol is 
‘BACnet’ which stands for Building Automation and 
Control network. The le presents an overview of 
BACnet as it looks today and describes the tasks re- 
maining to be completed. Control devices are modeled 
as a network-visible collection of objects. The informa- 
tion represented by these are accessed and 
prea gtne through the use of a set of application 

yer services. The standard object-types that are de- 
fined and the application services included in the 
standard are . Several possibilities for physi- 
cal media and networking technology are being con- 
sidered for inclusion in the standard. It is expected that 
BACnet will be released for public review by the end of 
January, 1991. 


itioning Engineers) ee 
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38 VOL. 91, No. 17 


Not available NTIS 


National Inst. of Standards and Tosmeaeey (NEL), 


Gaithersburg, MD. Building Environment 
Fiule-Based Diagnostic Method for HVAC Fault De- 
ection. 


Final rept. 

S. T. Liu, and G. E. Kelly. 1989, 6; 

Pub. in Proceedings of Building Simulation ‘89, Van- 
couver, British Columbia, Canada, June 23-24, 1989, 
p319-324. 


The paper describes the development of a prototype 
computerized diagnostic method for the detection of 
faulty equipment in an HVAC air handling unit (AHU) 
using sensor data from the building energy manage- 
ment system (BEMS) as input. The m uses a 
computer model of the AHU to compute a set of opti- 
mum performance parameters for the AHU under 
normal ee conditions and compares the param- 
eters with actual values calculated from the measured 
sensor data. Deviations between the two sets of pa- 
rameters are an indication of either an out-of-tune 
system or malfunction of certain equipment. The pro- 
gram will point out to the building operator the source 
of the fault and the possible cause in a timely fashion. 
The modeling part of the program is computation in- 
tensive and is written in the FORTRAN language. The 
diagnostic part is rule-based and is written in the sym- 
bolic language Prolog for its inference capability. Ex- 
ample case runs are presented to illustrate the pro- 
posed method. 
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PB91-195388 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Building Environment Div. 

Prediction and Fault Detection of Buliding Energy 
Consumption Using Multi-input, Single-Output Dy- 
namical Model. 

Final rept. 

J. Pakanen. 1988, 11p 

Sponsored by Technical Research Center of Finland, 
Helsinki, and Ministry of Trade and Industry, Helsinki 
(Finland). 

Pub. in Proceedings of International Symposium on 
Energy Options for the Year 2000 Contemporary Con- 
poe in Lege oh and Policy, Newark, DE., Septem- 
ber 14-17, 1988 3.57-3.67. 


For many years degree-days methods have been used 
to estimate building energy consumption. However, 
because degree-day method is based only on the out- 
door temperature, there may be large differences be- 
tween the actual and the calculated results. A new 
method is pr , based upon on-line measure- 
ments of weather and other characteristic data. The 
method is capable of being used with building automa- 
tion systems for both failure detection and energy 
management applications. The method uses a multi- 
input, single-output (MISO) dynamical model to predict 
the power fluctuation of the building. The model pa- 
rameters are identified recursively using measure- 
ments of the actual power, outdoor temperature, solar 
radiation, wind velocity and indoor tempeatures. Other 
measurements may also be used as input data. The 
stochastic variations in power caused by occupants, 
equipment, lights, etc, can be included in the model. 
Measurements are taken once an hour and are used to 
update the model parameters by a recursive extended 
least square algorithm (RELS). The identified model 
can be used to predict the energy consumption or to 
detect the failure of HVAC equipment and systems. 
Verification of the method has been accomplished 
using real weather data and the TARP-computer pro- 
gram for the simulation of buildings. 
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PB91-195438 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Building Equipment Div. 

nostic Techniques for Evaluating Office Build- 
ing Envelopes. 
Final rept. 
A. K. Persily, R. A. Grot, J. B. Fang, and Y. M. 
Chang. 1988, 20p 
ee by Public Buildings Service, Washington, 


Pub. in Proceedings of ASHRAE (American Society of 
Heating, Refrigerating and Air-Conditioning Engineers) 
Soha "tes Dallas, TX., January 30, 1988, v94 pt1 
p987-1006. 


A variety of diagnostic procedures exists for evaluating 
the thermal performance of office building envelopes. 
These measurement techniques enable the quantifica- 
tion of various aspects of envelope thermal perform- 


ance including airtightness, thermal resistance, and in- 
sulation system performance. The paper describes 
several of these diagnostic measurement techniques 
in terms of instrumentation, test procedures, and data 
analysis. Representative measurement results are 
also presented for each technique. The techniques 
that are described include tracer gas measurements of 
air exchange rates, pressurization testing of whole 
building and component airtightness, thermal resist- 
ance measurements with calorimeter boxes and heat 
flux transducers, and infrared thermographic inspec- 
tion. 


Building Equipment, Furnishings, & 
Maintenance 
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PB91-187260 Not available NTIS 


National Inst. of Standards and Technology (BFRL), 
Gaithersburg, MD. 
oe the Fire Performance of Building Con- 


Final rept. 
R. W. Bukowski. 1991, 5p 
Pub. in Construction Specifier 44, n2 p42-46 Feb 91. 


This is a short article for The Construction Specifier 
magazine which reviews current activities relative to 
the regulation of building contents, e.g., upholstered 
furniture, mattresses, drapes, etc. It reviews the cur- 
rent status of California Technical Bulletin 133, UL, 
and NFPA standardization activities. The role of com- 
puter fire models and measurement methods in provid- 
ing the data for them in the context of such regulation 
is discussed. 
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PB91-189274 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Building Environment Div. 
Measured Performance of Residential Water Heat- 
ers Using Existing and Proposed Department of 
Energy Test Procedures. 
Final rept. 
: a Fanney. 1990, 8p 

sored z Department of Energy, Washington, DC. 
Poe in ASHRAE (American Society of Heating, Refrig- 
erating and Air-Conditioning Engineers) Transactions, 
v96, pt1 p288-295 Jan 90. 


A computer-based laboratory for testing residential 
water heaters has been fabricated at the National Insti- 
tute of Standards and Technology (NIST). The paper 
describes the automated laboratory, summarizes ex- 
isting and proposed Department of Energy test proce- 
dures for residential water heaters, and presents ex- 
perimental results for six electric, five gas-fired, and 
two oil-fired storage-type water heaters obtained from 
local distributors. 


Building Standards & Codes 
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PB91-190066 Not available NTIS 

National Inst. of Standards and Technology, Gaithers- 

burg, MD. Lab. Accreditation Program. 

Plumbing Test Lab Accreditation. 

Final rept. 

J. A. Swaffield, and L. S. Galowin. 1991, 5p 

_ A. Heating/Piping/Air Conditioning 63, n3 p73-77 
jar 91. 


The ability to evaluate ors a pater competen- 
cy for conducting tests established in standards is as- 
sured through the accreditation of testing laboratories. 
The National Volun Laboratory Accreditation Pro- 
gram (NVLAP) of the National Institute of Standards 
and Technology (NIST) has announced Plumbing Ac- 
creditation as an addition to the Commercial Products 
Testing Program. NVLAP provides recognition for lab- 
oratory competence and support for objectivity in test- 
ing and thereby assists industry in interstate com- 
merce. Procurement officials, designers, specifiers 
and water conservation managers and planners can 
specify that test data show conformance to specifica- 





tions in standards in reports for performance of plumb- 
ing devices are from NVLAP accredited laboratories. 
The accreditation — for determining the qualifi- 
cations for testing laboratories are described. Applica- 
tions of research for drainage systems and plumbing 
products are discussed for input to plumbing codes 
and standards for pipe sizing are shown from experi- 
ments and computer model determinations related to 
pipe pitch and diameter for waste transport. 


145,408 
PBS1-194811 Not available NTIS 
National inet of Standards and Technology (BFRL), 
—— MD. 
Meeting the wer yy oa of a Global Market - Con- 
—a mene ‘esting and Certification. 
inal rep 
J. G. Gross. 1991, 4p 
pathy Construction Business Review, p31-34 Mar/ 
pr 


The article provides information on the rapidly chang- 

ing global market for construction products and serv- 

ices. Particularly, the unification of the European Com- 
munity and activities in the development of the EC 92 
internal market are discussed. Standards development 
processes in the United States and internationally are 
reviewed. The importance of standards as the basis 
for regulation and commerce makes these activities 
extremely important for the U.S. design profession and 
building product producers. Related testing, certifica- 

tion and product approval requirements are reviewed. 

Recommendations for the U.S. construction communi- 
ty are provided. 


Construction Management & 
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AD-A234 433/1/GAR PC A07/MF A01 
Washington Univ., Seattle. Dept. of Civil Engineering. 
Insurance Requirements and Costs in the Con- 
struction Industry 

Master’s thesis. 

J. K. Hansen. 10 Dec 90, 144p 

Contract N00123-89-G-0534 


To determine the insurance r@guirements of public 
agencies that contract construction projects, the gen- 
eral conditions of several — specifications were 
investigated. The agencies chosen were state highway 
departments and municipal public works departments. 
A checklist was developed to record provisions relat- 
ing to insurance coverage, and the data was examined 
to identify major differences or consistencies among 
agencies. It was found that the public agencies were 
consistent in requiring contractors to obtain insurance 
before construction begins. All agencies required liabil- 
ity insurance in one form or another. However, the in- 
surance limits and types of coverage required varied 
considerably among the agencies. 


Construction Materials, Components, 
& Equipment 
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AD-A234 081/8/GAR PC A04/MF A01 
Pennsylvania State Univ., University Park. Dept. of 
Civil Engineeri 

Comparative Study of Design Methods for Two- 
Way Reinforced Concrete Slab Systems. 

Master's thesis. 

R. J. Gibbs. Dec 90, 70p 


The first reinforced concrete slab was built by C. A. P. 
Turner in 1906. This first slab design, which was used 
for a Minneapolis project, had to be load tested to sat- 
isfy the building code because no one had experience 
in the design of concrete slabs. The problem for the 
designer is to decide which method is most appropri- 
ate for a given slab. He must determine whether the 
chosen method satisfies strength and serviceability re- 
quirements and whether the solution is economical 
from both a design and construction point of view. The 
purpose of this report is to examine different methods 
of two-way slab design and compare the results to 
assess the relative merits of design methods. 
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PB91-187278 Not available NTIS 

National Inst. of Standards and Technology (NEL), 

Gaithersburg, MD. Building Environment Div. 

ba =n Two Test Methods for Determining 
Function Coefficients for a Wall Using a 

Calibrated Hot Box. 

Final rept. 

et ene Sea ails See 

Sponsored by Department of Energy, Washington, DC. 

Pub. in Jnl. of Heat Transfer 112, n1 p35-42 Feb 90. 


The two dynamic test methods for ob- 
taining | transfer-function coefficients (TFCs) 
for a wall specimen using a calibrated hot box (CHB). 
The wall imen consisted of an insulated hollow 
concrete block wall that contained significant thermal 
bridges lateral heat flows. The wall specimen was 
installed between the climatic and met 

tu a CHB. The climatic chamber 

i.e., ti 

ing chamber maintained 

served as a calorimeter. transient heat-transfer 
rate at the inside surface of the wall specimen was de- 
termined at hourly time steps from an energy balance 
of the metering chamber. The first method is called the 
‘curve fitting method.’ In the method, a periodic excita- 
tion function consisting of a fundamental 24-hour sine 
wave and several harmonics (e.g., a sol-air diurnal 
temperature cycle) was generated in the climatic 
chamber. Empirical TFCs were obtained by curve fit- 
ting the measured specimen heat-transfer rate to a 
transfer function equation using the method of least 
squares. 
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PB91-189324 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Automated Production Technology 


Div. 
Acoustic Technique for Evaluation of Thermal In- 
sulation. 


Final rept. 

D. R. En, D. J. Evans, and T. W. Bartel. 1990, 24p 
Pub. in Insulation, Materials, Testing, and Applications, 
ASTM STP 1030, p319-342 1990. 


A laboratory apparatus has been constructed that en- 
ables rapid measurement of the sound insertion loss of 
a sample of insulation as a function of frequency. An 
extensive series of measurements of the sound inser- 
tion losses associated with blown samples of fiber- 
glass, rockwool, and cellulose has been completed; 
the results of these acoustic measurements are highly 
correlated with coverage (mass per unit area) and 
thermal resistance (R-value). An investigation is 
planned to extend the acoustic techniques used in the 
laboratory atus to in situ determination of the 
sound transmission loss through thermal insulation in- 
stalled in attics. Two possible approaches to such field 
measurements are described. 
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PB91-190124 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. aa 2 Environment Div. 

Thermal Conductivity of Fumed Silica Board at 


‘ep 

R. R. Zarr, and T. A. Somers. 1990, 13p 
Sponsored by Department of Energy, Washingto 
Pub. in Thermal Conductivity 21, p247-259 1990. 


The thermal conductivity of fumed-silica board insula- 
tion was measured using the 1-metre guarded hot 
plate at the National Institute of Standards and Tech- 
Pr (NIST). es ng — ——— - the 
lollowing ranges: nsity, to 4 kg/cu m; 
and air pressure, 97.51 to 103.43 kPa. The otect of 


in, DC. 


moisture content on room-temperature auueuioge 
was minimized by prior conditioning of the specimen at 
100C for 24 hours. A linear equation having two inde- 
pendent parameters, bulk density and air pressure, 
was fit to thirty-five data points. Certified values of ther- 
mal resistance at room temperature were calculated 
for the —s ranges of bulk density and ai: pres- 
sure; 300 to 330 kg/cu m and 97 to 102 kPa, respec- 
tively. The Office of Standard Reference Materials of 
NIST in Gaithersburg, Maryland, USA has made avail- 
able two Standard Reference Materials (SRMs) of 
fumed-silica board, SRMs-1449 and 1459. 


145,414 
PB91-192096/GAR PC A03/MF A01 
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United Nations Industrial Develop:nent Organization, 
bmg may 

Aueb Republic. echnical Report U 

Plants in 3 erent 


in Syria. 
— 9 Aug 90, 31p UNIDO-DP/ID/SER.A/ 
by Government of the Syrian Arab Repub- 
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Natona | of Standards and Techngbogy | NE 

inst. L 
Gaithersburg, MD. Environment Div. wage 
Evaluation of the Heat Transducer Technique 
for the Thermai Performance of Waiis. 


tonviaes tantvaqemonsimngienn 

and transient heat flux transducer measurements 
agreed within 5% of the calibrated hot box measure- 
ments. 


145,416 


TIB/A91-00795/GAR 
Industrieanlagen-Betriebsgeselischaft m.b.H., ~~ 
brunn a sant F.R.). 

Preiswerte, 


energie- 
sparende Individual-Trockenbauweise mit vorge- 
Verbund-G - cen; Sehheneh 





, 82p 
Contract ‘BMFT BAU2009A 
In German. 


For the rationalization and cost reduction of house 
building wall constructions are wpe gern nee 
research project which consist of suitable hollow 
blocks partly with foam filling. Additionally it is possible 
to install an external thermal insulation system. Here 
three different variants are looked at under the foliow- 


tion ye in the precasting and final erection 
—— . (Copyright (c) 1991 by FIZ. Citation no. 


Structural Analyses 
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— = for Earthquake Engineering Research, 
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3D-BASIS Nonlinear Dynamic Analysis of Three-Di- 
mensional Base Isolated Structures: Part 2. 
Technical rept. 

S. Nagarajaiaj, A. M. Reinhorn, ai 

Constantinou. 28 Feb 91, 148p NOELR SI -0005 
Grant NSF-ECE86-07591 

= by National Science Foundation, Washing- 
ton 


The report deals with the development of a compre- 
hensive analytical model and solution algorithm for 
nonlinear dynamic analysis of three dimensional base 
isolated structures and the development of computer 
program 3D-BASIS. A new analytical model and solu- 
tion algorithm involving the pseudo-force method is 
developed. New biaxial and uniaxial models of isola- 
tion elements are developed. The novelty of the ana- 
lytical model and solution yw toe is its capability to 
capture the highly nonlinear frictional behavior of slid- 
ing isolation systems in plane motion. Nonlinear be- 
havior is restricted to the base and the superstructure 
is considered to be elastic at all times. The nonlinear 
isolation system may consist of elastomeric and/or 
sliding bearings, linear springs and viscous elements. 
The solution algorithm consists of the pseudo-force 
method with iteration. Comparison of the computed re- 
sults with experimental results is presented for verifica- 
tion. A six story reinforced concrete base isolated 
structure is analyzed to demonstrate the efficiency of 
the algorithm. 


145,418 

PBS1-190561/GAR PC A06/MF AO1 
National Center for Earthquake Engineering Research, 
Buffalo, NY. 

Viscous Dampers: Testing, Modeling and Applica- 
tion in Vibration and Seismic Isolation. 

Technical rept. 

N. Makris, and M. C. Constantinou. 20 Dec 90, 117p 
NCEER-90-0028 

Grants NSF-ECE86-07591, NSF-BSC88-57080 
Sponsored by National Science Foundation, Washing- 
ton, 


A fractional derivative Maxwell model is proposed for 
viscous dampers which are used for vibration isolation 
of piping systems, forging hammers and other industri- 
al equipment, as well as for vibration and seismic isola- 
tion of building structures. The development and cali- 
bration of the model is based on experimentally ob- 
served dynamic characteristics. The proposed model 
is validated by dynamic testing and very good ee. 
ment between predicted and experimental results is 
obtained. Some analytical results for a single-degree- 
of-freedom viscodamper system are presented. These 
results are useful to the design of vibration isolation 
systems. Furthermore, an equivalent viscous oscillator 
is defined whose response is essentially the same as 
that of the viscodamper isolator. Finally, the model is 
employed in the analysis of a base-isolated model 
structure which has been tested on a shake table. 


145,419 
PB91-192591/GAR PC E06/MF E06 
Concrete Society, London ———= 

Assessment and Repair of Fire-Damaged Con- 
crete Structures. 

Technical re “3 

c1990, 81p CS/TR-33, ISBN-0-946691-32-0 


Concrete structures are generally capable of being re- 
instated after a fire, even a severe one. The report 
contains a summary of the philosophy and procedures 
to be adopted by the engineer in assessing the 
damage done to columns, beams and slabs of rein- 
forced or prestressed concrete, and categorizes the 
condition of individual members into one of five class- 
es. It describes the design and execution of the repairs 
necessary on the basis of such assessment to restore 
the structure so that it will fulfil its original performance 
requirements, including fire resistance. Information is 
given on a number of repair methods and in particular 
gunite which is the most common material for major 
repairs. (Copyright (c) The Concrete Society 1978 and 
1990.) 


General 
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PB91-195222 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Center for Fire Research. 
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Engineering Analysis of Fire Development in the 
H ice of Southern Michigan, December 15, 1985. 
Final rept. 

H. E. Nelson. 1989, 12p 

Pub. in Proceedings of International Symposium on 
Fire Safety Science (2nd), Tokyo, Japan, June 13-17, 
1988, p927-938 1989. 


An analysis of the development of fire and flow of 
smoke in a multi-fatality fire is presented. The analysis 
methods used are the least sophisticated available 
consistent with reasonable accuracy. Fire growth, fla- 
shover, pre- and post-flashover spread of products, 
and impact on victims are addressed. Issues relative to 
post-flashover combustion chemistry and post-fla- 
shover corridor flow are raised. 
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PB91-190512/GAR PC A03/MF A01 
Federal Reserve System, Washington, DC. 

Bank Holding Company (Y-9) Blank Forms FR Y- 
9C, FR Y-9LP, FR Y-9SP, and FR Y-11Q. Data Tape 
Documentation. 

Dec 90, 42p FRS/DF/MT-91/043B 

For system on magnetic tape, see PB90-590080. 


The documentation contains blank forms filed by large 
bank holding companies (BHCs). Financial data re- 
ported includes information on assets, liabilities, and 
income. BHCs with total consolidated assets of $150 
million or more report data at both the consolidated 
and parent only level on a quarterly basis. Those with 
consolidated assets less than that report parent only 
data semiannually. 


145,422 

PB91-192690/GAR PC A04/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. —— (Germany, F.R.). 
Wissensbasierte Systeme zur Arbeitsplatzunter- 
stuetzung in Kreditinstituten: Probleme und Loe- 
sungsansaetze in Einem_ Integrationsmodell 
(Knowledge-Based System for Work Support in Fi- 
nancial Services Firms: Problems and Solution 
Models in an Integrations Strateg egy). 

M. von Bechtolsheim, and F. Derndinger. c1990, 54p 
GMD-426 

Text in German; summary in English. 


Financial services firms regard knowledge based sys- 
tems as a chance for improving productivity and qual- 
ity. Technical and organizational integration is an es- 
sential precondition for a successful implementation. 
Integration strategies have to consider the specific re- 
strictions and needs of the application domain. The ar- 
ticle outlines an example for an integration strategy 
that shows how to enforce work support for the front 
office in a bank. (Copyright (c) GMD 1990.) 


145,423 
PB91-507632/GAR CP DO1 
Federal Reserve System, Washington, DC. 

Banking Reserves, 1991 (January 1959-March 
1991) (for Microcomputers). 

Data file. 

Mar 91, 1 diskette FRS/DF/DK-91/049 

System: IBM-PC/AT or compatible; PC DOS operating 
system. Supersedes PB90-502303, PB89-196109. 
Other formats available as PB91-507624 (magnetic 


tape). 
The datafile is on one 5 1/4 inch diskette, double den- 
sity. 


The file contains data on aggregate reserves, borrow- 
ings from the Federal Reserve and the monetary base. 
The data incorporate the latest revisions to seasonal 
factors and the latest adjustments for discontinuities 
associated with the Monetary Control Act and other 
regulatory a to reserve requirements. Monthly 
data are given for the period January 1959 through 


March 1991. Weekly data are given for the period Jan- 
uary 7, 1959 through April 3, 1991 and are based on 
weeks ended Wednesday to correspond with the re- 
porting cycle under contemporaneous reserve require- 
ments. 
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PB91-592100/GAR Subscription 

Federal Reserve System, Washington, DC. 

Bank Holding Company (Y-9) Documentation Tape 

(Byte Sort Order). 

Data file. 

Dec 90, man ope 

System: AMDAHL 5890; MVS/XA soe system. 

— formats available as PB91-592090 (MDRM Sort 
rder). 

Available on subscription, U.S., Canada, and Mexico 

price $880; price for others $1,760. Issued quarterly. 

Available in 9-track, EBCDIC character set, 1600 bpi. 

The 6250 bpi price is $880. Also available individually; 

order number PB91-592101, price T02 for either 1600 

or 6250 bpi. 


Financial data including information on assets, liabil- 
ities and income for large bank holding companies 
(BHCs) was reported begining with the December 31, 
1975 age period. Data is available on an annual 
basis from 1975 through 1977. Beginning with the De- 
cember 31, 1978 reporting period, data was collected 
annually for BHCs greater than $100 million in total 
consolidated assets, and semiannually for BHCs 
= than $300 million in total consolidated assets. 
rior to the December 31, 1978 report the reporting 
panel was based on different size criteria. As a result 
of these varying size criteria the panel of reporters is 
not consistent over time. Beginning with the 86/06 re- 
porting period, all BHCs are required to report some 
financial data. BHCs with total consolidated assets of 
$150 million or more report data at both the consoli- 
dated and parent only level on a quarterly basis. Those 
organizations with consolidated assets of less than 
$150 million report parent only data semiannually. 


Domestic Commerce, Marketing, & 
Economics 

* 
145,425 
AD-A234 229/3/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 
Complex Business of Building an Industrial Base 
Strategy. 
Study project. 
M. E. Meranda. 5 Apr 91, 67p 


The paper reviews and analyzes U.S. Industrial base 
performance during the Twentieth Century (through 
the Gulf War) and examines major studies and indica- 
tors of industrial base decline. Four pressures which 
abet industrial decline, six specific obstacles which 
block industrial preparedness initiatives, and five varia- 
bles which influence solutions to industrial base prob- 
lems are discussed. Key areas covered include: recog- 
nition of the industrial base as linkage between eco- 
nomic and military power; unacceptability of industrial 
policy solutions to industrial base problems; and as- 
sessment of economic competitors as a more serious 
threat than potential military adversaries. The p 
makes recommendations for development of strate- 
gies, objectives, and ny © ope wena to enhance 
industrial preparedness. Major recommendations in- 
clude: development of multiple strategies (industrial 
mobilization strategy becomes an element of national 
economic strategy and industrial surge strategy is iso- 
lated as a component of national military strategy); and 
consolidation and refocusing of industrial base respon- 
sibility and authority (Department of Commerce desig- 
nated lead for mobilization production). 


145,426 


DE91010158/GAR PC A10/MF A02 
Battelle Pacific Northwest Labs., Richland, WA. 
Estimates of emergency operating capacity in US 
manufacturing and nonmanufacturing industries. 
Volume 1, Concepts and methodology. 

D. B. Belzer, D. E. Serot, and M. A. Kellogg. Mar 91, 
208p PNL-7661-Vol.1 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 





Development of integrated mobilization preparedness 
— cee — —— of available pro- 
ie capa luring national emerge: condi- 
tions. Such estimates must be developed ine. manner 
to allow evaluation of current trends in capacity and 
the consideration of uncertainties in various data 
— and » os assumptions. This study de- 
Vv estimates of emerge! operating capaci 
EOE) tor 446 manufacturing industries at the Raia 
tandard Industrial Classification (SIC) level of aggre- 
gation and for 24 key nonmanufacturing sectors. This 
volume lays out the general concepts and methods 
used to develop the emergency operating estimates. 
The historical analysis of capacity extends from 1974 
through 1986. Some nonmanufacturing industries are 
incl . In addition to mining and utilities, key indus- 
tries in transportation, communication, and services 
were analyzed. Physical capacity and efficiency of pro- 
duction were measured. 3 refs., 2 figs., 12 tabs. (JF) 


145,427 

DE9$1010200/GAR PC A20/MF A03 
Battelle Pacific Northwest Labs., Richland, WA. 
Estimates of eme operating capacity in US 
manufacturing and nonmanufacturing industries. 
Volume 2, Summary reports for 4-digit SIC manu- 
eat “Sara 

D. B. Belzer, D. E. Serot, and M. A. Kellogg. Mar 91, 
472p PNL-7661-Vol.2 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


Development of integrated mobilization preparedness 
policies requires planning estimates of available pro- 
ductive capacity during national emergency condi- 
tions. Such estimates must be develo in a manner 
that allows evaluation of current trends in capacity and 
the consideration of uncertainties in various data 
inputs and in —— assumptions. This study, 
conducted by Pacific Northwest Laboratory (PNL), de- 
yetenee estimates of re operating capaci 
E for 446 manufacturing industries at the 4-digit 

tandard Industrial Classification (SIC) level of aggre- 
gation and for 24 key non-manufacturing sectors. This 
volume presents tabular and graphical results of the 
eit analysis and projections for each SIC indus- 
try. 


145,428 

DE$1010316/GAR PC A13/MF A02 
rtment of Energy, Washington, DC. 

United States/Mexico electricity trade study. 

Mar 91, 286p DOE/IE-0020P 


py energy discussions between the United States 
and Mexico, it was suggested that the two countries 
revisit the issue of enhanced electricity trade because 
10 years had elapsed since this issue was first studied. 
Responsibility to organize the updated study was joint- 
y assigned to the US and to the Comision Federal de 

lectricidad (CFE). The study highlights the opportuni- 
ties for increased cooperation among the electric utili- 
ties in the U.S. and Mexico. Direct benefits could in- 
clude increased reliability of electric power service and 
cost savings through diversity of peak demand pat- 
terns and locational benefits associated with the siting 
of new generation sources. Indirect benefits could in- 
clude improved economic and employment opportuni- 
ties, especially in the border areas of both countries. 
While the study indicates that increased electricity 
trade is possible, there are significant technical and 
economic issues to consider. Any major increase in 
electricity trade would require a higher level of coop- 
eration and coordination among utilities in both coun- 
tries and would need to be preceded by a detailed 
analysis of associated benefits and costs (including 
environmental impacts) on both a short-term and a 
long-term basis. Whether US utilities and CFE decide 
to pursue specific projects will depend upon the need 
for and economics of those projects. The study recom- 
mends that the work begun by the two utility groups be 
continued. The study also recommends that regulators 
at all levels consider policies to increase coordination 
and review among all relevant parties so that unneces- 
sary delays in planning and constructing needed facili- 
ties are avoided. 12 figs., 17 tabs. 


145,429 

DE$1010660/GAR PC A08/MF A01 
Department of Energy, Washington, DC. Office of Oil 
and Gas. 

Natural noe March 1991. 

Mar 91, 163p DOE/EIA-0130(91/03) 


The Natural Gas Monthly (NGM) is prepared in the 
Data Operations Branch of the Reserves and Natural 
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Gas Division, Office of Oil and Gas, E Information 
Administration (EIA), US Department of Energy (DOE). 
The NGM highlights activities, events and analyses of 
interest to public and private sector organizations as- 
sociated with the natural gas industry. Volume and 
price data are presented each month for natural gas 
production, distribution, consumption, and interstate 
pipeline activities. Producer-related activities and un- 
derground storage data are also reported. From time 
to time, the NGM features articles designed to assist 
readers in using and interpreting natural gas informa- 
tion. This month's article is an update on natural gas 
distribution services. Explanatory Notes supplement 
the information found in tables of the report. A descrip- 
tion of the data collection surveys that support the 
NGM is provided in the Data Sources section. A glos- 
sary of the terms used in this report is also provided to 
assist readers in understanding the data presented in 
this publication. 9 figs., 39 tabs. 


145,430 

PBS1-190348/GAR PC A04/MF A01 
Bureau of the Census, Washington, DC. 

Census of Manufactures, 1987. Industry Series: 
Women’s and Misses’ Outerwear. Industries 2331, 
2335, 2337 and 2339. 

ndustry series. 

Nov 90, 51p MC87-1-23B 

Also available from Supt. of Docs. See also PB90- 
pen 9 Library of Congress catalog card no. 88- 


The report shows 1987 Census of Manufactures statis- 
tics for establishments classified in each of the follow- 
ing industries: Women’s, Misses’, and Juniors’ Blouses 
and Shirts; Women’s, Misses’, and Juniors’ Dresses; 
Women’s, Misses’, and Juniors’ Suits and Coats; and 
Women’s, Misses’, and Juniors’ Outerwear, N.E.C. 
The industry statistics (employment, payroll, cost of 
materials, value of shipments, inventories, etc.) are re- 
ported for each establishment as a whole. Aggregates 
of such data for an industry reflect not only the primary 
activities of the establishments but also their activities 
in the manufacture of secondary products as well as 
their miscellaneous activities (contact work on materi- 
als owned by others, repair work, etc.). 


145,431 

PB91-194415/GAR PC A03/MF A01 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. Office of Standards Services. 

Laboratory Accreditation in the United States. 
Final rept. 

M. A. Breitenberg. May 91, 31p NISTIR-4576 

See also PB88-239793. 


The paper, the third in a series that includes NBSIR 87- 
3576, The ABC’s of Standards-Related Activities in the 
United States, and NBSIR 88-3821, The ABC’s of Cer- 
tification Activities in the United States, is designed to 
provide information on laboratory accreditation to 
readers not entirely familiar with the topic. The report 
highlights some important aspects on the topic, fur- 
nishes information necessary to make informed deci- 
sions on the selection and use of laboratories, and 
serves as background for using other available docu- 
ments and services. Readers interested in this area 
may also wish to review NIST SP 808, Directory of 
Federal Government Laboratory Accreditation/Desig- 
nation Programs, which provides updated information 
on federal government laboratory accreditation and 
similar type programs conducted by the federal gov- 
ernment. Companion volumes on state and local gov- 
ernment and private sector laboratory accreditation 
programs are currently in preparation. 


145,432 
PB91-195693 Not available NTIS 
National Bureau of Standards, Gaithersburg, MD. Pro- 
ram Office. 
tructural Change and Competitiveness: The U.S. 
Semiconductor Industry. 
Final rept. 
G. Tassey. 1990, 9p 
Pub. in Technological Forecasting and Social Change 
37,1 p85-93 Mar 90. 


Part of the difficulties being experienced by U.S. semi- 
conductor firms in competing with the Japanese and 
several European firms can be explained by significant 
differences in industry structure. Specifically, semicon- 
ductors are produced by large electronics firms in 
Japan which have diversified into many downstream 
products, while U.S. firms still concentrate on semi- 
conductor components. The diversification smoothes 


145,436 


the shocks of individual product cycles and increases 
the return on investment in semiconductor t 4 


hardly at all into related t 
tial economic potential such as 


Foreign Industry Development & 
Economics 


145,433 


AD-A233 713/7/GAR PC A03/MF A01 
ey = a CA. 

Final Resource Use Consumption in the Soviet 
Union 2000. 

Rand note. 

H. P. Shockley. 1991, 40p Rept no. RAND/N-3162- 


USDP 
Contract MDA903-90-C-0004 
No abstract available. 


145,434 
AD-A234 223/6/GAR 


Study pproject. 
R. K. Rankin. 12 Mar 91, 45p 


ust of 1990, the Soviet economy was in such 

that Mikhail Gorbachev sequestered his 
leading reform-minded economists to study and rec- 
ommend a solution. Led by Stanislav Shatalin, these 
economists drafted the ‘500 Day Plan’ detailing the 
iet economy from 

. Gorbachev 


In A 
bad 


would transform its economy to a market economy, but 
when and how fast such a transformation should 

could take place. This study will first present what the 
author believes to be the key components of a suc- 
cessful transformation to a market economy. Next, the 
study will examine the ‘500 Day Plan’ or ‘Shatalin Plan’ 
and compare and contrast it to the Council of Minis- 
ters’ alternative reform proposal known as the ‘Ryzh- 
mos Plan’ recommended by the Prime Mininste Nikolai 

kov. 
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PB91-192047/GAR PC AO5S/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 


and 
the 1980. rome Trends Series 
L. C. Kaounides. eb 91, 97p UNIDO/ 


IPCT.131(SPEC) 


The 
rials on economic 
tries. It covers: origins, characteristics and conse- 
quences of the revolution in materials science; ad- 
vanced technology and engineering; experiences in 
primary commodities and basic materials industries 
since 1970; multidisciplinary transmaterial and trans- 
sectoral implications on developing economics; and 
opportunities and needs for techno-economic coop- 
— Case studies of South Korea and Brazil are 
included. 


report considers the strategic impact of new mate- 
development 


in developing coun- 


International Commerce, Marketing, & 
Economics 
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PB91-190819/GAR PC A22/MF A03 
International Customs Tariffs Bureau, Brussels (Bel- 
gium). 


September 1,1991 41 
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South Africa: international Customs Journal. 17th 
Edition, Year 1990-1991. Number 42. 

Bulletin. 

Jan 91, 519p BULL-42 

See also PB88-237672. 


The report contains the schedules of custom duties 
and exemptions eae to goods imported to and 
exported from South Africa 


145,437 

PB91-924599/GAR PC A99 
Food and Administration, Rockville, MD. Office of 
Regulatory Affairs. 

i} Alerts: Base Manual for FY 1991 (April 


1991). 

Apr 91, 651p FDA/ORA-91/26 

Supersedes PB90-924599. 

Revisions to the basic report are available as PB91- 
924500. 


Import Alerts identify problem commodities and/or 
shippers and provides guidance for import coverage. 
Import Alerts also identify products or shippers that 
have met the criteria for automatic detention. 


Minority Enterprises 


145,438 

PB91-190421/GAR PC A99/MF A04 

Small Business Administration, Washington, DC. 

Office of Minority Smail Business and Capital Owner- 

ship Development. 

—— — Socom ane 
velopment Program. Volumes 1 and 2. 

29 Oct 90, 608p 

Also available from Supt. of Docs. 


The Minority Small Business and Capital Ownership 
Development (MSB&COD) Program promotes and as- 
sists socially and economically disadvantaged busi- 
ness persons in gaining equal access to the resources 
necessary to develop small businesses and thereby 
improve their ability to compete on an equal basis in 
the mainstream of the American economy. The report 
establishes and updates policies, procedures, require- 
ments and guidelines for the administration of the 
MSB&COD. 


General 
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PB91-192070/GAR PC A07/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 

Guidelines for Setting Up a Modern Information 
Processing System in Small to Medium Industrial 
Enterprises. 

P. G. Haynes. 15 Oct 90, 138p UNIDO/ 
IPCT.125(SPEC) 


The report gives guidelines for setting up information 
processing systems in small scale industry. It covers: 
requirements of small and medium scale industrial en- 
terprises regarding information systems; the taxonomy 
of information processing; trends and technological 
changes in information technology; and organizational 
aspects of such services within the enterprise. 


145,440 

PB91-192682/GAR PC AO5/MF A01 
Geselischaft fuer Mathematik und Datenverarbeitung 
m. b. H. | Bonn, St. Augustin ma te R.). 





tin the in- 


industry: A 
J. Kronen. c1990, 84p GMD-480 
Text in German; summary in English. 


Information technology offers a chance to improve the 
quality of inter-organizational relations between play- 
ers in the insurance industry, which is becoming more 


and more deregulated and increasingly competitive. 
Agency Information Systems (AIS) play a strategic role 


42 VOL. 91, No. 17 


for the communication between insurance companies 
and their agents. To evaluate developments in the 
close environment of this topic, the author conducted 
a survey among members of the board and other top 
managers in the German insurance industry. The 
survey; designed after the Delphi method, gathered 
expert opinions on the following topics: trends in the 
insurance industry with regard to the Common Market; 
developments in electronic assistance for insurance 
agents; and structural changes in the agents’ business 
or organizations. The paper describes methodology, 
conduct, and results of the Delphi survey. 


145,441 

PBS1-194498/GAR PC A11/MF A02 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. Office of Standards Services. 

Meeting of the Standards Working Group of the 
Joint U.S.-U.S.S.R. Commercial Commission (1st). 
Held in Moscow on March 11-13, 1991. 

B. G. Simson. May 91, 235p NISTIR-4572 


In a September 1990 Chairman's meeting of the Joint 
U.S.-U.S.S.R. Commercial Commission (JCC) in 
Moscow, senior officials from the U.S. Department of 
Commerce and the U.S.S.R. Ministry of Foreign Eco- 
nomic Relations established a Standards Working 
Group for the purpose of developing programs of 
mutual interest concerning standards development 
and conformity assessment. During its first meeting in 
Washington, D.C., and Gaithersburg, Maryland, on 
March 11-13, 1991, representatives from U.S. Govern- 
ment, trade and professional associations, and stand- 
ard development associations provided the Soviet del- 
egation with insights into U.S. standardization. The 
visitors described Soviet legislative initiatives now 
under development. 
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AD-A234 129/5/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Flexural Plate Wave Devices for Chemical Analy- 


sis. 
Memorandum rept. 

J. W. Grate, S. W. Wenzel, and R. M. White. 16 Apr 
91, 49p Rept no. NRL-MR-6815 

Prepared in collaboration with California Univ., Berke- 
ley Sensor and Actuator Center. 


The mass-sensitivities, vapor sensitivities, and vapor 
detection limits of flexural plate wave (FPW) and sur- 
face acoustic wave (SAW) vapor sensors are com- 
pared both theoretically and experimentally. FPW de- 
vices offer high mass sensitivity at much lower operat- 
ing frequency. Mass sensitivity increases as mem- 
branes thickness decreases; frequency decreases at 
the same time. This scaling law is in contrast to SAW 
devices where mass sensitivity increases as frequency 
increases. FPW devices with sorbent polymer films re- 
spond to vapors in a manner similar to SAW devices 
coated with the same polymer. The FPW vapor sensor, 
however, offers lower absolute noise levels and hence 
lower vapor detection limits. It is also demonstrated 
experimentally that FPW devices can monitor changes 
in polymer films as the polymer undergoes the glass 
transition. Plots of frequency vs. temperature show a 
discontinuity in slope at the static glass transition. 
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AD-A234 347/3/GAR PC A02/MF A01 

Hawaii Inst. of Geophysics, Honolulu. 

Optimization of a Flow Injection Sampling System 

for Quantitative Analysis of Dilute Aqueous Solu- 

ae Combi secopy (SEARS). Surface-En- 
Raman Spectroscopy 

a T. Taylor, S. K. Sharma, and K. Mohanan. 1990, 


Contract N00014-87-K-0372 
Availability: Pub. in Applied Spectroscopy, v44 n4 
p635-640 1990. Available only to DTIC users. No 


copies furnished by NTIS. 
No abstract available. 


145,444 


DE91618730/GAR PC A03/MF A01 
Australian Nuclear Science and Technology Organisa- 
tion, Sutherland. 

the reaction of 


tometric 
Sahemoant Sm(sup 3+), o~ 3+) and Yb(sup 


3. \doaeeney, and A. Rendehoive. Jun 90, 17p 
LHRL-LIB/Trans-13 

Translated from German - Z . Anal. Chem. (1963) v. 
196(30) p. 172-177. German original included, Trans- 
lated from German - Z . Anal. Chem. (1963) v. 196(30) 
p. 172-177. German original included. 

U.S. Sales Only. 


The reaction of xylenol orange with rare earths has al- 
ready been known as very sensitive hence the possi- 
bilities of the spectrophotometric application of this re- 
action to the determination of the smallest amounts of 
rare earths in uranium was studied. Optimum condi- 
tions for the reaction of xylenol orange with Gd(sup 
3+), Sone 3+), Dy(sup 3+), and Yb(sup 3+) were 

ed out, composition of the complexes and con- 
pone of formation and stability were ascertained, and 
a procedure for the determination of (mu)g-quantities 
of rare earths was proposed. 8 refs., 2 tabs., 3 figs. 
(Atomindex citation 22:018741) 
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PB91-189282 Not available NTIS 
National Inst. of Standards and Technology (NML), 
paneer MD. Inorganic Analytical Research Div. 

Sencctsben Donstant and pH of N-2-hy- 


cronyet ethypiperazine W —— -2-ethanesulfonic Acid 


Final rept. 
D. Feng, Y. C. Wu, and W. F. Koch. 1989, 6p 
Pub. in Analytical Chemistry 61, n13 p1 400-1405 1989. 


HEPES (N-2-Hydroxyethylpiperazine-N’-2-ethanesul- 
fonic acid) has been recommended as a pH buffer for 
physiological measurements. The pH values for thge 
buffer system at ionic strengths similar to those in 
physiological fluids have been determined at tempera- 
tures from 0 to 50 C by the emf method. The influence 
of NaCl on the buffer and the liqued junction potential 
associated with the salt have been evaluated. Thus, 
the practical, operation pH value can be ascertained. 
The second dissociation constant of HEPES has been 
determined and the thermodynamic properties have 
been calculated. 
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PB91-189860 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Electricity Div. 

Detection of Trace Disulfur Decafiuoride in Sulfur 
Hexafluoride by Gas Chromatography/Mass Spec- 
trometry. 

Final rept. 

J. K. Olthoff, R. J. Van Brunt, J. T. Heron, and |. 
Sauers. 1991, 7p 

Sponsored by Department of Energy, Washington, DC. 
Office of Electrical Systems. 

Pub. in Analytical Chemistry 63, n7 p726-732, 1 Apr 91. 


A new method is described for detection of S2F10 in 
SF6 in the parts-per-billion (ppb) level. The method uti- 
lizes a gas chromatograph/mass spectrometer (GC/ 
MS) equipped with a heated jet separator. S2F10 is 
converted to SOF2 on the hot surfaces of the low- 
pressure portions of the jet separator at temperatures 
above 150 C by a surface-catalyzed reaction involving 
H20. As a consequence of the conversion, peaks cor- 
responding to S2F10 appear on —— chromato- 
= at ion masses characteristic of SOF2 (m/z=48, 

7, and 86) where there is little or not interference from 
features. By this method, a direct analysis of SF6 for 
S2F 10 content can be performed with greater sensitiv- 
ity than conventional gas chromatographic methods 
and with a — degree of reliability and in a time 
much shorter than required for chromatographic meth- 
ods that use enrichment procedures. Problems associ- 
ated with the preparation and stability of reliable 
S2F10 reference samples are discussed. 
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PB91-189878 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Inorganic Analytical Research Div. 





Introduction. to Supercritical Fluid Chromatogra- 
hy. 1. Principles and Instrumentation. 
inal rept. 

M. D. Palmieri. 1988, 1p 

See also Part 2, PB89-230312. 

9 in Jnl. of Chemical Education 65, n10 pA254 


The basic characteristics of supercritical fluids are de- 

scribed. Supercritical fluids are used as mobile phases 

in chromatography, and various aspects of supercriti- 

cal fluid chromatography (SFC), liquid chromatogra- 

phy, and gas chromatography are compared. Finally 

pe ~~ instrumentation required to perform SFC is 
lescribed. 
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PB91-195156 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Inorganic Analytical Research Div. 

High Purity Chemicals and Clean Rooms for Trace 
Metal Analysis. 

Final rept. 

J. R. Moody. 1988, 4p 

Pub. in Proceedings of International Symposium on 
Trace Analysis in Environmental Samples and Stand- 
ard Reference Materials, Honolulu, HI., January 6-8, 
1988, p97-100. 


The experience of the analytical laboratories at NBS in 
performing trace metal analysis in environmental sam- 
ples is analyzed. Specifically, the role of ultra-pure rea- 
gents and clean laboratories in reducing the analytical 
blank is related to significant requirements for environ- 
mental samples. 


145,449 

PB91-195180 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Gas and Particulate Science Div. 
Strategies for — Subtraction in Electron 
Probe Microanaly: 

ping. 

Final rept. 

R. L. Myklebust, D. E. Newbury, and R. B. 
Marinenko. 1989, 7p 

Pub. in Analytical Chemistry 61, n15 p1612-1618 1989. 


The background subtraction methods necessary for 
quantitative compositional mapping with an electron 
microprobe is discussed. Compositional maps are pre- 
sented which demonstrate the need for determining a 
background dependent on average atomic number of 
the area of the specimen being analyzed. The meas- 
urement techniques and requirements for WDS, EDS 
and combined EDS/WDS compositional maps are dis- 
cussed. The corrections for EDS analyses are built into 
the measurement method while for WDS analyses, the 
average atomic number of each analyzed point must 
be determined in order to compute the background at 
that point. 


round 
is X-ray Compositional Map- 


145,450 

PB91-195727 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Gas and Particulate Science Div. 
Accuracy of Transmission Electron Microscopy 
Analysis of Asbestos on Filters: Interlaboratory 
Study. 

Final rept. 

S. Turner, and E. Steel. 1991, 5p 

See also PB87-162111. 

Pub. in Analytical Chemistry 63, n9 p868-872, 1 May 
91. 


An interlaboratory study was conducted to determine 
the accuracy of determinations of the asbestos con- 
centration on filters by use of transmission electron mi- 
croscopy. Replica sections were prepared from a 
po. 1 polycarbonate filter that had chrysotile and sev- 
eral types of non-asbestos particles deposited on its 
surface. Twenty-seven analysts from 15 laboratories 
counted a minimum of 3 grid squares and recorded the 
physical characteristics of the particles and the meth- 
ods used for identification of the particles. One of the 
grid squares counted by each analyst was reanalyzed 
at the National Institute of Standards and Technology 
(NIST) by using verified counting methods. The mean 
value of TP/TNS (true positives/total number of struc- 
tures) obtained by the laboratories on the verified grid 
squares is 0.67, and the mean value for FP/TNS (false 
positives/total number of structures) is 0.04. More 
than 40% of the fibers shorter than 1 micrometer were 
missed, whereas less than 20% of the fibers longer 
than 1 micrometer were missed by the analysts. Incor- 


rect translation of the electron microscope stage is a 
likely cause of many false negative values. Other pos- 
sible reasons for false negatives and false positives 
are discussed. 


145,451 

PB91-196519/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Atmospheric Research and Soente i 
sessment Lab. 
Prediction of Retention Times in Temperature-Pro- 

med Multichromatography. 

lourn: ; 
L. H. Wright, and J. F. Walling. c1991, 14p EPA/ 
600/J-91/071 es ¥ 
Pub. in Jnl. of Chromatography, v540 p311-322 1991. 


The calculation of retention times for temperature pro- 
grammed serially linked capillary gas chromatography 
columns is demonstrated. Equations are derived for 
the verification of operating conditions via internal 
standards and for the precise calculation of mid-point 
pressure corresponding to a given relative retentivity. 
The predicted retention times for 23 voiatile organic 
compounds are compared to experimental results. 


Basic & Synthetic Chemistry 


145,452 

AD-A233 732/7/GAR PC A01/MF A01 

Fluorochem, Inc., Azusa, CA. 

Synthesis and Properties of 1,2-Difluorodinitroeth- 
ne 


a T. G. Archibald, D. Tzeng, R. Gilardi, and J. 
L. Flippen-Anderson. 1991, 5p ARO-25761.1-CH, 
Contract DAAL03-88-C-0013 

Availability: Pub. in Jnl. of Organic Chemistry, v56 n2 
p537-539 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


145,453 

AD-A233 849/9/GAR PC A02/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 
Thermal Stabilities of Polyanilines. 

Technical rept. 

J. Yue, A. J. Epstein, Z. Zhong, P. K. Gallagher, and 
A. G. MacDiarmid. 18 Mar 91, 6p 

Contract N00014-90-J-1559 


Thermal(stabilities of chemically synthesized polyani- 
line insulating and conducting forms which are doped 
with external and internal dopants have been studied 
by hemgpres yr (TG). The insulating forms have 
higher stability than their corresponding conducting 
forms. Polyaniline doped externally by HCI shows two 
major weight losses: The first loss is assigned to re- 
moval of water and dopant, and the second one is at- 
tributed to the decompositions of the backbone. Po- 
lyaniline doped internally by SO3H only shows one 
major weight loss up to 600C; the doping level is stabi- 
lized by SOSH covalently bonded on the polymer back- 
bone. Preliminary data suggest that the covalently 
bonded sulfonic groups on the polyaniline chain in- 
crease the stability of the polyaniline backbone for 
both conducting and insulating forms. 


145,454 

AD-A233 893/7/GAR PC A03/MF A01 
Columbia Univ., New York. Dept. of Chemistry. 

Metal ae Prepared by Reacting a Metal 
Carbyne with an Enyne. 

Technical rept. 

T. M. Sivavec, T. J. Katz, M. Y. Chiang, and G. X. 
Yang. 1989, 11p Rept no. TR-13 

Contract N00014-79-C-0683 

Availablity: Pub. in Organometallics v8 p1620-1625, 
1989. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Unlike essentially all isolable metal-pentadienyis, the 
tungsten-pentadienyl 8 has a sickle-shape. this materi- 
al is produced in a novel reaction when 
bromotetracarbonyl(ethylidyne)tungsten is combined 
with 2-ethenyl-2ethynyl-1, 1-biphenyl. The structure, 
analyzed by X ray diffraction, appears to consist of 
vinyl- and distorted allyl- moieties bonded to the metal. 
The chromium analogue of the metal-carbyne forms 
not the chromium-analogue of 8, but two hydrocar- 


145,460 
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ed for the transformations. 


145,455 

AD-A233 974/5/GAR 

Texas Univ. at Austin. Dept. of 
Structure 


Synthesis 

tane: A Novel R 

A. H. Cowley, R. A. Jones, M. A. Mardones, J. Ruiz, 
and J. L. Atwood. 1990, 3p ARO-26748.6-CH, 
Contract DAALO3-89-K-0164 

Availability: Pub. in Angewandte Chemie, v29 n10 
p1150-1151 Oct 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


PC AO1/MF A01 


145,456 

AD-A234 076/8/GAR PC A01/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 


epair 
T. Tao, W. Wilkson, and J. Meingailis. Feb 91, 4p 
ARO-24871.6-EL, 
Contract DAALO3-87-K-0126 
Availability: Pub. in Jni. of Vacuum Science and Tech- 
pe | B9, v9 n1 p162-164 Jan/Feb 91. Available only 
to DTIC users. No copies furnished by NTIS. 


No abstract available. 


145,457 

AD-A234 107/1/GAR PC A01/MF A01 
Ultrasystems Defense, Inc., Irvine, CA. 

Novel Trimethyisily!-Substituted 
Technical rept. 

K. J. Paciorek, S. R. Masuda, L. A. Hoferkamp, J. H. 
= and R. H. Kratzer. 14 Feb 91, 5p Rept no. 
Contract N00014-87-C-0713 

Availability: Pub. in Inorganic Chemistry, v30 p577-579 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


145,458 

AD-A234 136/0/GAR PC AO1/MF A01 
Michigan Technological Univ., Houghton. Dept. of 
Chemistry and Chemica a 

>) and Characterization of the f(1.2) Molec- 
ular Fractal, 5,5-Bis(3,3-dimethyibutyl)-2,2,8,8-te- 


tra ” 

G. D. Mendenhall, S. X. Liang, and E. H. Chen. 1990, 
4p ARO-18090.8-CH, 

Contract DAAG29-81-K-0077 

Availability: Pub. in the Jnl. of Organic Chemistry, v55 
ni1 1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


145,459 

AD-A234 276/4/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Chemistry. 

Synthesis of 1,2-Oxaphospholane Oxides by 
Oxygen insertion into the C-P Bond of Phosphe- 
tane Oxides. 

J. Szewezyk, E. Y. Yao, and L. D. Quin. 1990, 8p 
ARO-26126.4-CH, 

Contract DAAL03-89-K-0101 

Availability: Pub. in Phosphorus, Sulfur, and Silicon, 
v54 p135-141 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


145,460 

AD-A234 300/2/GAR PC A03/MF A01 

Columbia Univ., New York. Dept. of Chemistry. 

Reactions of Acetylenes and Alkenes Induced by 
of Olefin Matathesis. 

Technical rept. 

T. J. Katz. 1989, 14p Rept no. TR-12 

Contract N00014-79-C-0683 

Availability: Pub. in Advances in Metal Cargene Chem- 

istry, p293-304 1989. Available only to DTIC users. No 

copies furnished by NTIS. 
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Metal-derivatives that polymerize acetylenes are in- 
duced by acetylenes to initiate metatheses of olefins. 
The mechanism suggests, and experiments verify, that 
molecules in which olefin and acetylene are appropri- 
ately united undergo metal-catalyzed molecular rear- 
rangements that can be recognized as acetylene po- 
lymerizations cut short by chain-transfer after only a 
single cycle. The stereochemistry of the rearrange- 
ment reveals that of the pericyclic transformation of 
metallacyclobutenes into metallabutadienes. Labeling 
experiments confirm that metal-carbenes propagate 
the rearrangement. 


145,461 

AD-A234 339/0/GAR PC A03/MF A01 

Pennsylvania State Univ., University Park. Dept. of 

Chemistry. 

Syntheses and Structures of Cyclic and Short- 
in Linear Phosphazenes Bearing 4-Pnehyi- 


ooeromene Side Groups. 
echnical rept. 


H. R. Allcock, D. C. Ngo, M. Parvez, R. R. Whittle, 
and W. J. Birdsall. 26 Mar 91, 46p 
Contract N00014-91-J-1194 


— polymeric phosphazenes from a class of inorgan- 
ic/organic macromolecules that possess a wide range 
of unusual properties. The type of side-group attached 
to the polyphosphazene chain has a powerful effect on 
the physical and chemical characteristics. As part of 
our program to better understand the structure-proper- 
ty relationships in poly(organophosphazenes), we 
have synthesized a series of small molecule cyclic and 
linear phosphazenes as structural models for the cor- 
responding high polymers. The value of small mole- 
cule phosphazene models for devising synthetic 
routes for the high polymers, and as tools to probe the 
possible structure of polymers, has been illustrated 
previously. In the present work, we report the synthe- 
ses of a series of cyclic and linear oligomeric phospha- 
zenes that bear the 4-phenylphenoxy side-group. 


145,462 

AD-A234 377/0/GAR PC A03/MF A01 

Pennsylvania State Univ., University Park. Dept. of 

Chemistry. 

Synthesis and Structure of Small-Molecule Cyclic 
Bearing Ortho-Substituted Aryloxy 

and Phenoxy Substituents. 

Technical rept. 

H. R. Allock, A. A. Dembek, M. N. Mang, G. H. 

Riding, and M. Parvez. 26 Mar 91, 39p Rept no. TR- 


2 
Contract N00014-91-J-1194 


A series of cyclic, trimeric, and tetrameric phospha- 
zenes with ortho-substituted aryloxy side groups have 
been synthesized. The ortho-substituents are methyl 
and phenyl groups. These compounds are structural 
models for the corresponding high polymeric phospha- 
zenes. 


145,463 
AD-A234 452/1/GAR PC A01/MF A01 
California Univ., San Diego, La Jolla. Dept. of Chemis- 


try. 

Synthesis and Structure of the Trinuclear Palladi- 
um Cluster (Pd3(PEt3)3(Mu2-NPh)2(Mu2-NHPh))Cl, 
Containing Bridging imido and Am nds. 

S. W. Lee, and W. C. Trogler. 1990, 5p AFOSR-TR- 
91-0323, 

Grant AFOSR-86-0027 

Availability: Pub. in Inorganic Chemistry, v29 p1099- 
1102 1990. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 


145,464 
AD-A234 459/6/GAR PC A02/MF A01 
California Univ., San Diego, La Jolla. Dept. of Chemis- 


try. 
Synthesis, Electronic Structure, and Reactivity of 
clot tadiene: 


etraazapen Ss. 
W. C. Trogler. 1990, 7p AFOSR-TR-91-0330, 
Grant AFOSR-86-0027 
Availability: Pub. in Accounts of Chemical Research, 
v23 n12 p426-431 1990. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 


145,465 
AD-A234 466/1/GAR 


44 VOL. 91, No. 17 


PC A03/MF A01 


North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 
Strong Exchange Coupling in Lanthanide 
Bis(Phthalocyaninato) Sandwich Compounds. 
Technical rept. 

K. L. a. W. E. Hatfield, K. D. Kepler, and M. L. 
Kirk. 29 91, 16p 

Contract N00014-89-J-1734 


Bis (phthalocyaninato) lanthanide sandwich com- 
= which have the formula Pc2-LnPc1-, have 

n synthesized for Ln = terbium, homium and lute- 
cium. Low temperature magnetic susceptibility data for 
Ho (Pc)2 and Tb (Pc)2 show a reduction in moment 
from that which is expected for the lanthanide free ion 
value, which correlates with an antiferromagnetic ex- 
change between the lanthanide f-electrons and the 
phthalocyaninato ligand radical electron. The g-factors 
determined from least squares fitting of the Curie- 
Weiss Law to the magnetic data show excellent agree- 
ment to the g-factors calculated for the strongly cou- 
pled state. Magnetic moments calculated from the ex- 
perimentally determined Curie constants are also in 
good gag with those expected for the strongly 
coupled state. 


145,466 
AD-A234 498/4/GAR PC A02/MF A01 
Illinois Univ. at Urbana-Champaign. Dept. of Chemis- 


try. 
Effect of Various Amide Additives on the Tetra- 
methoxysilane sol-gel Process. 

Rept. for 1 Nov 89-30 Nov 90. 

Px _—— and J. Jonas. 1990, 8p AFOSR-TR-91- 
Grant AFOSR-89-0099 

Availability: Pub. in Jnl. of nea goers Solids, v126 
p79-86 1990. Available only to DTIC users. No copies 
furnished by NTIS. 


The effects of various amides, including formamide, N- 
methylformamide, N, N-dimethy)formamide, aceta- 
mide, N-methylacetamide and N, N-dimethylaceta- 
mide, on the pore mophology of resulting xerogels pre- 
pared from tetramethoxysilane are studied by the BET 
pore analysis method. Shear viscosity and NMR line 
width measurements provide additional information 
about the effects of additives on the sol-gel process. 


145,467 
AD-A234 521/3/GAR PC A0Q2/MF A01 
California Univ., San Diego, La Jolla. Dept. of Chemis- 


try. 

Blophoer! a yl Properties of a 
phosphine . phenyitetraazabuta 

Compiexes of ium and Tungsten. 

o. W. Lee, and W. C. Trogler. 1990, 10p AFOSR-TR- 


91-0322, 

Grant AFOSR-86-0027 

Availability: Pub. in Organometallics, v9 n5 p1470- 
1478 1990. Available only to DTIC users. No copies 
furnished by NTIS. 


Transition-metal complexes that have unsaturated me- 
tallacycles containing the 1,4-disubstituted tetraazabu- 
tadiene — (also called tetraazadiene, tetrazene, or 
tetrazenido) have attracted interest because of their 
novel bonding features. Attention has focused on the 
delocalization of pielectron density in the metallacy- 
cles and the role of the metal d orbitals in bonding. 
Since 1967 several transition-metal tetrazene com- 
-~ xes have been reported, including derivatives of Co, 

h, Ir, Fe, Ni, and Pt. They haven been prepared by 
coupling reactions between either an organic azide 
(RN) or a diazonium salt (RN) and a late-transition- 
metal complex in a low oxidation state. Because only 
late-transition-metal complexes have been prepared 
(to the right of the manganes triad) and because tetra- 
zene ligands are known as good piacceptor groups, it 
has been believed that metal to ligand pi back-bonding 

lays an important role in stabilizing the complexes. 

ecently we reported the preparation of tetrazene 
complexes of group V111 metals (Ni, Pd, and Pt) from 
the readily available tetrazendio dianion (I), which is 
prepared by nonoxidative N-N bond formation (eq1). 


145,468 
N91-21165/6/GAR 
(Order as N91-21159/9/GAR, PC A04/MF 


A01) 
Senter for Industriforskning, Oslo (Norway). 
Zeolites in b 
A. G. Andersen, and M. Stoecher. Mar 90, 2p 
In Norwegian Space Center, from Earth to Space and 
oo ae Papers on Norwegian Space Activities 
p 31-32. 


The synthesis of zeolites for use in industrial process- 
es is described. Zeolites are used as calalysts in crack- 
ing of heavy oil components amongst other applica- 
tions. Although found as minerals in nature, synthetic 
or modified zeolites are used in most industrial applica- 
tions. A program involving a zeolite growth experiment 
under microgravity on board the Eureca-1 platform is 
described. Microgravity simulation crysta! growth ex- 
periments carried out at the Solution Growth Facility 
(SGF) are described. They involve growing zeolites in 
numerous concentrations of the reactants. Products of 
such synthesis, characterized by X-ray techniques and 
electron microscopy, are described. 


145,469 
N91-21353/8/GAR 
(Order as N91-21331/4/GAR, PC A24/MF 
Al 


03) 
Delaware Univ., Newark. Dept. of Chemical Engineer- 


ing. 

Systematic Investigation of the Preparation and 
Properties of Composite Carbon Molecular Sieves 
Containing Inorganic Oxides (Abstract Only). 

H. C. Foley. 1 May 90, 1p 

In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 298. 


The objective of this research is to define the method- 
fe) for the preparation and characterization of new 
carbon-based molecular sieves with composite struc- 
tures. Carbon molecular sieves have found increasi 
application in the field of separation and purification o 
gases. These materials are relatively easy to prepare 
and their surfaces can be modified to some extent. It is 
expected that by combining inorganic oxides with the 
carbonaceous structure one can in to design com- 
posite materials with a wider range of possible chemi- 
cal and physical properties. In this way, the |OM-CMS 
materials may confer distinct advantages over pure 
carbon molecular sieves, not just for separation, but 
also for catalysis. The most recent results in the design 
and characterization of these IOM-CMS materials are 
reviewed and summarized. Directions for further re- 
search are also presented. 


145,470 

PAT-APPL-7-662 606/GAR PC NO3/MF A04 
Department of Agriculture, Washington, DC. 
Production of Hydroxy Fatty Acids and Estolide In- 
termediates. 

Patent Application. 

D. A. Burg, R. Kleiman, and S. M. Erhan. Filed 1 Mar 
91, 12p PB91-193268 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention is a process for the production of hy- 
droxy fatty acids and novel estolide compounds. For- 
mation of these estolides is by catalytic reaction of un- 
saturated fatty acids. Following their formation, the es- 
tolides may be recovered for subsequent use, or in the 
alternative, they may be hydrolyzed to produce hy- 
droxy fatty acids. It is an object of the invention to pro- 
vide novel estolide compounds having utility as lubri- 
cants, greases, plasticizers and printing inks. 


Industrial Chemistry & Chemical 
Process Engineering 


145,471 

PB91-195487 Not available NTIS 
National inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Center for Chemical Engineering. 
Application of Laser nostic Techniques for 
the Examination of Liquid Fuel Spray Structure. 
Final rept. 

C. Presser, A. K. Gupta, H. G. Semerjian, and R. J. 
Santoro. 1990, 28p 

Pub. in Chemical Engineering Communications 90, 
p75-102 1990. 


Results are presented on the spatial distribution of 
mean droplet size and number density obtained from a 
hollow cone kerosene spray, introduced into nonswirl- 
ing and = flow fields. An ensemble light scatter- 
ing technique, based on measurement of the polariza- 
tion ratio, has been employed to determine local drop- 
let characteristics in dense and dilute regions of the 





spray. The measurements are complemented with 
Lorenz-Mie calculations > the scattering characteris- 
tics for a polyd of droplets of different size 
and refractive index. The results reveal that the degree 
of swirl imparted to the surrounding air flow, has a 


on on the spray boundary than towards the centerline. 
Mean droplet size is also found to increase with dis- 
tance at all radial positions of the spray; this trend is 
attributed to the vaporization of smaller droplets and/ 
or possible coalescence between the droplets. In addi- 
tion to the ensemble technique, measurements have 
also been obtained with the phase/Doppler interfero- 
metry and light intensity devonolution techniques 
under identical experimental conditions. The 
droplet sizes obtained with the ensemble 
in general smaller than those measur: 
phase/Doppler technique. 


145,472 


PB91-195719 Not available NTIS 
National Inst. of Standards and ee eee). 
Boulder, CO. Che: 


pt. 
P. Todd, S. K. Sikdar, C. Walker, and Z. R. Korszun. 
1991, 10p 

Pub. in Jnl. of Crystal Growth 110, p283-292 1991. 


Several methods of crystallization of biological macro- 
molecules depend upon the transport of water through 
the vapor - a process that is sensitive to ambi- 
ent conditions Ganpacehire, relative humidity). Other 
methods depend on the transport of solute by diffusion 
or through a membrane. By regulating the solute con- 
centration on the outside of a reverse-osmosis mem- 
brane it is possible to control the rate at which macro- 
molecules and other solutes are concentrated inside a 
membrane-bound fluid. The effect of dewatering rate 
on pad ney yr te quality and growth rate was as- 

3-fold increase in concentration over a 9 day 
period yielded tetragonal crystals 0.5 mm on a side 
with sharp edges and with ordering at least to 1.73 A. 
Transparent crystals of triglycine sulfate were grown 
by osmotic dewatering; in this case crystal growth 
could be enhanced or reversed by manipulating the 
external solution. 


145,473 


TIB/A91-00743/GAR PC E17 
DMT-Geselischaft fuer Forschung und Pruefung mbH, 
Essen (Germany, F.R.). 

IEA-coal pyrolysis. A ramme of research and 
dev on the pyrolysis of coal. Final report 
phase 2b: July 1984 - June 1989. 

W. Wanzli. 15 Dec 90, 282p 

Contract BMFT 03E6084B 

With 57 tabs., 75 figs. 


The project deals with the technical and scientific 
basis of coal pyrolysis for production of liquid products 
from coal. The experimental work was carried out in a 
bench scale reactor (kg/h-scale) to investigate the — 
fluence of the relevant process parameters, main 
hydrogen atmosphere at pressures up to 200 bar. 
experimental program included 53 runs with two dition 
ent hard coals from the Ruhr and the Saar area and 
with Finnish Peat. The results showed that the tar yield 
as well as the tar composition could be significantly 
influenced by the experimental conditions. Moreover, it 
ON ee ropyrolysis tar can 
be processed in available tar distillation plants for coke 
oven tar. The hydropyrolysis char is lower in sulfur than 
Cie eae cael ene Sees wae Sones: Steam eee 
cation and combustion an enhanced reactivity. 
fore, the use of the char in a power station can as- 
sumed to be possible. On the basis of the experimen- 
tal results a technical and economic assessment study 
was carried out. The economic calculation confirmed 
op yt -~ be an attractive alternative in 
Se ee (orig.). (Copyright (c) 
1991 by FIZ. Citation no. 91:000743.) 


145,474 

TIB/A91-00792/GAR PC E09 
Technische Hochschule Aachen (Germany, F.R.). Fa- 
kultaet fuer Maschinenwesen. 


Versuche it dem 
Metall/IMetaihydrid Process, (Exparimonte fos hy- 
production 


‘i by the metal/metal hy 
Biss. (Dr (Dr. 


-Ing). 
F. Herzog. 29 Jun 89, 89p 
In German. 


poe sega 9a hydride process is a technique for 
production from water. Most of the required 

mriated in as high-temperature heat, so that over- 
all energy fod of more than 50% are achievable. The 
dissertation in hand describes a laboratory-scale 
system consisting of the three main components 
sodium cycle, dual membrane (palladium-coated — 
dium foil after up-stream palladium/silver foil), and 
pep or cell (working temperature between 275 
and 300 deg C). The electrolytic voltage of this system 
is 1.2 V, the electrical curent density 109 A/m (2). 
This current density is by one or two orders of magni- 
tude lower than that of modern electrolytic systems. 
The achievable hydrogen production rate is 1.6 x 10 (- 
7) mol/s on an average. ya (Copyright (c) 1991 by 
FIZ. Citation no. 91:000792. 


Photo & Radiation Chemistry 


145,475 


AD-A233 667/5/GAR PC A04/MF A01 

Naval Surface Warfare Center, Silver Spring, MD. 

Cc haracterization and Performance Study 
weeny _— (HNS) and 

Hexanitrobibenzy! (HN 

Final rept. Jan-Dec a 

E. G. Kayser. Aug 89, 61p Rept no. NSWC/TR-90-60 

Original contains color plates: All DTIC and NTIS re- 

productions will be in black and white. 


The photolysis of 2,2’4,4’6,6’-hexanitrostilbene (HNS) 
and 2,2’4,4’6,6’-hexanitrobibenzyl (HNBiB) has been 
investigated. This laboratory study was carried out at 
wavelengths (lambda) greater than 280 nanometers 
(nm) using sunlight and a 7740 pyrex filtered, 400 watt, 
Hanovia medium pressure, mercury (Hg) arc source. 
The methods and conditions under which HNS and 
HNBiB are decomposed photolytically are presented 
as well as the isolation and identification of several of 
the more stable photoproducts. The characterization 
methods include: (1) thin-layer chromatography (TLC), 
(2) color macrophotography, (3) scanning electron mi- 
croscopy (SEM), (4) nuclear magnetic resonance 
(NMR) spectroscopy, (5) high-performance, liquid 
chromatrography (HPLC), and (6) vacuum thermal sta- 
bility S). Velocity and output measurements were 
also obtained on the irradiated HNS material which 
was loaded into small diameter, explosive train hard- 
ware (e.g., shielded mild peewee (SMDC) and 
flexible linear shaped charge (FLSC)). The SMDC ex- 
plosive component consists of a silver-sheathed cord 
with an HNS core load of 2-1/2 grains/foot. The FLSC 
component is also silver sheathed and contains an 
HNS core load of 20 grains/foot. 
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Surface Mediated Photocatalysis. 

Final rept. 15 Oct 87-15 Jan 91. 

M. A. Fox. 1 Mar 91, 3p ARO-25169.13-CH, 
Contract DAAL03-88-K-0012 


Three methods for spacially controlled , photoinitiated 
degradation of organic materials have been conduct- 
ed. These involve: (1) investigation of photochemical 
conversions of organic substances on metal oxides 
and semiconductor surfaces; (2) the preparation and 
evaluation of new soluble heteropolyoxonanion pho- 
tooxidation catalysts; and (3) the synthesis of support- 
ed photocatalysts in macroscopic arrays. Reaction 
conditions to allow for chemical conversions under 
carefully contained conditions have shown that these 
routes are useful in the destruction of undesired toxic 
agents. 
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Laser lonic Multiphoton Dissociation of Some Ac- 
Clusters. 


rylate 

Technical rept. 

H. Morita, J. E. eee A. El-Sayed. 18 Mar 
91, 22p Rept no. TR: 

Contract w00014-00-8-1960 


Clusters of methyl acrylate (MA), methyl 


. The dynamics 
energy pooling and localization are briefly discussed 
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Technical rept. 

J. R. Grover, W. J. Heron, M. T. Coolbaugh, W. R. 
Peifer, and J. F. Garvey. 1991, 47p Rept no. TR-21 
Contract N00014-88-K-0483 


A photoionization method for quantitatively 
neutral of free j 


measurements must be done in test ions onset regions 
where their yields are often quite small, the technique 
is made highly practicable by the large intensities of 
widely tunable vacuum-UV light now avail- 
nt ane ——_ = 
method is applied to the analysis of cluster beams col- 
limated from the free jet expansion of a 200:1 ammo- 
nia-chlorobenzene mixture. 
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let Photolysis of Phosgene on Pt(111). 
X. Y. Zhu, and J. M. White. 15 Jan 91, 8p ARO- 
26822.1-CH, 

Contract DAALO3-89-K-0107 

Availability: Pub. in Jnl. of Chemical Physics, v94 n2 
p1555-1563, 15 Jan 91. Available only to DTIC users. 
No copies furnished by NTIS. 
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No abstract available. 
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R d’activite 1986-1989 du Groupe de Radio- 
chimie de IPN d’Orsay. (1986-1989 activity report 
of the Radiochemistry Group of the Orsay IPN). 
Progress rept. 

R. Guillaumont. 1989, 60p IPNO-DRE-8941 

In French. 

U.S. Sales Only. 


the 1060-58 oO net 3 ees 
Group of the Nuclear Physics Institute (at pd pee» a 
presented. The research fields purposes and evolution 
are summarized. The following topics are presented: 
synthesis and study of pure or doped thorium com- 
pounds, high resolution , thermodynam- 
ics/kinetics in aqueous solutions, 6d elements, investi- 
eS U, UO2 and cold fusion. The pres- 
entation of the research team, administrative aspects, 
publications, conferences and future research pro- 
grams are also included. (ERA citation 16:004783) 
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Dalhousie Univ., Halifax (Nova Scotia). 
Adhesion and Friction: a of the Interna- 


tional Workshop on interface (3rd) 
Held in Halifax, N.S. (Canada) on 23-27 August 
1988. Series in Surface Sciences 17. 

M. Grunze, and H. J. Kreuzer. 1989, 136p 
Availability: Spri 
NY 10010. HC $53 
NTIS. 


-Verlag, 175 Fifth Ave., New York, 
.00. No copies furnished by DTIC/ 


Contents: Physisorption Kinetics, The Structure of Sur- 
faces, Dynamical Phenomena at Surfaces, Interfaces 
and Superlattices, Desorption Induced by Electronic 
Transitions, DIET |i, Chemistry and Physics of Solid 
Surfaces VI, Low-Energy Electron Diffraction, Elec- 
tronic Phenomena in Adsorption and Catalysis, Kinet- 
ics of Interface Reactions, Adsorption and Catalysis on 
Transition Metals and Their Oxides, Chemistry and 
Physics of Solid Surfaces Vil, The Structure of Sur- 
faces II, Diffusion at Interfaces: Microscopic Concepts, 
Desorption Induced by Electronic Transitions, DIET III, 
Solvay Conference on Surface Science, Surfaces and 
Interfaces of Solids, Theory of the Atomic and Elec- 
tronic Structure of Surfaces, Adhesion and Friction. 
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P. A. Taylor, R. M. Wallace, C. C. Cheng, W. H. 
_eee and M. J. Dresser. 5 Mar 91, 43p Rept no. 
Contract N00014-82-K-0280 


The adsorption and decomposition of acetylene on 
Si(100) - (2x1) has been studied in ultrahigh vacuum by 
Auger spectroscopy, temperature programmed de- 
sorption and to in the partial pressure of acety- 
lene as measured by a quadruple mass spectrometer 
during the formation. of a monolayer. At a low surface 
temperature reaction from the precursor state domi- 
nates, giving a chemisorption probability of unity at 
submonolayer coverages. The saturated acetylene 
coverage is measured to be one C2H2/Si2 dimer. 
Thermochemical arguments are presented which indi- 
cate that acetylene bonds as a di-o species to dimer 
sites in which the Si-Si dimer bond has been cleaved. 
Chemisorbed acetylene was found to undergo two 
thermal reactions. A minor pathway (<5%) involves 
acetylene desorption, and a major pathway (>95%) 
involves the dissociation of acetylene to produce che- 
misorbed carbon and H2(g). At temperatures above 
800 K, the surface carbon begins to diffuse into the 
bulk of the silicon crystal. 
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Size Dependence of Gaseous Cluster Reactivity 
and Evaporation Dynamics as a Mechanistic 
Probe. 

Technical rept. 

M. A. El-Sayed. 18 Mar 91, 51p Rept no. TR-68 
Contract N00014-89-J-1350 


Two different types of cluster studies were carried out 
in our laboratory. In one, gaseous niobium metal clus- 
ters are synthesized by laser ablation and supersonic 
expansion in helium and detected by using excimer 
one-photon ionization-mass spectrometry methods. 
The dependence of their chemical reactivity (towards 
some carbon compounds) on size was examined and 
used as a new mechanistic probe. In the other type of 
cluster studies, the mechanisms of the evaporation of 
one and two Csi molecules from individual mass se- 
lected (Cs(Csi)n)+ clusters (made by yoy oy 
niques) are determined from a study of the kinetic 
energy released and its distribution during evaporation 
process. 
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Photoexcitation Spectroscopy of Pernigraniline. 
Technical rept. 

J. M. Leng, J. M. Ginder, R. P. McCall, H. J. Ye, and 
A. J. Epstein. 18 Mar 91, 6p 

Contract N00014-90-J-1559 


Absorption and photoinduced absorption spectrosco- 
pies are reported for pernigraniline base (PNB). direct 
absorption of PNB shows the band gap energy at 2.3 
eV and transition energies at 3.8 and 4.3 eV. The pho- 
toinduced absorption (PA) spectrum at room tempera- 
ture shows three induced absorption peaks at 1.0 (LE, 
1.5 (ME) and 3.0 eV (HE). At a temperature of 10 K, the 
LE peak becomes two peaks at 1.0 eV (LE1) and 1.3 
eV (LE2). The ME peak is very long-iived; in addition, 
there are very long-lived relatively weak infrared vibra- 
tions. Light-induced ESR studies show the long-lived 
1.5 eV peak has spin-1/2. 
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Y. Wei, K. F. Hsueh, S. Nagy, A. Ray, and A. G. 
MacDiamid. 1990, 8p 

Contract N00014-90-J-1559 

Availability: Pub. in Advanced Organic Solid State Ma- 
terials, v173 p341-346 1990. Available only to DTIC 
users. No copies furnished by NTIS. 


Poly(o-toluidine) and poly(m-toluidine) in base form 
have been characterized by infrared and 1H NMR 
spectroscopy. Assignments of the proton NMR signals 
have been facilitated by the use of model compounds. 
The distinction between benzenoid and quinoid methyl 
resonances in the NMR permits a semi-quantitative 
estimation of the oxidation states of the polytoluidines. 
Infrared studies are consistent with a polyaniline-type 
backbone having pendant methyl _—. Field de- 
sorption mass spectrometry (FD-MS) was employed 
for estimation of the molecular weight of poly(o-tolui- 
dine). Gel-permeation chromatography of the same 
sample showed a bimodal elution pattern, suggesting 
that the FD-MS technique detects only the lower mo- 
lecular weight fraction of the polymer. Despite this in- 
herent limitation, FD-MS yields the interesting informa- 
tion that the polymer contains chains of both odd and 
even numbers of repeat units, necessitating the coex- 
istence of different oxidation states in the base form of 
the polymer. 
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and J. Zubieta. 1990, 10p ARO-26072.7-CH, 
Contract DAALO3-88-K-0198 
Availability: Pub. in Polyhedron v9 n19 p2375-2383, 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 
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Absolute Photoionization Cross Sections of Cs 7D 
3/2 Level Measured by Use of Fluorescence Re- 
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Availability: Pub. in Physical Review A v39 n11 p5624- 
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Short Reports: Reaction of Titanium Tetrachioride 
with Alcohols in the Presence of Ammonia and 
Pyridine. 

O. V. Nogina, R. K. Freydlina, and A. N. 
Nesmeyanov. 7 Mar 91, 11p Rept no. FTD-ID(RS)T- 
1459-90 

Partially edited machine trans. of Izvestiya Akademii 
Nauk SSSR Otdeleniye Khimicheskikh Nauk (USSR) 
n3 p327-330 1950. 


Titanium tetrachloride does not form even during pro- 
longed a with alcohols of orthoesters; the reac- 
tion stops at the stage of formation of dialkoxytitanium- 
dichlorides. During reaction with phenols, titanium tet- 
rachloride is converted into diarylhydroxytitaniurmndich- 
loride or aryl-hydroxytitaniumtrichloride, depending on 
the nature of the initial phenol. For yey thing reac- 
tion between titanium tetrachloride and alcohols to the 
stage of the formation of orthoesters, it is necessary to 
withdraw the resultant hydrogen chloride from the 
sphere of the reaction. 
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Final rept., Dec 89-Dec 90. 

a aaa Apr 91, 21p Rept no. ARAED-TR- 


Three year ago, a user friendly thermodynamic code 
was developed at Picatinny Arsenal for the personal 
computer. This code enabled the engineer to calculate 
the flame temperature of a new propellant formulation 
on a personal computer thus eliminating the need for 
access to a mainframe computer. The new code uses 
the highly accurate equation of state for propellant 
gases developed by Powell, Wilmot, Haar and Klein 
and does not rely on the two term virial expansion em- 
ployed in BLAKE and the ICT codes. This equation of 
state was developed to accurately calculate the pres- 
sure of mixtures of water, carbon monoxide, carbon 
dioxide, hydrogen, and nitrogen but was not designed 
to take into account the contributions of minor species. 
As a result, the effects of all minor species were de- 
scribed in a very approximate way. This defect in the 
code has now been removed. For many minor species 
which are predicted to occur in a propellant gas after 
combustion the equation of state parameters are not 
known. Both BLAKE and the ICT codes assign generic 
parameters to all of these minor species. Second and 
third viral coefficients are then calculated and used in 
their virial expansion. 
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p105-108 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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No abstract available. 
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Low-Temperature Electronic Transport and the 
Coulomb Blockade in Oxidized Films of Bismuth. 
J. L. Cohn, E. Ben-Jacob, and C. Uher. 6 Aug 90, 6p 
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The average ionization energy, I(r), is introduced and is 
demonstrated to be useful as a guide to chemical reac- 
tivity in aromatic systems. I(r) is rigorously defined 
within the framework of self-consistent-field molecular 
orbital (SCF-MO) theory and can be interpreted as the 
average energy needed to ionize an electron at a 
point in the space of a molecule. An ab initio SCF-MO 
approach has been used to calculate I(r) at the 6-31G* 
level, using STO-3G optimized — I(r) has 
been computed on molecular surfaces defined by the 
contour of constant electronic density equal to 0.002 
electron/bohr3. for a series of aromatic systems. This 
surface I(r) provides site specific predictions for pre- 
ferred positions of electrophilic aromatic substitution. 
Relative reactivity toward electrophiles increases as 
the magnitudes of the smallest I(r) values (I min) for 
these systems decrease. An excellent relationship 
with a correleation coefficient of 0.99 has been found 
between the Hammett constants and |; this allowed us 
to predict the values of these constants for the substi- 
tuents NHF and NF2, for which they were previously 
not known. 
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No abstract available. 
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In this review, i sraiieciianesstiaaiaaliny 
ties of various Le wenn functions when installed in 
ball age ae of the norbornene framework are exam- 
ined. effects are numerous and frequently surpris- 
ing, and include radical changes in NMR properties, 
especially for 31P, and in chemical properties, which 
can lead to reactivity effects unknown for simpler sys- 
tems. The influences on reactivity can usually be asso- 
ciated with the presence of the considerable contrac- 
tion (by some 20-25 deg) in the C-P-C bond angle im- 

sed by the ring framework; the double bond fre- 
quently plays a role by providing a mechanism for frag- 
mentation of the system by retrocycloaddition proc- 
= and possibly by participating in orbital interac- 
ions 
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MacDiarmid. 18 Mar 91, 6p Rept no. TR-1990-24 
Contract N00014-90-J-1559 


We have measured the temperature and polarization 
dependence of the infrared absorption in 500%- 
stretched highly-conducting trans-(CH)x; doped 
chemically with iodine to levels up to 6% (13). These 
samples have highly anisotropic infrared conductivity, 
with substantially greater sigma 1(omega) for polariza- 
tion parallel to the chain direction. The 300 K frequen- 
cy-dependent. conductivity has a narrow Drude-like 
peak at zero frequency above which is a broad 
‘midgap’ band with the usual doping-induced vibration- 
al modes superimposed. When the temperature was 
lowered, the far-ir conductivity decreased (in accord 
with dc measurements). The Drude-like peak was not 
seen below 200 K. 
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No abstract available. 
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The study of the interaction of hydrocarbons with sili- 
con is of importance in understanding the thermally ac- 
tivated formation of adsorbed carbon on silicon. This is 
the first step in the formation of silicon carbide thin 
films by chemical vapor deposition (CVD). Silicon car- 
bide is an important material because of its strength, 
refractory properties, chemical inertness, resistance to 
radiation damage and its ability to be used as an elec- 
tronic material in a high temperature environment. 
Simple electronic devices made from silicon carbide 
have been produced, and progress in this area is ac- 
tively continuing. Extensive research has been per- 
formed to determine the geometric and electronic 
structure of the Si(100) crystalline surface, as recently 
reviewed by Haneman. It has been found that the sur- 
face consists of rows of Si2 dimers yielding a (2x1) su- 
perstructure. Here, formally, a one haif-filled dangling 
bond protrudes from the surface at each surface sili- 
con atom. 
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Contract N00014-90-J-1559 

pay Pub. in Science and Application of Con- 
olymers, p141-152 1991. Available only to 

DTIC uss users. No copies furnished by NTIS. 


It is attractive to consider the polyanilines for applica- 
tions in a wide variety of technologies because of their 
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flexible chemistry, solubility, processibility, environ- 
mental stability, and ease of forming into blends and 

ites. We review here the response of the po- 
lyanilines to electric fields at frequencies ranging from 
dc through audio and microwave frequency to the opti- 
cal frequency range. Potential applications of the po- 
lyanilines in commodity, commodity/electrochemical, 
and ‘high tech’ applications for all three ranges are dis- 
cu . In addition, potential applications of the po- 
lyanilines based upon their chemical and electro- 
chemical responses are pointed out. 


148,507 


AD-A234 174/1 

Florida Univ., Gainesville. 
Proceedings of the International Symposium on 
Quantum Chemistry, Solid-State Physics, and 
Computational M Held in St. Augustine, 
Florida on 17-24 March 1990. 

Final rept. 1 Mar 90-28 Feb 91. 

N. Y. Oehrn, P. O. Loewdin, J. R. Sabin, and M. C. 
Zerner. 11 Feb 91, 9833p AFOSR-TR-91-0129, 

Grant AFOSR-90-0134 

Availability: John Wiley Sons, 605 Third Ave., New 
York, NY 10158 PC $99.95. No copies furnished by 
DTIC/NTIS. 


Not available NTIS 


A general discussion is provided on the changes in 
shape of a continuum of molecular surfaces along a 
reaction path. The path is partitioned in terms of the 
shape characteristics of the nuclear configurations. 
The most important feature of this partitioning is the 
eventual occurrence of a region where more than one 
shape can be associated with the molecular surface 
continuum. This region is a formal boundary range be- 
tween different molecular shapes. Position and width 
of this range, as well as other related parameters, are 
introduced as measures of structural similarity along a 
reaction path. Examples of simple triatomic reactions 
are considered in order to show the relation between 
these similarity descriptors and the change of energy 
content along the path. The concept of molecular simi- 
larity is fundamental to chemistry. It is explicitly present 
in the notion that chemical reactions occur so as to 
involve the smallest redistribution of valence electrons 
(the so-called principle of minimum structural change). 
As well, it appears in rules regarding interrelations be- 
tween energy content and structural changes (the 
Hammond postulate). Chemical biochemical, and 
Pharmacological activities are rationalized using the 
notion that similar structures have similar properties. In 
all these cases, the concept of similarity is used, 
though its precise definition and quantitative assess- 
ment is not clear. 
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Texas Univ. at Austin. Dept. of Chemistry. 
Methanethiol Decomposition on Ni(100). 

M. E. Castros, S. Ahkter, A. Goichet, and J. M. 
White. 1991, 9p ARO-26822.4-CH 

Contract DAALO3-89-K-0107 

Availability: Pub. in Langmuir, v7 n1 p126-133 1991. 
— only to DTIC users. No copies furhished by 


No abstract available. 
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AD-A234 247/5/GAR PC A03/MF A01 
Johns Hopkins Univ., Baltimore, MD. Dept. of Chemis- 


try. 

Radiative and Nonradiative Decay of the 
NH(ND)AS3II Electronic State: Predissociation In- 
duced by the 5 Sigma- State. 

D. Patel-Misra, G. Parlant, D. G. Sauder, P. J. 
Dagdigian, and D. R. Yarkony. 1 Feb 91, 11p ARO- 
25425.12-CH, 

Contract DAAL03-88-K-0031 

Availability: Pub. in Jnl. of Chemical Physics, v94 n3 
p1913-1922, 1 Feb 91. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 
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Electrostatic Potentials on the Molecular Surfaces 
of Cyclic Ureides. 

Journal article. ’ 

J. S. Murray, P. Lane, T. Brinck, P. Politzer, and P. 
Sjoberg. 1991, 6p 

Contract N00014-85-K-0217 

Availability: Pub. in The Jnl. of PHysical Chemistry, v95 
n2 p844-848 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


Ab initio SCF-MO electrostatic potentials have been 
computed at the STO-5G//STO-3G level on the mo- 
lecular surfaces of a group of cyclic ureides, in order to 
access their relative reactivities toward nucleophiles, 
as in hydrolysis. The surfaces were defined by the 
0.002 electron/bohr3 contour of the molecular elec- 
tronic sore The relative hydrolytic stabilities within a 
series of NO2 and NF2 derivatives are predicted, on 
the basis of the magnitudes of the potentials above the 
acyl carbons. The surface electrostatic potentials of 
the polycarbonyl systems parabanic acid and alloxan 
are shown to be fully consistent with unusually short 
intermolecular distances that have been observed in 
crystallographic studies of these compounds. 
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AD-A234 319/2/GAR PC A03/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 
Rupture of Cobait/iIron and Oxygen Bonds in the 
Chain Durin Thermal Treatment of 
¥Ba2Cu3(57C0)06.0. 

A. Nath, Z. Homonnay, S. D. Tyagi, Y. Wei, and W. 
Jang. 1990, 11p Rept no. TR-1990-33 

Availability: Pub. in Physics C, v171 p406-414 1990. 
— only to DTIC users. No copies furnished by 
NTIS. 


In oxygen-deficient 1-2-3 compound, Co substituent 
on the chain i.e. site cannot sense the magnetic field 
as it is sandwiched between equal number of symmet- 
rically disposed magnetic neighbors which are antifer- 
romagnetically coupled along the sheets. Consequent- 
ly, observation of a Zeeman split sextet, at room tem- 
perature, is widely regarded as a signature for the Cu 
(2) site. Our group and subsequently a couple of other 
groups have generated a large proportion of the mag- 
netic species (designated as M) by thermal treatment 
of the 1-2-3 compound in an inert ambient at about 800 
C. This species manifests itself as a doublet (M) after 
oxygen loading of the compound. It has been pro- 
posed that iron and cobalt substituents migrate from 
Cu(1) to Cu(2) site during the thermal treatment. In this 
communication, we present evidence to support our 
earlier contention that this species (M or M) is not situ- 
ated in the Cu-O sheets, but occupies an interstitial 
site. The interstitial iron cobalt is not equidistant from 
the two neighboring copper oxygen sheets, and 
senses a net magnetic field in the oxygen-deficient 
compound. 


145,512 


AD-A234 336/6/GAR PC A03/MF A01 
California Univ., Berkeley. Dept. of Chemistry. 

Study of the Low-Lying Electronic States of Si2 
and Si2 Using Negative lon Photodetachment 
Techniques. 

Interim technical rept. no. 6, Dec 90-Mar 91. 

T. N. Kitsopoulos, C. J. Chick, Y. Zhao, and D. M. 
Neumark. 1 Apr 91, 36p 

Contract NO0014-87-K-0495 


The spectroscopy of elemental clusters has become 
the focus of much experimental and theoretical re- 
search in recent years. A primary goal of these studies 
is to determine how chemical bonding in a cluster 
evolves as the number of atoms is varied. A full under- 
standing of bonding in a cluster requires the character- 
ization not only of its ground electronic state, but also 
of its low-lying excited electronic states. This is a formi- 
dable challenge due to the likely presence of a large 
number of low-lying electronic states in a many-atom 
cluster. As a first step towards understanding the 
nature of electronic states in larger clusters, we report 
here the results of two types of photodetachment ex- 
periments on Si which yield a detailed picture of low- 
lying electronic states of Si2 as well as the lowest two 
electronic states of Si2. 
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Pittsburgh Univ., PA. 


PC A02/MF A01 


Far Infrared Magneto-Optical Absorption in Small 
Bismuth Particles. 

R. P. Devaty, and R. E. Sherriff. 1990, 10p 

Contract N00014-85-K-0808 

Availability: Pub. in Materials Research Society Sym- 
posia Proceedings, v195 n15 10p 1990. Available only 
to DTIC users. No copies furnished by NTIS. 


The semimetal bismuth is an important model system 
for metals physics because its characteristic energies 
are small. This feature is especially important for mag- 
neto-optical studies, since interesting phenomena are 
readily observable with laboratory magnetic fields. Al- 
though Bi is metallic, far infrared (FIR) transmission 
Studies are possible because the electrons are easily 
driven into the extreme quantum limit in the presence 
of a magnetic field. Much is known about the aniso- 
tropic free-carrier properties of bulk Bi. A small particle 
of Bi in a magnetic field is an example of the problem 
of the gyrotropic sphere . Other examples include pow- 
dered semiconductors, electron-hole droplets, and 3D- 
confined semiconductor microstructures. The theory 
of the interaction of electromagnetic radiation with a 
gyrotropic sphere has attracted recent interest. Even 
in the long wavelength limit, there are subtleties in this 
problem that do not exist in the Mie theory. 
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AD-A234 345/7/GAR PC A02/MF A01 
Frank J. Seiler Research Lab., United States Air Force 
Academy, CO. 

Electrochemical Investigation of the 1-Methyl-3- 
Ethylimidazolium Bromide Aluminum Bromide 
Molten Salt System. 

J. A. Boon, J. S. Wilkes, and J. A. Lanning. Feb 91, 
7p Rept no. FISRL/JR-91-0004 

Availability: Pub. in Jnl. of the Electrochemical Society, 
v138 n2 p465-469 Feb 91. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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AD-A234 357/2/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Observation of Magic Numbers within AR sub 
n(H20)+ Heteroclusters. 

Technical rept. 

G. Vaidyanathan, M. T. Coolbaugh, W. R. Peifer, and 
J. F. Garvey. 5 Jan 91, 12p Rept no. TR-19 

Contract N00014-88-K-0493 


We present the observation of magic numbers for the 
heterocluster ion reaction of argon and water for n = 
3,9 and 15 which we attribute to the stability of the 
cluster ion. On comparison with the calculations of 
Bohmer and Peyerimhoff for ArnXe we feel this data 
suggests that in the case of ArnH20 the water cation 
sits at the center of the argon clusters. 
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AD-A234 376/2/GAR PC A04/MF A01 
Vermont Univ., Burlington. Dept. of Chemistry. 

Regio- and Stereochemical Control in Substitution 
Reactions of Cyci h 
Technical rept. 

C. W. Allen. 26 Mar 91, 72p Rept no. TR-16 
Contract N00014-89-J-1041 





r ir 


A comprehensive review of the factors leading to 
regio- and stereochemical control in the reactions of 
the cyclophosphazenes has been prepared. Informa- 
tion from product distribution, kinetic and mechanistic 
studies has been collected and used as a basis for pre- 
dictive guide lines for various classes of reactions in- 
cluding: reactions with amines,metathetical halogen 
and pseudohalogen exchange, reactions of oxyanions 
and thiolates, reactions with main group organometal- 
lics, the Friedel-Crafts reaction, reactions with transi- 
tion metal organometallics. 
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AD-A234 405/9/GAR PC A02/MF A01 
Harvard Univ., Cambridge, MA. 

Direct Evidence for V1-Mode Excitation in the In- 
frared Multiphoton Excitation of SO2. 

C. Z. Lue, J. Goldman, S. Deliwala, K. H. Chen, and 
E. Mazur. 18 Jan 91, 7p ARO-25653.3-PH, 
Availability: Pub. in Chemical Physics Letters, v176 
n3,4 p355-360, 18 Jan 91. Available only to DTIC 
users. No copies furnished to NTIS. 


No abstract available. 
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Cornell Univ., Ithaca, NY. Baker Lab. 

Influence of Intramolecular Dynamics on Branch- 
ing Ratios in Thermal Rearrangements. 

R. H. Newman-Evans, R. J. Simon, and B. K. 
Carpenter. 1990, be _— -TR-91-0343, 

Grant AFOSR-87-01 

Availability: Pub. in Th of Organic Chemistry, v55 n2 
p695-711 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


Studies that we originally designed to elucidate substi- 
tute effects in hydrocarbon rearrangements have lead, 
instead, to observations that appear to be difficult to 
reconcile with the commonly emp!oyed models for de- 
scribing unimolecular reactions (RRKM theory, transi- 
tion state theory, and variational transition state 
theory). This paper describes the details of the experi- 
mental work, highlights the apparent discrepancy with 
the expectations based on these kinetic models, and 
advances some tentative explanations for the ob- 
served behavior. The reactions that have been investi- 
gated are of two classes: the first consists of rearran- 
— of derivates of bicyclo hex-2-ene-5-d (a 
ormal retrovinylcyclopropane rearrangement) and the 
second is a ring expansion of trans-2-methyl-1-(trans- 
2-phenylvinyl)- cyclopropane. Three bicyclo hex-2- 
enes-endo-5-d were prepared: the parent and the 1- 
and 2-phenyl derivatives. In addition, compounds were 
synthesized with exo isotopic labels. The syntheses 
have been reported previously 1 and so will not be re- 
peated here, although experimental details are given in 
the final section of this paper. 
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AD-A234 453/9/GAR 
California Univ., Berkele 4 
Investigation F+H2 Transition State Region via 
Photoelectron S weenery of the FH(-)2 Anion. 
A. Weaver, R. B. Metz, S. E. Brafforth, and D. M 
Neumark. 1 Oct 90, 3p AFOSR-TR-91-0324, 

Grant AFOSR-87-0341 

Availability: Pub. in Jnl. of Chemical Physics, v93 n7 
p5352-5353, 1 Oct 90. Available only to DTIC users. 
No copies furnished by NGIS. 


No abstract available. 
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Insertion of a Copper —— into a C-H Bond to 
Form Bis(2-(Phenylamino)-1,10- 
(i): A Short Cu-Cu Dis- 


tale. 
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tance with No Bond. 
S. W. Lee, and W. C. Trogler. 1990, 5p AFOSR-TR- 
91-0331, 

Grant AFOSR-86-0027 

Availability: Pub. in Inorganic Chemistry, v29 n9 p1659- 
1662 1990. Available only to DTIC users. No copies 
furnished by NTIS. 


Since 1967, several transition-metal tetrazene com- 
plexes have been reported, inciuding derivatives of Ni, 
Pt, Co, Rh, Ir, and Fe. We recently prepared several 
transition-metal tetrazene complexes from the readily 
available tetrazenido dianion. This reagent has permit- 
ted the synthesis of tetrazene bonding within a triad. 
This reagent has also been applied to the preparation 
of main-group tetrazene compounds and the first 
early-transition-metal tetraazabutadienes. The resuits 
of the above studies prompted us to investigate the 
Possibility of forming a Cu-tetrazene complex with |, 
since they are unknown for this metal. Herein we 
report the unexpected results from the reactions be- 
tween | and a dihalo Cu(II) complex. 
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AD-A234 461/2/GAR PC A03/MF A01 
California Univ., Berkeley. Dept. of Chemistry. 
Examination of the Br+Hli, Cl+HI, and F+HI Hy- 
drogen Abstraction Reactions Ay Photoelectron 
Spectroscopy of BrHI-, CIHI-, and FHI-. 

S. E. Bradforth, A. Weaver, D. W. Arnold, R. B. Metz, 
and D. M. Neumark. 15 Jun 90, 19p AFOSR-TR-91- 


0335, 

Grant AFOSR-87-0341 

Availability: Pub. in Jnl. of Chemical Physics, v92. n12 
p7205-7222, 14 Jun 90. Available only to DTIC users. 
No copies furnished by NTIS. 


We have recently shown that negative ion photode- 
tachment can be used to investigate the transition 


state region of a neutral bimolecular reaction. In our 
experiments, the spectroscopy and dissociation dy- 
namics of the short-lived AHB complex formed during 
the hydrogen transfer reaction A + HB to HA + B are 
studied via photoelectron spectroscopy of the stable, 
hydrogen-bonded anion AHB(-). Thus far, results have 
been reported for the symmetric hydrogen transfer re- 
— Cl ae HCI, 1+ HI, and Br + HBr which were 
estigated by photodetaching the negative ions 
GIHCIC ), |H!, BrHBr, respectively. The photoelectron 
spectra of these ions show resolved vibrational pro- 
gressions assigned to the unstable neutral complex 
associated with the corresponding bimolecular reac- 
tion. Our analysis as well as simulations of these spec- 
tra by other investigators has shown that this vibration- 
al structure provides a sensitive probe of the neutral 
potential energy surface near the transition state. 


145,522 

AD-A234 462/0/GAR PC A01/MF A01 
California Univ., Berkeley. Dept. of Chemistry. 
Observation of the A(2B2) and C(2A2) States of 
pens _— lon Photoelectron Spectroscopy 
oO - 

A. Weaver, R. B. Metz, S. E. Bradforth, and D. M. 
Neumark. 1 Feb 89, 3p AFOSR-TR-91-0325, 

Grant AFOSR-87-0341 

Availability: Pub. in Jni. of Chemical Physics, v90 n3 
p2070-2071, 1 Feb 89. Available only to DTIC users. 
No copies furnished by NTIS. 


This communication describes a study of the electroni- 
cally excited states of NO2 by photoelectron spectros- 
copy of NO2. NO2 has been extensively studied via 
optical spectroscopy, but negative ion photoelectron 
spectroscopy offers several advantages as a probe of 
the excited states. For example, the calculated state 
geometry differs greatly from the experimentally deter- 
mined equilibrium geometry of the ground state. Be- 
cause of this large geometry change, the band, which 
comprises much of the near infrared and visible ab- 
sorption spectrum of NO2 is dominated by transitions 
to highly excited (and perturbed) vibrational levels. 
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try. 

High-Pressure NMR Spectroscopy of the Dynamic 
Processes in Complex Liquids. 

Rept. for 1 Nov 89-30 Nov 90. 

J. Jonas. 1990, 9p AFOSR-TR-91-0326, 

Grants AFOSR-89-0099, NSF-CHE85-09870 
Availability: Pub. in Ber. Bunsenges Phys. Chem., v94 
p307-315 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


This lecture reviews recent applications of the high 
resolution, high pressure NMR spectroscopy to the 
study of the dynamics in complex liquids. After a brief 
introduction which points out the essential role of pres- 
sure as an experimental variable in the studies of the 
dynamic structure of liquids, three main topics are cov- 
ered. First, selected results of the high-resolution, nat- 
ural abundance 13 C NMR relaxation experiments on 
complex liquids of 2-ethylhexyl cyclohexanecarboxy- 
late and 2-ethylhexy! benzoate are presented. Second, 
the experimental studies of the dynamical solvent ef- 
fects on reaction rates in several systems including 
1,1-difuorocyclohexane, N,N-dinethyltrichloroaceta- 
mide, and rhodium complexes are briefly discussed. 
Third, the promising future of the high-resolution, high- 
pressure NMR techniques to investigate the dynamics 
in biochemical systems is illustrated on several studies 
currently in progress in our laboratory. 
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AD-A234 467/9/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Propagators for Quantum Oscillator Chains. 

V. V. Dodonov, T. F. George, O. V. Man’ko, C. Um, 
and K. H. Yeon. Apr 91, 20p Rept no. UBUFFALO/ 
DC/91/TR-44 

Contract N00014-90-J-1193 


Two different methods (path integrals and integrals of 
the motion) are used to calculate exact propagators for 
two sets of coupling constants between neighboring 
particles. 
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From Force Fields to Dynamics: Classical and 
Quantal Paths. 


Journal article 1 Nov 89-31 Oct 90 

D. G. Truhlar, and M. S. Gordon. 3 Aug 90, 10p 
AFOSR-TR-91-0337, 

Grant AFOSR-90-0052 

Original contains color plates: All ne and NTIS re- 
productions will be in black and whit 

Availability: Pub. in Science, v249 0491-498, 3 Aug 90. 
ane only to DTIC users. No copies furnished by 


No abstract available. 
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North Dakota State Univ., Fargo. Dept. of Chemistry. 
Calculated Oscillator between Vibra- 
tional Levels of the Rotational and Trans-Bending 
Modes in the Ground and Lowest Excited States of 


Disilene. 
a Koseki, and M. S. Gordon. 1990, 10p AFOSR-TR- 


91-0: 
Grant AFOSR-90-0052 

Availability: Pub. in Jnl. of Physical Chemistry, v94 
P3427-3434 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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Predicted Enthal; of Formation for Silaethy- 
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Availability: Pub. in Jni. of Physical Chemi 
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Accurate enthalpies of formation are essential in un- 
derstanding the thermodynamics of any given class of 
reactions. Furthermore, a knowledge of enthalpies of 
formation for a reaction or a group of related reactions 
is a necessary first step in the deduction of the mecha- 
nisms for these reactions. Unfortunately, thermody- 
namic properties of many silicon compounds are not 
well-known experimentally. In particular, the enthal- 
pies of formation of the prot ical unsaturated sili- 
con compounds silaethylene (SiH2 = =CH2) and disi- 
lene (SiH2==SiH2) and their silylene isomers 
(HSICH3 and HSiSiH3, respectively) are not well- 
known experimentally and continue to be debated. 
Fortunately, for molecules with just 1-2 heavy atoms, 
theory is now able to provide quantitative guidance re- 
garding thermodynamic quantities. Theoretical meth- 
ods are used here to party unravel the 

of the four unsaturated silicon-containing compounds 
mentioned above. 
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DE91010359/GAR PC A03/MF A01 
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Energy transformations in lic com- 
plexes. a report for the period January 1, 
1988-June 30, 1 

R. J. Watts. 1990, 33p DOE/ER/13842-T1 

Contract FG03-88ER13842 

Sponsored by Department of Energy, Washington, DC. 


The proposal upon which this progress report is based 
described projects in the following four areas of re- 
search: (1) preparation and characterization of reac- 
tive ortho-metalated photoreducing Le poten (2) bime- 
tallic and polymetallic ortho-metalated complexes; (3) 
biomolecular electron transfer and intramolecular 
energy transfer in dual emission systems; (4) solvent 
and viscosity effects on energy transfer processes in 
ortho-metalated complexes. Activity in each of these 
areas is described as well as the recent activity in the 
5th area; (5) preparation of metal-silicon bonded pho- 
tosensitizers. 20 refs., 10 figs., 2 tabs. 
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Metal alkoxides: Models for metal oxides. Alkoxide 
ligands in early transition metal organometallic 
chemistry. Progress report. 

M. H. Chisholm. 1991, 13p DOE/ER/13570-5 
Contract FG02-86ER13570 

Sponsored by Department of Energy, Washington, DC. 


During the past 12 months work has continued on the 
cleavage of carbon monoxide by W(sub 4)(OCH(sub 
2)R)(sub 12) compounds. This reaction occurs under 
extremely mild conditions in hydrocarbon solvents. We 
have initiated a study of the reactivity of the hydride 
ligand in the compounds W(sub 2)((mu)-H)(O-cyclo- 
pentyl)(sub 7)L where L = a substitutionally labile 
ligand. We know that it reacts with a variety of unsatu- 
rated molecules including ethylene, allene, acetylene, 
nitriles, ketones, carbon monoxide and carbon dioxide. 
The products and the details of these reactions are 
under investigation. In a new initiative we have started 
to look at the chemistry of some siloxide supported Mo 
and W clusters. The simple dinuclear siloxide W(sub 
2)(OSiBu(sup t)Me(sub 2))(sub 6) (M (equivalent to) M) 
shows a remarkable rich chemistry and one that is sur- 
prisingly different from the structurally related W(sub 
2)(OR)(sub 6) compounds. 
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DE91617733/GAR PC A03/MF A01 

— Centre for Theoretical Physics, Trieste 
italy). 

Laser Raman and infrared spectroscopic studies 

of molecular systems: Structural analysis of some 

clathrate compounds. 

Ss. ~~ Sep 90, 26p LAMP-90/4 

U.S. Sales Only. 


In this paper the structural analyses of some molecular 
systems, namely clathrates, depending on the laser 
Raman and infrared spectroscopic studies are report- 
ed. (author). 19 refs, 3 figs, 5 tabs. (Atomindex citation 
22:017368) 
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— Centre for Theoretical Physics, Trieste 
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Photoelectron spectroscopy via electronic spec- 

troscopy of molecular ions. 

Z. H. Khan. Oct 90, 33p LAMP-90/6 

U.S. Sales Only. 


In this work, a new aspect of the correlation between 
optical and photoelectron spectra is discussed on the 
basis of which the first ionization potentials of con- 
densed-ring aromatics can be estimated from certain 
features in the electronic spectra of their positive ions. 
Furthermore, it is noticed that the first IP’s are very 
sensitive to molecular size as the latter's inclusion in 
the — formulas improves the results consider- 
ably. Once the first ionization potential for a molecule 
is determined, its higher IP’s may be computed if the 
lower-energy electronic bands for its cation are known. 
This procedure is especially useful for such systems 
whose uv photoelectron spectra are unknown. 
(author). 11 refs, 10 figs, 1 tab. (Atomindex citation 
22:017369) 
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Structure breaking and electron localization in 
liquid cryolite-sodium solutions. 

Z. Akdeniz, and M. P. Tosi. Sep 90, 33p IC-90/279 
U.S. Sales Only. 


The continuous nonmetal-metal transition, which 
occurs on dissolving metals in molten salts, may be 
shifted to higher metal concentration in solutions in- 
volving polyvalent metal ions by the possibility that 
these metals go into lower oxidation states. We evalu- 
ate a microscopic model for these processes in the 
specific case of solutions of sodium metal in molten 
cryolite (AIF(sub 3)(center dot)3NaF). The structure of 
the ionic melt is understood and calculable at the mi- 
croscopic level in terms of a dominant sixfold-coordi- 
nated trivalent state of the Al ion (the (AIF(sub 6))(sup 
3-)complex) with some admixture of a fourfold-coordi- 
nated trivalent state (the (AIF(sub 4))(sup -) complex). 
The sodium metal is assumed to enter the ionic liquid 
in the form of monovalent ions and electrons. Our cal- 
culations demonstrate how these added components 
break up the structure of the ionic melt to yield localiza- 
tion by the formation of Al ions in reduced valence 
states, and provide order-of-magnitude estimates for 
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the free energy changes involved in these processes. 
Specifically, we find that with increasing metal concen- 
tration the equilibrium between (AIF(sub 6))(sup 3-) 
and (AIF(sub 4))(sup -) shifts in favour of the latter, 
while Al(sup 3+) ions are released in the melt and bind 
the available electrons to form Al(sup 2+) and Al(sup 
+) ions. The latter eventually become the most stable 
ones and also destabilize the (AIF(sub 4))(sup -) com- 
plex. This scenario is consistent with available macro- 
scopic observations. We also briefly discuss how the 
treatment could be extended to examine other events 
that may arise with increasing metal content, such as 
the formation of dimers or small metal clusters. 
(author). 21 refs, 4 figs, 2 tabs. (Atomindex citation 
22:018477) 
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— Centre for Theoretical Physics, Trieste 
taly). 

Kinetic equation for irreversible a 

D. H. Zanette. Sep 90, 24p IC-90/28: 

U.S. Sales Only. 


We introduce a kinetic equation for describing irrevers- 
ible aggregation in the ballistic regime, including veloc- 
ity distributions. The associated evolution for the mac- 
roscopic quantities is studied, and the general solution 
for Maxwell interaction models is obtained in the Fouri- 
er representation. (author). 23 refs. (Atomindex cita- 
tion 22:018478) 
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DE91740654/GAR PC A08/MF A01 
pine aid Univ., Orsay (France). Inst. de Physique Nu- 
cleaire. 

Mise au point d’un dispositif de spectroelectrochi- 
mie rapide. Applications a l’etude cinetique des re- 
actions redox Eu(Ili/Il), Ce(iV/Iil) et U(VI/V). (De- 
velopment and construction of a fast spectroelec- 
trochemical device. Applications to the reaction ki- 
netic study of = u(ili/tl), Ce(iV/ill) and U(VI/V) 


In French. 
U.S. Sales Only. 


The reaction kinetics of redox processes for the f tran- 
sition elements is investigated. An experimental device 
consisting in a spectrophotometer and an electro- 
chemical system is developed. The time needed for 
the optical spectra acquisition is 512 microseconds 
per spectrum. The experiments on europium allowed 
testing the electrochemical behavior of both the cell 
and the electrode. From the experiments performed 
with cerium, the equilibrium potential and the hetero- 
geneous standard velocity constant are obtained. A re- 
action mechanism is proposed. The reduction of urani- 
um in acid media is analyzed. (ERA citation 
16:007868) 
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Vanderbilt Univ., Nashville, TN. 
Very High Temperature Chemistry: Science Justifi- 
cation for Containeriess Experimentation in 


Space. 

W. H. Hofmeister, and P. Nordine. 1 May 90, 3p 

In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 54-56. 


A summary is presented of the justification for applica- 
tion of containerless processing in space to high tem- 
perature science. Low earth orbit offers a gravitational 
environment that allows samples to be positioned in 
an experimental apparatus by very small forces. Well 
controlled experiments become possible on reactive 
materials at high temperatures in a reasonably quies- 
cent state and without container contamination. This 
provides an opportunity to advance the science of high 
temperature chemistry that can only be realized with a 
commitment by NASA to provide advanced facilities 
for in-space containerless study of materials at very 
high temperature. 
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Vanderbilt Univ., Nashville, TN. 


NASA-Sponsored Containerless Processing Ex- 
periments. 

W. H. Hofmeister. 1 May 90, 20p 

In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 57-76. 


An outline is presented of containerless processing 
and facilities at Intersonics which is sponsored by 
NASA. There are electromagnetic, acoustic, and aero- 
dynamic levitation facilities. re are also laser beam 
and arc lamp heating systems along with state of the 
art noncontact temperature and optical property meas- 
urement facilities. Nonintrusive diagnostic techniques 
with Laser Induced Fluorescence and mass spectrom- 
eter are also available. Controlled atmosphere proc- 
essing, gas quenching, and proven microgravity proc- 
essing technology is part of the Intersonics capabili- 
ties. 
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N91-21343/9/GAR 
(Order as N91-21331/4/GAR, PC A24/MF 


A03) 
California Inst. of Tech., Pasadena. 
Thermodynamic Properties and Crystallization Ki- 
netics at High Liquid Undercooling. 
H. J. Fecht. 1 May 90, 7p 
In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in a Pp 222-228. 
Sponsored by NASA, Washington, DC. 


The heat capacities of liquid and crystalline Au-Pb-Sb 
alloys in the glass-forming composition range were 
measured with droplet emulsion and bulk samples. 
Based on the measured C(sub p) data, the entropy, 
enthalpy, and Gibbs free energy functions of the eu- 
tectic, solid mixture, and undercooled liquid were de- 
termined as a function of undercooling and compared 
with theoretical predictions. The results indicate an 
isentropic temperature at 313 + or - 5 K, which agrees 
well with experimental data for the glass transition. A 
kinetics analysis of the nucleation yey re- 
sponse suggests that the proper choice for the Gibbs 
free energy change during crystallization is most im- 
portant in analyzing the nucleation kinetics. By classi- 
cal nucleation theory, the prefactors obtained, based 
on a variety of theoretical predictions for the driving 
force, can differ by six orders of magnitude. If the nu- 
cleation rates are extrapolated to high undercooling, 
the extrapolations based on measured heat capacity 
data show agreement, whereas the predicted nuclea- 
tion rates are inconsistent with results from drop tower 
experiments. The implications for microg experiments 
are discussed. 
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Rice Univ., Houston, TX. 

Thermophysicai Property Measurements in Elec- 
tromagnetic Levitators. 

R. H. Hauge, P. Lee, N. Norem, T. Baykara, and J. L. 
Margrave. 1 May 90, 8p 

In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 229-236. Pre- 
pared in Cooperation with Laser Applications Fe- 
search Center, the Woodlands, Tx. 


Proper measurements of thermophysical properties of 
hot levitated liquid drops require the following: accu- 
rate temperature measurement (brightness measure- 
ment, emissivity measurement); precise drop shape 
measurements with submillisecond time resolution 
(density determination, rotational and vibrational 
shape information); precise control of drop shape (high 
symmetry variable gap levitators); accurate energy 
transfer measurements (direct measurements of 
energy transfer rates for defined gas flows over sam- 
ples with quantitative measurements of energy trans- 
fer rates for defined flows over samples with known 
shapes); and precise measurements of repetitive 
sample motions (rapid repetitive shape measure- 
ments, frequency measurements with reflected laser 
light, measurements in the levitator and as a freely fall- 
ing drop). Recent advances in coil design and control 
of sample rotation in an electromagnetic levitator are 
discussed with respect to the above requirements. 
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Wisconsin Univ.-Madison. Dept. of Mechanical Engi- 
neering. 

Supercritical Microgravity Droplet Vaporization 
(Abstract x 7 

J. Hartfield, E. Curtis, and P. Farrell. 1 May 90, 1p 

In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 299. 


Supercritical droplet vaporization is an important issue 
in many combustion systems, such as liquid fueled 
rockets and eee ae (diesel) engines. In 
order to study the details of droplet behavior at these 
conditions, an experiment was designed to provide a 
gas phase environment which is above the critical 
pressure and critical temperature of a single liquid 
droplet. In general, the droplet begins as a cold droplet 
in the hot, high pressure environment. In order to elimi- 
nate disruptions to the droplet by convective motion in 
the gas, forced and natural convection gas motion are 
required to be small. Implementation of this require- 
ment for forced convection is straightforward, while re- 
duction of natural convection is achieved by reduction 
in the g-level for the experiment. The resulting experi- 
ment consists of a rig which can stably position a drop- 
let without restraint in a genes. high tempera- 
ture gas field in microgravity. The microgravity field is 
currently achieved by dropping the device in the NASA 
Lewis 2.2 second drop tower. The performance of the 
experimental device and results to date are presented. 
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N91-21357/9/GAR 
(Order as N91-21331/4/GAR, PC A24/MF 
A03) 


Yale Univ., New Haven, CT. 

Rheological Properties, Shape Oscillations, and 
Coalescence of Liquid Drops with Surfactants. 

R. E. Apfel, and R. G. Holt. 1 aan 90, 6p 

In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 320-325. 


A method was developed to deduce dynamic interfa- 
cial properties of liquid drops. The method involves 
measuring the frequency and damping of free quadru- 
pole oscillations of an acoustically levitated drop. Ex- 
perimental results from pure liquid-liquid systems 
agree well with theoretical predictions. Additionally, 
the effects of surfactants is considered. Extension of 
these results to a proposed microgravity experiment 
on the r: physics module (DPM) in USML-1 are dis- 
cussed. Efforts are also underway to model the time 
history of the thickness of the fluid layer between two 
pre-coalescence drops, and to measure the film thick- 
ness experimentally. Preliminary results will be report- 
ed, along with plans for coalescence experiments pro- 
posed for USML-1. 
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(Order as N91-21331/4/GAR, PC —_— 
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Jet Propulsion Lab., Pasadena, CA. 
Undercooling of Acoustically Levitated Moiten 


Drops. 
K. Ohsaka, E. H. Trinh, and M. E. Glicksman. 1 May 
90, 9 


, 9p 
In Its Proceedings of the First Workshop on Container- 
less Experimentation in Microgravity p 335-343. 


It was observed that the acoustically levitated molten 
SCN (succinonitrile) drops can generally be under- 
cooled to a degree where the impurities in the drop are 
responsible for the nucleation of the solid phase. How- 
ever, it was also observed that ultrasound occasionally 
terminates undercooling of the levitated drops by initi- 
ating the nucleation of the solid at an undercooling 
level which is lower than that found for the nucleation 
catalyzed by the impurities in the drop. This premature 
nucleation can be explained by thermodynamic con- 
siderations which predict an increase in effective un- 
dercooling of the liquid upon the collapse of cavities. 
Pre-existing gas microbubbles which grow under the 
influence of ultrasound are suggested as the source of 
cavitation. The highly undercooled SCN drops can be 
utilized to measure the growth velocity of the solid in 
the deeply undercooled region including the hyper- 
cooled region. 
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Electron Beam Source Formed with U 
A, Biologically 
Patent Application. 

D. A. Kirkpatrick, J. M. Schnur, P. Schoen, R. Price, 
and W. M. Manheimer. Filed 28 Sep 90, 25p AD- 
D014 823/9 XN-ONR 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The generation of macroscopic electron beam cur- 
rents through vacuum field emission from a large 
number of emission sites requires a surface with a 
complex microstructure. To date, the fabrication of sur- 
faces suitable to this task has been dominated by mi- 
crolithographic techniques. In these process, masks 
are used in conjunction with etching or deposition 
techniques to produce arrays of micron-scale cones or 
wedges. Patent applications. 
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PBS1-187138 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Center for Chemical Physics. 
Concerning the Formation and the Kinetics of 
Phenylium lions. 

Final rept. 

P. Ausloos, S. G. Lias, T. J. Buckley, and E. E. 
Rogers. 1989, 13; 

Pub. in International Jni. Mass Spectrom. lon Process- 
es 92, p65-77 1989. 


Kinetic measurements carried out in a pulsed ion cy- 
clotron spectrometer show that C6H5(+) ions formed 
in unimolecular and bimolecular processes can exhibit 
two populations of different reactivities. As expected, 
SS. singlet phenylium ions are predominantly 
ormed in low energy processes, while higher energy 
isomeric (mainly acyclic) ions r in the high 
energy electron impact fragmentation of C6H6 and ha- 
lobenzenes, as well as in highly exothermic ion/mole- 
cule reactions. The energy barrier for ring opening was 
estimated to be 2.0 + or - 0.3 eV, in reasonably 
agreement with theory. Phenylium ions react readily 
with hydrocarbons and polar molecules. By means of 
isotopic labelling it was shown that alkanes transfer H2 
via a two-stage process anne Tag the transfer of 
H(-) to the phenylium ion followed by a transfer in the 
complex of H(+) to the — benzene moiety. Cy- 
clopropane was found to transfer CH2 to the pheny- 
lium ion in a direct concerted process. In contrast, re- 
action with unsaturated hydrocarbons involves exten- 
sive hydrogen and carbon atom scrambling. Contrary 
to earlier findings phenylium ions were found to react 
at least ten times faster with acetylene than the other 
C6H5(+) isomer(s). 
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PBS1-187195 Not available NTIS 

National Bureau of Standards (NEL), Gaithersburg, 
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a Exponent for the Viscosity of Four Binary 
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Final rept. 

R. F. Berg, and M. R. Moldover. 1988, 11p 

Contract NASA-C-86129D 

Sponsored by National Aeronautics and Space Admin- 

istration, Cleveland, OH. Lewis Research Center. 

Pub. in Jnl. of Chemical Physics 89, n6 p3694-3704 

1988 


We have measured the viscosity of four binary mix- 
tures near their consolute points: (1) methanol + cy- 
clohexane, (2) isobutyric acid + water, (3) nitroethane 
+ 3-methylpentane, and (4) 2-butoxyethanol + water. 
The viscosity data are consistent with the power-law 
divergence: eta approximately equal to (T-Tc)(-y), with 
an apparent viscosity exponent in the range 9.0404 < 
y < 0.0444. Recent theoretical estimates for y are 
near 0.032, which is outside the experimental range. 
The value of y is independent of whether the critical 
point is an upper or a lower consolute point and of 
whether the approach toward Tc is at constant pres- 
sure or at constant volume. Our torsion oscillator vis- 
cometer is unique in its simultaneous low frequency (1 
Hz) and low shear rate (0.1/s), allowing its use close to 
the critical point before encountering non-Newtonian 
fluid behavior associated with critical slowing down. 
Nevertheless, we find quantitative evidence for viscoe- 
lasticity near the critical point. 
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Shape Resonances in Molecular Fields. 

Final rept. 

J. L. Dehmer, D. Dill, and A. C. Parr. 1988, 23p 

See also DE84009206. 

Pub. in Fundamental Processes of Atomic Dynamics, 
p541-563 1988. 


A shape resonance is a quasibound state in which a 
particle is temporarily trapped by a potential barrier 
(i.e., the shape of the potential), through which it may 
eventually tunnel and escape. This simple mechanism 
plays a prominent role in a variety of excitation proc- 
esses in molecules, ranging from vibrational excitation 
by slow electrons to ionization of deep core levels by x- 
rays. Moreover, their localized nature makes shape re- 
sonances a unifying link between otherwise dissimilar 
circumstances. example is the close connection 
between shape ri i 


frequent persistence of free-molecule shape resonant 
behavior upon adsorption on a surface or condensa- 
tion into a molecular solid. The main focus of the arti- 
cle is a discussion of the basic properties of shape re- 
sonances in molecular fields, illustrated by the 
sigma(sub u) shape resonance in N2. Other aspects to 
be discussed are vibrational effects of shape reson- 
ances, connections between shape resonances in dif- 
ferent physical settings, and examples of shape reso- 
nant behavior in more complex cases, which form cur- 
rent challenges in the field. 
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PB91-189233 Not available NTIS 
National Inst. of Standards and Technology (NML), 
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E. S. Domailski. 1990, 61p 

Pub. in Advances in Calorimetry and Thermoche- 
mistry, v1 p51-111 1990. 


The paper provides a survey of ongoing activities in 
combustion calorimetry in the Chemical T! a 
namics Division at the National Bureau of Standards 
(NBS), USA. For some time, physical chemists 
have felt that the frontiers of combustion calorimetry 
have disappeared and that little novelty or innovation 
is required for the application of the technique. More- 
over, they also felt that the impact of new develop- 
ments in the area of physical chemistry would not be 
very significant. The paper seeks to demonstrate that 
significant innovation in combustion calorimetric meth- 
ods is occurring, and that significant accomplishments 
have been made and should be expected for the future 
in the area of research. 
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PB91-189241 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 

How Does Surface Roughness Affect Polymer- 
Surface Interactions. 

Final rept. 

J. F. Douglas. 1989, 10p 

Pub. in Macromolecules 22, n9 p3707-3716 Sep 89. 


A simple model is introduced to qualitatively describe 
the effect of surface roughness on the propertiies of 
surface interacting polymers and comparison is made 
with recent Monte Carlo data and renormalization 
group calculations. The model indicates that increas- 
ing the surface irregularity (i.e. the fractal dimension) 
has the effect of enhancing polymer-surface interac- 
tions relative to the idealized planar interface. This is a 
consequence of a greater probability of polymer-sur- 
face intersection with increasing roughness. It is also 
argued that adsorption occurs more readily on fractal 
surfaces since then adsorption requires a smaller ‘en- 
tropic price’. A rough surface (fractal dimension = 3) 
may adsorb a polymer when a corresponding smooth 
surface (fractal dimension = 2) of the same material 
will not adsorb. Roughness can thus alter the effective 
polymer-surface interaction in a fundamental way. 
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Sodium Chloride in Steam Through Extended Cor- 
ing States. 

Final rep’ 

3 ng Gallagher, and J. M. H. Levelt Sengers. 1988, 


Pe. in International Jni. of Thermophysics 9, n5 p649- 
661 1988. 


Recent precise data on anomalous behavior of appar- 
ent molar properties of electrolyte solutions in near- 
a steam have raised important questions as to 
namic —_— of these systems 
pty be described. rrent Gibbs free energy 
models fail for highly compressible solutions. Here, a 
Helmholtz free energy formulation is presented as a 
first step in ae mpressible dilute aqueous 
— solutions. Comparisons are made with the 
known critical line, coexistence curves, apparent molar 
volumes and specific heats of NaCl in steam, and con- 
clusions presented on improving the model. 
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Constants tor the nu9 Infrared 
Band of HNO3. 
Final rept. 
A. Goldman, A. G. Maki, C. J. Howard, J. B. 
Burkholder, and R. Escribano. 1988, 6p 
Pub. in Jnl. of Molecular Spectroscopy 131, n1 p195- 
200 1988. 


High resolution infrared measurements have been 
made on the nu 9 band of HNO3 from 414 to 500/cm. 
Over 2300 transitions have been measured, assigned, 
and fit to obtain 14 ro-vibrational constants for the 
nu9=1 state that reproduce the observed spectrum 
with a RMS deviation of 0.0004/cm. The band center 
for nu 9 is at 458.2887 + or - 0.0005/cm. 
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PB91-189431 Not available NTIS 
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Effect of Long mn, ol Interfacial Forces on the Dy- 


namics of Wetting Layers at a Liquid Vapor inter- 
Final rept. 

J. L. Harden, and R. F. Kayser. 1989, 10p 

Pub. in Jni. of Colloid and Interface Science 127, n2 
p548-557 1989 


For certain binary liquid solutions, the denser fluid will 
form a thin wetting layer between the less dense fluid 
and the vapor. The authors consider the possible 
effect of interfacial van der Waals forces on the capil- 
lary waves residing on such wetting layers. In the limit 
where wetting layer thickness, h, is much smaller than 
the capillary wavelength, they find a damped peristaltic 
mode that behaves as —- squared) varies as (k 
squared)/(h cubed) for typical wave numbers. Such a 
mode, if observable, could provide an alternate means 
of measuring wetting layer thicknesses and could be 
used to check the dependence of wetting layer thick- 
ness on long range interfacial forces. 
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PB91-189514 Not available NTIS 

National Bureau of Standards (NEL), Gaithersburg, 
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Mobility ot caer ne and Electrophoretic Light 
Macromolecular Solutions. 
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J. B. Hubbard, and D. A. McQuarrie. 1988, 15p 
Pub. in Jnl. of Statistical Physics 52, n5-6 p1247-1261 
1988. 


The authors discuss the origins and the effects of mo- 
bility fluctuations of rigid, globular macromolecules on 
a solution’s electrophoretic light scattering spectrum. 
Assuming a dilute solution, a modified van Hove self- 
correlation function is calculated via van Kampen’s 
time-ordered cumulant method, and the results are 
compared with less rigorous approaches. The conse- 
quences of generalizing to dynamic external fields are 
briefly considered. 
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ow of Combustion of Triphenyiphosphate. 

inal rept. 

D. R. Kirklin, and E. S. Domalski. 1989, 8p 

Pub. in Jni. of Chemical Thermodynamics 21, n5 p449- 
456 1989. 


The enthalpy of combustion of crystalline triphenyl- 
phosphate was measured in the NBS aneroid adiabat- 
ic rotating calorimeter. The standard molar enthalpy of 
combustion at 298.15 K and 1 bar P(o)=100,000Pa 
for the reaction: C1i8H15PO4(cr) + 21 O2(g) = 18 
CO2(g) + (H3PO4 + 6 H20)(aq) is-(9259. 3 + or - 
4.96) kJ/mol. The derived enthalpy of formation for 
crystalline triphenylphosphate is -(829.26 + or - 5.72) 
kJ/mol. Enthalpies of formation of the liquid and gas 
phases were calculated using literature values of the 
enthalpies of fusion and vaporization. Group contribu- 
tion values were derived for estimating enthalpies of 
formation of aromatic phosphates in the gas, liquid, 
and solid phases. 
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Hydrogen Bonding in Pt Ammine Complexes. 
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M. Krauss, K. J. Miller, and H. Basch. 1988, 4p 

Pub. in Chemical Physics Letters 148, n6 p577-580 
1988. 


Intra- and inter-ligand hydrogen bonding stabilize the 
binding of Pt ammine complexes to oligonucleotides. 
Model calculations explore the energetics of intra- 
Pee ek of the ammine to G(06) in PtA3G 

ammine, G=guanine) and the inter-ligand binding 
Ce a carbonyl oxygen to the ammine in a complex of 
PtA4 and formaldehyde. Hydrogen bonding interaction 
to the G(06) site yields a weak bonding interaction but 
permits the close approach of the guanine(06) and 
ammine(H) atoms. Inter-ligand hydrogen bonding is 
— as expected for an optimal ionic hydrogen 

nd. 
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G. Morrison. 1988, 21p 

Pub. in Jni. of Solution Chemistry 17, n9 p887-907 
1988. 


The thermodynamic properties of a dilute solution near 
the critical point of the solvent are discussed. Two ex- 
amples are discussed, a solution of a nonelectrolyte 
and a solution of an electrolyte. The limiting behavior 
of the electrolyte solutions is modelled with a Debye- 
Huckel term in the Helmholtz free energy. The partial 
molar properties, in particular the volume and isobaric 
thermal expansion are examined in detail. The deriva- 
tion of these properties is introduced by considering 
the geometry of the thermodynamic surfaces near to 
and far from the critical point of the solvent. The au- 
thors conclude that the properties of solutions near the 
solvent critical point are dominated by that feature; so- 
lution properties cannot be adequately modelled with- 
out including the functional forms associated with the 
critical point. 
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Pub. in aaa Physics Communications 62, p352- 
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The authors determine the time interval t(obs), re- 
quired for effective ergodic convergence of the fluctua- 
tions in dipole moment which are needed for the com- 
putation of the dielectric properties of water. It is estab- 
lished that the value of t(obs) can be computed from 
the scaling relations obeyed by the fluctuation metric, 
Omega sub mu (t), associated with the time-averaged 
values of the dipole moment of the individual water 
molecules. The theoretical ideas behind Omega sub 
mu (t) are used to compute t(obs) at several tempera- 


tures for the simple point-charge model of water. It is 
a that t(obs) increases exponentially with decreas- 
peg yma the barrier being associated with the 
difficulty in making collective orientational rearrange- 
ments. For the simple point-charge model considered 
in the paper, the barrier for these collective motions is 
estimated to be 3.5 kcal/mole. The study provides a 
firm basis for obtaining reliable values of the dielectric 
properties of dipolar fluids using molecular dynamics 
simulations. 
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1988, 6p 
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Colloids of ruthenium dioxide and iridium oxide have 
been prepared and characterized. These colloids, 
which are inherently negatively-charged in neutral 
water, have been stabilized with a surface layer of po- 
lyelectrolyte. Electrostatic beens Papen between the 
stabilized colloids and water-soluble zinc porphyrins of 
the opposite electronic charge. Such electrostatic 
forces affect the rate constant for interfacial electron 
transfer between the colloids and radical cations de- 
rived from the zinc porphyrins. The products of these 
reactions depend upon the relative charges of the 
reactants. For oppositely charged reactants, the rate 
of interaction was very high but O02 generation was not 
observed. In cases where the porphyrin and colloid 
possess the same charge, the system can be used to 
oxidize water to O2 under photochemical conditions. 
The yield of O2 depends upon the solution pH and the 
nature of both reactants. With negatively charged 
reactants in alkaline solution, the authors have report- 
ed quantum efficiencies for O2 generation in the range 
of 50-60%. With positively charged reactants, oxygen 
formation could be observed in acidic solution, al- 
though the quantum efficiencies were less than 10%. 
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PB91-189902 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Chemical Kinetics Div. 

Proton Affinity of Cyanogen and lon-Molecule Re- 
actions of C2N2(+). 

Final rept. 

S. A. H. Petrie, M. Mautner, M. J. McEwan, and C. G. 
Freeman. 1989, 10p 

Pub. in International Jnl. of Mass Spectrometry and lon 
Processes 90, n3 p241-250 1989. 


The proton affinity (PA) of C2N2 has been determined 
by proton transfer equilibria using forward and reverse 
rate coefficients from SIFT measurements. The results 
yield a PA for CH3CI of 673 + or - 4 kJ/mol and a PA 
for C2N2 of 674 + or - 4 kJ/mol relative to a PA for 
C2H4 of 680 + or - 2 kJ/mol. C2N2H + is also formed 
by the reactions of C2N2(-+) with H2 and H20O. In the 
latter, charge transfer competes with H atom transfer, 
while in the reaction of C2N2(+) with C2H2 and C2H4, 
only charge transfer occurs. In each instance for these 
reactions of C2N2(+), the most exothermic channel is 
dominant and occurs at or near the collision rate. Rate 
coefficients are also reported for association (conden- 
sation) of C2N2(+) with CO, CO2, C2H2 and C2H4. 
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PB91-189936 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Surface Science Div. 

Recent Developments in Applied Surface Science. 
Final rept. 

C. J. Powell. 1989, 2p 

Pub. in Vide, Couches Minces 44, n248 p427-428 
1989. 


An overview is given of the recent growth of applied 
surface science and of the recent proposal to form an 
Applied Surface Science Division within the Interna- 
tional Union of Vacuum Science, Technique and Appli- 
cations. 
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American Chemical peep Meter Washington, DC. 

Journal of Physical and Chemical Reference Data, 
Volume 19, Number 4, July-August 1990. 

Bimonthly rept. 

D. R. Lide. c1990, hid 

See also PB91-192. through PB91-192468 and 
PB90-244658. Errata sheet inserted. Prepared in co- 
operation with American inst. of Physics, New York. 
Sponsored by National Inst. of Standards and Tech- 
nology, Gaithersburg, MD. 

Available from American Chemical Society, 1155 16th 
St., NW, Washington, DC. 20036-9976. 


Contents: 
Energy Levels of Sulfur, S(l) Through S(XVI); 
Heat acities and Entropies of Organic 
aaa in the Condensed Phase, Volume 


The Thermodynamics of the Krebs Cycle and 
Related Compounds. 
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PBS1-192443 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Center for Atomic, Molecular and 
Optical Physics. 

Energy Levels of Sulfur, S 1 Through S XVI. 
Bimonthly rept. 

W. C. Martin, R. Zalubas, and A. Musgrove. c1990, 


60p 

Included in Jnl. of Physical and Chemical Reference 
Data, v19 n4 p821-880 Jul/Aug 90. Available from 
American Chemical Society, 1155 16th St., NW, Wash- 
ington, DC. 20036-9976. 


Energy level data are given for the atom and all posi- 
tive ions of sulfur (Z= 16). These data have been criti- 
cally compiled, mainly from published and unpublished 
material on measurements and analyses of the optical 
spectra. The authors have derived or recalculated the 
levels for a number of the ions. In addition to the level 
values in reciprocal cm and the parity, the J value and 
the configuration and term assignments are listed if 
known. Leading percentages from the calculated ei- 
genvectors are tabulated or quoted wherever avail- 
able. lonization energies are given for all spectra. 


145,561 
PB91-192450 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Chemical Thermodynamics Div. 
Heat Capacities and Entropies of se Com- 
junds in the Condensed Phase. Volume 2. 
imonthly rept. 
E. S. Domalski, and E. D. Hearing. c1990, 168p 
Included in Jnl. of Physical and Chemical Reference 
Data, v19 n4 p881-1048 Jul/Aug 90. Available from 
American Chemical Society, 1155 16th St., NW, Wash- 
ington, DC. 20036-9976. 


The compilation of data on the heat capacities, entro- 
pies, and phase transitions of organic compounds in 
the condensed phase supplements the document pub- 
lished earlier on the subject, namely ‘Heat Capacities 
and Entropies of Or = Compounds in the Con- 
densed Phase’ by E. S. Domalski, W. H. Evans, and E. 
D. Hearing, J. Phys. Chem. Ref. Data, 13, Suppl. 1, 
(1984). It provides data on approximately 1300 organic 
compounds. About half of the articles examined con- 
tain data published prior to 1982. A total of 565 articles 
have been examined, evaluated, and referenced. In 
addition to values for the heat capacity and entropy at 
298.15 K, phase transitions for solid/solid, solid/liquid, 
and in some instances, solid/gas and liquid/gas are 
tabulated as encountered from the articles examined 
and evaluated. 


145,562 
PBS1-192468 Not available NTIS 
California Univ., San Diego, La Jolla. Dept. of Chemis- 
t 


Thermodynamics of the Krebs Cycie and Related 
Compounds. 

Bimonthly rept. 

S. L. Miller, and D. irae c1990, 25p 
Grant NANB6-D0656 

Prepared in cooperation with National Inst. of Stand- 
ards and Technology (NML), Gaithersburg, MD. Chem- 
ical Thermodynamics Div. 

Included in Jnl. of Physical and Chemical Reference 
Data, v19 n4 p1049-1074 Jul/Aug 90. Available from 
American Chemical Society, 1155 16th St., NW, Wash- 
ington, DC. 20036-9976. 


A survey is made of the enthalpies of formation, third 
law entropies and Gibbs energies available for Krebs 


cycle and related compounds. These include formate, 
acetate, succinate, fumarate, glycine, alanine, aspar- 
tate and glutamate. The potential of the NAD+ /NADH 
couple is recalculated based on the ethanol/acetalde- 
hyde and isopropanol/acetone equilibria. The reported 
er catalyzed equilibrium constants of the Krebs 
my pee are evaluated with estimated errors. 
cntey ye form a network of reactions that is 
solved by a it squares regression procedure giving 
Gibbs energies of formation for 21 Krebs cycle and re- 
lated compounds. appear to be accurate to + or 
- 0.4 kJ/mol for some compounds but + or - 1 kJ/mol 
in less favorable cases. This procedure indicates 
which third law delta(sub f) and enzyme equilibria are 
inaccurate, and allows very accurate delta(sub f) to be 
determined for compounds related to the Krebs cycle 
by measuring enzyme equilibrium constants. 
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PBS1-192476 

American Chemical Society, Washington, DC. 

Journal of Physical and Chemical ference Data, 

Volume 19, Number 5, September-October 

oar rept. 

D. R. Lide. c1990, 202p 

See also PB91-192484 through PB91-192534. Pre- 

= in cooperation with American Inst. of Physics, 
lew York. Sponsored by eg Inst. of Standards 

and Technology, Gaithersburg, M' 

Available from American Chenical Society, 1155 16th 

St., NW, Washington, DC. 20036-9976. 


Contents: 
et Pro 


at we Density; 
The Thermal Conductivity of Methane and 
Tetrafluoromethane in the Limit of Zero 


Density; 

a , Diagram-Thermodynamic Analysis 
of the 24 Binary Systems, A2CO3-AX and 
A2S04-AX Where A=Li, Na, K and X=Cl, F, 
NO3, OH; 

Equilibrium and Transport Properties of Gas 
Mixtures at Low Density--Eleven Polyatomic 
Gases and Five Noble Gases; 

A Unified Fundamental Equation of State for the 
Thermodynamic Properties of H2O. 


Not available NT'S 


rties of Fluid gen 
ivity of Nine Po atomic Gases 
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PBS1-192484 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Thermophysics Div. 

Transport Properties of Fluid Oxygen. 

Bimonthly rept. 

A. Laesecke, PR. Krauss, K. Stephan, and W. Wagner. 
c1990, 34p 

Prepared in ee with Stuttgart Univ. (Germany, 
F. RD I ). Inst. fuer Technische Thermodynamik und Ther- 
mische Verfahrenstechnik, and Ruhr Univ., Bochum 
(Germany, F.R.). Inst. fuer Thermo- und Fluiddynamik. 
Included in Jnl. of Physical and Chemical Reference 
Data, v19 n5 p1089-1122 Sep/Oct 90. Available from 
American Chemical Society, 1155 16th St., NW, Wash- 
ington, DC. 20036-9976. 


ae the recently completed IUPAC tables 
for the thermodynamic properties of oxygen, the paper 
presents a data evaluation of the transport properties, 
viscosity, and thermal conductivity. From a compre- 
hensive literature survey the available data have been 
compiled, and their quality was assessed. Selected 
measurements were correlated to generate skeleton 
tables of the most reliable data along the vapor-liquid 
coexistence curve and for the fluid region at pressures 
from 0.1 to 100 MPa and at temperatures from 70 to 
1400 K. The set of correlations which was developed 
includes residual concept formulations as well as 
transport equations of state. These allow the direct 
calculation of viscosities and thermal conductivities 
from pressure and temperature as input variables. The 
simplified crossover model was employed to represent 
the enhancement of the thermal conductivity in the 
Critical region. 


he 192492 Not available NTIS 
Univi id Autonoma Metropolitana, Mexico City. 
Dept. of Fisica. 
Thermal Thermal Conductivity of Nine Polyatomic Gases at 

Low oo. 
Bimonthly r 
F. J. Uribe, w Mason, and J. Kestin. c1990, 14p 
Grants NSF-CHE85-09416, NSF-CHE88-19370 

ed in cooperation with Brown Univ., Providence, 
RI. Sponsored by National Science Foundation, Wash- 
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ington, i and Memory” pag of Standards and Tech- 

Included in Jnl. of ae ; 

Data, v19 n5 p1123-1136 SapvOct $0 Available from 
American Chemical Society, 1155 16th St., NW, Wash- 

ington, DC. 20036-9976. 


The authors present a es set of easily program- 
mable computer algorithms, and a set of numerical 
tables, for the thermal conductivities of the nine : 
N2, 02, NO, CO, CO2, N20, CH4, CF4, and SF6. This 
complements their earlier corresponding-states work 
on the equilibrium and tr: properties of these 
(J. Phys. Chem. Ref. Data 16, 445 (1987); 17, 

55 (1988)). The results embrace the temperature 
range from T star = kT/epsilon = 1 up to a nominal 
upper limit of 3000 K. The accuracy achieved is speci- 
fied, and the correlation can be used in a predictive 


145,566 


PB91-192500 Not — NTIS 
(Enaions Coll. of Science. and Technology, London 
ewe: Dept. of Chemical Engineering and Chemi- 
bear logy. 
Thermal Conductivity of Methane and Tetrafluoro- 
methane in the Limit of Zero Density. 
Bimonthly rept. 
M. J. Assael, J. Millat, V. Vesovic, and W. A. 
Wakeham. c1990, 11p 
page by National Inst. of Standards and Tech- 
, Gaithersburg, MD., Department of | 
taal n (England), and Rostock Univ. (German D. R). 
Included in Jnl. of Physical and Chemical Reference 
Data, v19 n5 p1137-1148 Sep/Oct 90. Available from 
American Chemical Society, 1155 16th St., NW, Wash- 
ington, DC. 20036-9976. 


The paper presents accurate representations of the 
thermal conductivity of methane and tetrafluorometh- 
ane in the limit of zero density. The theoretically-based 
correlations provided are valid for the temperature 
range 120-1000 K and 280-750 K for methane and te- 
trafluoromethane respectively. The methane correla- 
tion has associated uncertainties of + or - 2% be- 
tween 300 and 500 K, rising to + or - 2.5% at the low, 
and + or - 4% at the high, temperature extremes. The 
tetrafluoromethane correlation has uncertainties of 
1% between 280 K and 450 K, rising to + or - 5% at 
the highest temperature. A comparison with some ear- 
lier correlations is given. The paper also includes an 
improved correlation for the temperature dependence 
of the zero-density viscosity of tetrafluoromethane. 
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PB91-192518 
Ecole a cee Montreal (Quebec 


Coupled Phase Analysis 
of the 24 yrvert fa ems, A2CO3-AX and A2S04- 
AX Where A Na, K and and X=Cl, F, NO3, OH. 
Bimonthly rept. 

Y. Dessureault, J. Sangster, and A. D. Pelton. c1990, 
30p 

Sponsored by American Ceramic Society, Columbus, 
OH., and National Inst. of Standards and Technology, 
Gaithersburg, MD. 

Included in Jnl. of Physical and Chemical Reference 
Data, v19 n5 p1149-1178 Sep/Oct 90. Available from 
American Chemical Society, 1155 16th St., NW, Wash- 
ington, DC. 20036-9976. 


Not — NTIS 


A complete bibliographic search for all thermodynamic 
and phase diagram data on the 24 binary systems 
3-AX and A2SO4-AX (where A=Li, Na, K and 
X=F, Cl, OH, NO3) was carried out. A computer-as- 
sisted simultaneous evaluation of all data was per- 
formed in order to obtain —- equations for the 
thermodynamic properties of the phases. A re-evalua- 
tion of the thermodynamic data for several of the pure 
salts was also carried out. The optimized thermody- 
namic parameters are reported as well as the phase 
diagrams calculated from these equations. These are 
considered to be the best evaluated phase diagrams 
which can be deduced from the data currently avail- 
able. Estimated error limits of all binary assessments 
are given. 
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PB91-192526 Not available NTIS 
Brown Univ., Providence, RI. Div. of Engineering. 
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Equilibrium and Transport Properties of Gas Mix- 
tures at Low ae Eleven Polyatomic Gases 
and Five oe 

rym Ae 

J. Bz J. Kestin, E. A. Mason, and F. J. Uribe. 
c1990, 44p 

Grant NANB7-D0703 

Sponsored by National Inst. of Standards and Tech- 
nol ae y 4 

Incl in Jnl. of Physical and Chemical Reference 
Data, v19 n5 p1179-1232 Sep/Oct 90. Available from 
American Chemical Society, 1155 16th St., NW, Wash- 
ington, DC. 20036-9976. 


The paper uses results from statistical-mechanical 
theory, applied through a combination of an extended 
principle of corresponding states with some knowl- 
edge of ope yond potentials, to the calculation of 
the transport wk pew properties of gas mix- 
tures at oe cua ses involved are: N2, O02, 
NO, CO, CO2, Noo. CH4, CF4, SF6, C2H4, C2H6, and 
He, Ar, Ne, Kr, Xe. The properties included ar 
virial coefficient, viscosity, diffusion, and Seemed diffu- 
sion, but not thermal conductivity. The calculations are 
internally, mically consistent and the re- 
sulting algorithms, which are fully poner hmong we oper- 
ate in an entirely predictive mode by means of validat- 
ed combination rules. The paper is a sequel to one on 
the five noble —_ and all their possible mixtures and 
a second on above eleven polyatomic gases. The 
paper contains ten tables (mainly intended for the 
checking of computer codes) and 201 graphs of devi- 
ation and comparison plots. 


145,569 

PB91-192534 Not available NTIS 
British Columbia Univ., Vancouver. Dept. of Mechani- 
cal Engineering. 

Unified Fundamental Equation for the Thermody- 
namic Properties of H20. 

Bimonthly rept. 

P. G. Hill. c1990, 42p 

Sponsored by National Inst. of Standards and Tech- 
nology, ae are ; 

Included in Jni. of Physical and Chemical Reference 
Data, v19 n5 p1233-1274 Sep/Oct 90. Available from 
American Chemical Society, 1155 16th St., NW, Wash- 
ington, DC. 20036-9976. 


A new unified equation of state for H2O is presented, 
which includes the revised and extended scaling equa- 
tion of Levelt Sengers, Kamgar-Parsi, Balfour and 
Sengers, is continuous over all single phase states of 
H20 from triple point pressure and temperature to 
1000 MPa (or the melting line) and 1000 C and pro- 
vides accurate representation of existing thermody- 
namic data in that range. In addition it provides a 
smooth transition from singular critical region functions 
to the nonsingular far-field functions. This is demon- 
strated by the variations of isochoric specific heat, iso- 
thermal compressibility, speed of sound, specific heat 
ratio and coexistence line properties in the critical 
region. 
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PB91-192542 Not available NTIS 
American Chemical Society, Washington, DC. 

Journal of Physical and Chemical Reference Data, 
Volume 19, Number 6, November-December 1990. 
Bimonthly rept. 

D. R. Lide. c1990, 389p 

See also PB91-192559 through PB91-192583. Errata 
sheet inserted. Prepared in cooperation with American 
Inst. of Physics, New York. Sponsored by — 
Inst. of Standards and Technology, Gaithersburg, 
Available from American Chemical Society, 115: tern 
St., NW, Washington, DC. 20036-9976. 


Contents: 

The Viscosity and Thermal Conductivity of Pure 
Monatomic Gases from Their Normal Boiling 
Point up to 5000 K in the Limit of Zero Density 
and at 0.101325 MPa; 

Experimental Stark Widths and Shifts for S ral 
Lines of Neutral and lonized Atoms (A Critical 
Review of Selected Data for the Period 1983 
through 1988); 

Vibrational and Electronic Energy Levels of 
Polyatomic Transient Molecules eee * ts 

Thermodynamic and Thermophysical Properties 
of Organic Nitrogen Compounds. Part 1. 
Methanamine, Ethanamine, 1- and 2- 
Propanamine, Benzenamine, 2-, 3-, and 4- 
Methylbenzenamine. 
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PB91-192559 Not ee NTIS 
Rostock Univ. (German D.R.). Fachbereich Chemie. 

vi and Thermal 


of Pure Mona- 
tomic Gases from Their Normal Point Up to 
mg K in the Limit of Zero Density and at 0.101325 
a. 
coe rept. 
E. Bich, J Mita, and E. Vogel. c1990, 17p 
Sponsored by ene eee of Standards and Tech- 
nology, Spa ye 
Included in Jnl. of hysical and Chemical Reference 
Data, v19 n6 p1289-1306 Nov/Dec 90. Available from 
American Chemical Society, 1155 16th St., NW, Wash- 
ington, DC. 20036-9976. 


The kinetic theory of gases in the limit of zero density 
and that of moderately dense gases is used to gener- 
ate accurate tables of the viscosity and thermal con- 
ductivity of the pure monatomic for zero density 
and for a pressure of 0.101325 MPa. The theoretically- 
based tables cover the temperature range from the 
ili int of the relevant gas up to 5000 K. 
uncertainties of the data are 
detailed in the paper. A comparison of the correlated 
data with experimental results and some other recent 
correlations is given. 


145,572 

PB91-192575 Not available NTIS 
National Inst. of Standards and Lee tga (NML), 
Gaithersburg, MD. Molecular Physics 

Vibrational and Electronic E: cect of Polya- 
tomic Transient Molecules. Supplement 1. 

Bimonthly rept. 

M. E. Jacox. c1990, 160p 

Sponsored by ve of Standards and Tech- 
nol Sy yege  o 

Included in Jnl. of hysical and Chemical Reference 
Data, v19 n6 p1387-1546 Nov/Dec 90. Available from 
American Chemical Society, 1155 16th St., NW, Wash- 
ington, DC. 20036-9976. 


New information on the experimentally determined vi- 
brational and electronic energy levels of approximately 
500 neutral and ionic transient molecules possessing 
from 3 to 16 atoms has been evaluated and added to 
the previously established database for these species. 
There has been selective extension of the compilation 
to somewhat less reactive species such as HNCO, 
HCNO, H202, and cis- and trans-HONO, as well as to 
many transient molecules which include atoms beyond 
the third row of the Periodic Table. Electronic spectral 
data are also given for a number of transient mole- 
cules which possess more than six atoms. Radiative 
life-times and the principal rotational constants are in- 
cluded. Observations in the gas phase, in molecular 
beams, and in rare-gas and nitrogen matrices are eval- 
uated. The iS Of measurement surveyed include 
conventional and laser-based absorption and emission 
techniques, laser absorption with mass analysis, and 
photoelectron spectroscopy. 
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PB91-192583 Not available NTIS 

Texas A and M Univ., College Station. Thermodynam- 

Adan th a ‘one Thermophysical P i 
mic a ysica — les 

of Organic Nitrogen Compounds. Part 1. Methana- 

mine, Ethanamine, 1- and 2-Propanamine, Benzen- 

amine, 2-, 3-, and 4-Methyibenzenamine. 

Bimonthly rept. 

J. Chao, N. A. M. Gadalla, B. E. Gammon, K. N. 

Marsh, and A. S. Rodgers. c1990, 70p 

Sponsored by Nat by National Inst. of Standards and Tech- 

no rsbur: 

Inclu in Jnl. of Physical and Chemical Reference 

Data, v19 n6 p1547-1616 Nov/Dec 90. Available from 

American Chemical Society, 1155 16th St., NW, Wash- 

ington, DC. 20036-9976. 


The thermodynamic and thermophysical properties of 
eight primary amines, methanamine, ethanamine, 1- 
and 2-propanamine, benzenamine, and 2-, 3-, and 4- 
methylbenzenamine have been evaluated. Recom- 
mended values are given for the following properties: 
normal boiling, freezing, and triple-point temperatures, 
critical constants, thermodynamic properties in the 
solid and liquid phases, hm ye pressure, enthalpy of va- 
porization, density, second v coefficients, and en- 
thalpy of combustion. Ideal gas thermodynamic prop- 
mae gg been eaumited by by statistical mechanical 
methods. 
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PB91-194472/GAR PC A04/MF A01 
National Inst. of Standards and Technology (CSTL), 
Gaithersburg, MD. 

Experimental Thermal Conductivity, Thermal Diffu- 
sivity, and Specific Heat Values for Mixtures of Ni- 
trogen, Oxygen, and Argon. 

Final rept. 

R. A. Perkins, and M. T. Cieszkiewicz. Mar 91, 65p 
NISTIR-3961 

See also PB89-148407. Sponsored by Wright Re- 
search and Development Center, Wright-Patterson 
AFB, OH., and National Aeronautics and Space Ad- 
ministration, Cleveland, OH. Lewis Research Center. 


Experimental measurements of thermal conductivity 
and thermal diffusivity obtained with a transient hot- 
wire apparatus are reported for three mixtures of nitro- 
nm, oxygen, and argon. Values of the specific heat, 
p, are calculated from these measured values and 
the density calculated with an equation of state. The 
measurements were made at temperatures between 
65 and 303 K with pressures between 0.1 and 70 MPa. 
he data cover the vapor, liquid, and supercritical gas 
phases for the three mixtures. The total reported 
points are 1066 for the air mixture (78.11% nitrogen - 
20.97% oxygen - 0.92% argon), 1058 for the 50% ni- 
trogen - 50% oxygen mixture, and 864 for the 25% 
nitrogen - 75% oxygen mixture. Empirical thermal con- 
ductivity correlations are provided for the three mix- 
tures. 
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PB91-194837 Not available NTIS 
National Inst. of Standards and kine scimeey, (NML), 
Gaithersburg, MD. Molecular Spectroscopy 
Theoretical Model of Metal Binding Sites in Pro- 
teins. 

Final rept. 

M. Krauss, and W. J. Stevens. 1989, 13p 

Pub. in Progress in Clinical and Biological Research 
289, p95-107 1989. 


Ab initio molecular orbital calculations of the binding 
energy of metal cations to clusters of water, formam- 
ide, and formate ligands are used to analyze Ca bind- 
ing sites in proteins. The ab initio energetics of the first 
coordination shell provide a basis for evaluating the 
conformation behavior and the selectivity of cation 
binding. The enthalpies of binding are modeled by esti- 
mating the Born polarization energy relative to the 
model cluster of the first shell. The data is applied to 
an analysis of — sites in the protein, Subtilisin 
BPN. In the study the Ca, Mg, and Na cation energetic 
selectivity is compared for binding to two of the sites. 
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PB91-194944 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 

Reflection- xtended-X-ray-Absorption-Fine- 
Structure Spectroscopy at the Carbon K-Edge. 


Final rept. 
G. G. Long, D. R. Black, and D. K. Tanaka. 1989, 6p 
Pub. in Materials Research Society Symposia Pro- 


ceedings, v143 p157-162 1989. 


The carbon K-edge Reflection-Extended X-Ray Ab- 
sorption Fine Structure (refl-EXAFS) spectra from 
graphite, diamond and glassy carbon have been inves- 
tigated. There is = phase shift transferability be- 
tween the two well-known bonding types in diamond 
and graphite, provided that appropriate inner potential 
corrections to the K-edge (E(sub 0) are made. The 
model spectra from diamond and graphite were used 
to investigate the nature of glassy carbon. It was found 
that, for the particular form of — carbon used in 
the study, the bonding more closely resembled sp3 
than sap2. The result is preliminary pending the au- 
thors’ evaluation of the influence of surface oxygen. 
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National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 

Surface-Extended X-ray-Absorption Fine-Struc- 
ture Experiments at Atmospheric Pressure by 
Means of a Photocathode Proportional Counter 
with Monolayer Sensitivity. 

Final rept. 

G. G. Long, D. K. Tanaka, J. Kruger, G. A. Danko, 
and D. A. Fischer. 1989, 7p 

Pub. in Physical Review B 39, n15 p651-657 1989. 





Surface-EXAFS (extended x-ray absorption fine struc- 
-_. measurements at atmospheric pressure se 
by means of a new photocathode pr Proportional 
counter on the oxide films that form on bulk iron a 
strates. Both thermally-formed and chemically-formed 
films were studied. Near-edge spectra with effective 
monolayer sensitivity were used to investigate the ioni- 
city of catore| in ultra-thin films. 
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National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Center for Chemical Technology. 
PLOTMD: An Interactive Program to Modify Molec- 
ular Plots on a Graphics Terminal. 

Final rept. 

J. C. Luo, G. L. Gilliland, and H. L. Ammon. 1989, 1p 
Pub. in Jnl. of Applied Crystallography 22, p186 Apr 89. 


A program was written to display an HP 7550A plot file 
on icroVax |i workstation. Some of the modifica- 
tions of the picture that can be lormed are: (1) 
change between 8.5 x 11 and 11 x 8.5 inch formats; (2) 
rotate about Z-axis; (3) move picture u 
right-left; (4) increase or decrease picture size; “) 
insert dashed lines between atoms, perhaps to indi- 
cate a weak interaction; (6) manipulate labels. Label- 
text information can be deleted, inserted, moved, al- 
tered and increased or decreased in size. Stereo-label- 
ing is carried out automatically from manipulations on 
the left-eye image. The program is written in VAX 
FORTRAN(V4.0) on the MicroVMS_ operating 
system(V4.5). The por os procedures are based on 
the MicroVMS workstation graphics software(V3.0). 
The program is implemented on a standard MicroVAX 
ll workstation with a 20 inch monochrome monitor and 
a mouse. 
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PBS1-195008 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Metallurgy Div. 

Atomistic nm Equations and Kinetic Forces. 
Final rept. 

J. R. Manning. 1989, 15p 

Sponsored by Office of Naval Research, Arlington, VA. 
a8 in Diffusion Analysis and Applications, p3-17 
1989, 


There are two major approaches to diffusion theory, 
(1) the atomistic-kinetic approach in which the motions 
of individual atoms are followed and (2) the continuum- 
thermodynamic approach in which thermodynamic 
forces are described which move the system toward 
an equilibrium state by inducing atom fluxes. In the 
present an owe atomistic-kinetic diffusion equations 
are deve from a consistent point of view based 
on cienalens of the energy change resulting from in- 
dividual atom jumps. The approach, which is generally 

licable, is employed here to give for the first time a 
fully atomistic calculation of kinetic driving forces from 
coherency strains, the energy of mixing and the gradi- 
ent energy. Effects on the kinetic equations from va- 
cancy concentration gradients, vacancy fluxes and de- 
pendencies of vacancy formation energy on composi- 
tion are also calculated; and a general atomistic-kinet- 
ic expression for the atom flux between neighboring 
planes is developed. The equation is shown to provide 
the same type of forces and terms as those in the gen- 
eral thermodynamic diffusion equations. Thus, the two 
approaches yield identical results. They can be useful- 
ly combined to provide practical applications of diffu- 
sion theory that would not be obtained from either ap- 
proach alone. 
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PBS1-195065 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Chemical Kinetics Div. 

Carbon Acidities of Aromatic Compounds. 2. lonic 
Probes of Aromaticity in Annelated Rings. 

Final rept. 

Bp Mautner, J. F. Liebman, and S. A. Kafafi. 1988, 


Pub, in Jnl. of the American Chemical Society 110, n18 
p5937 5941 1988. 


lonization by the deprotonation of benzene and pyri- 
dine, and by the protonation of pyridine, involve lone 
pairs in the sigma plane without significant pi effects. In 
these cases annelation by a benzene ring increases 
the acidity or proton affinity by a constant 6 + or - 1 
kcal/mol, ascribed to increased polarizability. In com- 
parison, protonation of benzene and deprotonation of 
cyclopentadiene disrupts or creates a 6-electron aro- 


matic system, respective 
rivatives, naphthalene indene, a 

tron conjugated pi system. These cases involving pi 
electrons s annelation effects that are substantial- 
ly larger (13.4 kcal/mol) or smaller (1.0 kcal/mol) re- 
spectively, than just the electrostatic wet ne Analysis 7 
these data sts that the stability of 

electron systems in the annelated rings is smaller Bye 6 
+ or - kcal/mol than the aromatic 6-electron systems. 
In fair agreement with Herndon’s structure resonance 
values for these species. Annelation effects are repro- 
duced well by Dewar’s AM1 semiempirical method. 


, and in their annelated de- 
4-elec- 
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PBS1-195073 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Chemical Kinetics Div. 

Thermal yore ams ogy of lons. 3. Protonated Eth- 


M. Mautner, and L. W. Sieck. 1989, 11p 

See also PB87-162301. 

Pub. in International Jnl. of Mass Spectrometry and lon 
Processes 92, p123-133 1989. 


Above 550 K, the C2H5OH2+ ion decomposes to 
yield H30+ with the loss of C2H4. An alternative de- 
composition channel is the formation of CH3CHOH +, 
where in the H2 lost, deuteration studies suggest that 
one hydrogen atom originates from hydroxyl and an- 
other from the ethyl group. The decomposition prod- 
ucts regenerate C2H5OH2+ by proton transfer to 
C2H50OH, forming reaction cycles that reach steady- 
states. At higher concentrations of C2HSOH, conden- 
sation with C2H5OH2+ forms (C2H5)20H +, which in 
turn decomposes with the loss of C2H4 to regenerate 
C2H50H2-+, resulting in another steady-state cycle. 
Decomposition rate constants are calculated from 
steady-state ion ratios, and 150-670K are in the range 
of 1 to 100000/sec for all the reactions. The decompo- 
sitions of CZH5OH2 + are at the low-pressure limit and 
of (C2H5)20H-+ are at the high-pressure limit at 2 - 8 
torr. The decompositions show Arrhenius activation 
energies of 10 to 30K cal/mol. 
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PBS1-195131 Not available NTIS 

National Inst. of Standards and Technology (NEL), 

Gaithersburg, MD. Thermophysics Div. 

Dipole Moments of Seven Partially Halogenated 

Ethane Refrigerants. 

Final rept. 

C. W. Meyer, and G. Morrison. 1991, 7 

H+ nay in Jnl. of Physical Chemistry 95, ng 03860- -3866, 2 
lay 9 


Dielectric constant measurements have been per- 
formed on seven partially halogenated ethanes, cur- 
rently being considered as alternative refrigerants, in 
the gaseous state over the range 305-415 K in order to 
determine their dipole moments. Argon was also stud- 
ied to test the apparatus. Five of the refrigerants have 
temperature-independent moments: R125 
(CF3CHF2), mu = 1.563 + or - 0.005 D; R134a 
(CF3CH2F), mu = 2.058 + or - 0.010 D; R152a 
(CHF2CH3), mu = 2.262 + or - 0.008 D; and R124 
(CF3CHCIF), mu = 1.469 + or - 0.012 D. Two refriger- 
ants have conformer-dependent moments, making 
their time-avera moments temperature dependent: 
R134 (CHF2CHF2), with a moment ranging from 0.991 
+ or - 0.004 D at 309 K to 1.250 + or-0. Dat413 
K; and R143 (CHF2CH2F), where the moment ranges 
from 1.680 + or - 0.001 D at 309 K to 1.745 + or - 
0.001 D at 410 K. Accurate estimation of a molecule’s 
temperature-dependent dipole moment requires an in- 
dependent determination of its polarizability; this de- 
termination has been made from index of refraction 
measurements. Where possible, the present results 
are compared with earlier determinations of dipole mo- 
ments. In all but one instance, the agreement is good. 
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PBS1-195214 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Chemical Kinetics Div. 

Proton Affinities and pKa Values of Tetraalkyihy- 
drazines. 

Final rept. 

S. F. Nelsen, M. Mautner, D. T. Rumack, and L. W. 
Sieck. 1988, 6p 

Pub. in Jnl. of the American Chemical Society 110, n19 
p6303-6308 1988. 


Proton affinities for 16 saturated tetraalkylhydrazines 
were determined by equilibration with triethylamine, 
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P. Neta, S. yg Shastri, R. E. Huie, and 
S. Mosseri. 1 

= in Jnl. of Phyeal Chemistry 93,:n10 p4099-4104 


Absolute rate constants (k) for reduction of substituted 
methylperoxyl radicals by ascorbate ions and by TMPD 
en. ’N’-te ine) in aque- 

ous solutions have been determined by pulse radioly- 
sis. ‘The salb-condhantnvany tues 0 otis Gi power 
ee eee 


reductant, the ager for peroxyl radicals that contain 
nelogene on the alpha-carbon lie on a different line 
(rho 0.41) than that for the other substituents (rho* 
= 1.25). In the case of TMPD there are also two fami- 
lies of peroxyl radicals: those comprising th the electron 
donating groups Me through t-Bu (rho* = 5.6) and 
one tn" electron-withdrawing substituents 
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PB91-195255 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
Senses a ude Hydrogen Adsorbed in 
CoNa-A Zeolite. 

Final rept. 

J. M. Nicol, J. Howard, and J. Eckert. 1988, 5p 

a in Jnl. of Physical Chemistry 92, n25 p7117-7121 


The dynamics of molecular hydrogen adsorbed in the 
cavities of partially cobalt exchanged type A zeolite 
(Co4.1Na3. — has been investigated in the energy 
range 0-40 meV by incoherent inelastic neutron scat- 
tering. Both rotational and vibrational excitations are 
identified in the . The rotational tunnel splitting 
of the vibrational ground state of the coordinated mo- 
lecular hydrogen is observed at 3.8 meV. Analysis of 
the data in terms of a twofold cosine potential with two 
degrees of rotational freedom suggests that the hydro- 
gen molecules are bound end-on to the Co cations and 
perform 180 deg. reorientations with a barrier of 55-68 
meV (1.3-1. pha tye > A mode at 15.3 meV is iden- 
tified as a vibration of the bound hydrogen. Evidence 
for the torsional mode of Al(OH)4 complexes, formed 
in the beta-cages during ion-exchange, is found in the 
vibrational ansabe at 21 meV. 
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PB91-195297 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Quantum Metrology Group. 

Anomalous Th M301 X-ray Emission Spectrum of 


ThO2. 

Final rept. 

M. Ohno, and R. E. LaVilla. 1988, 4p 

Pub. in Physical Review B 37, n18 p915-918 1988. 


The Th M301 (triplet "oars -1) 2 5s(sup i te x- 
ray emission spectrum (XES) of ThO2 was measured 

with a high resolution vacuum double crystal spec- 
trometer. The spectrum is the first evidence of the 
splitting of a 5s hole level into two main structures 
which are due to a strong configuration interaction; 
5s(sup -1) <--> 5p(sup eee -1)5(n, epsilon) f 
super Coster-Kroni ocess. The O(1a) and O(1b) 
hole energies of 2 determined by the present 
measurements are respectively, 293.9 and 276.2 eV. A 
large e shift (order of about 15 eV) to lower bind- 
ing energy from the theoretically predicted atomic en- 
ergies is observed even when one takes into account 
the atom-oxide energy shift. The cause of discrepancy 
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is suggested to be due to a strong configuration inter- 
action of the final 5p5d double hole. 
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PB91-19530: Not available NTIS 
National ~ of Standards and Technology (NML), 
Gaithersburg, MD. Quantum Metrology Div. 

Many Electron Effects in ~ re X-ray Emis- 


Final rept. 
M. or and R. E. LavVilla. 1989, 7p 
Pub. in Physical Review B 39, n13 p8845-8851 1989. 


The L(gamma may pe -1) -> 4p(sup -1) x-ray 
emission im (XES) of BaO was measured in flu- 
orescence with a high resolution vacuum double crys- 
tal ler. The spectrum was also calculated by 
the Green's function method. It is shown that the spec- 
trum can be interpreted essentially in terms of a two 
level system in the final state, e.g., the 4p hole level 
interacting with the product of the 4p(sup -1) <--> 

ster- — process. It is also 
shown that it is necessary to take into account the 
4d(sup -2)4f multiplet. 
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PB91-195313 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Quantum Metrology Div. 
Many-Electron Effects in Lgammaz2,3 XES Spectra 
from Rare Earth Elements. 

Final rept. 

M. Ohno, and R. E. LavVilla. 1989, 6p 

Pub. in Physical Review B 39, ni3 78852-8857 1989. 


The L(gamma 2 fou == el he a. 1)) x-ray emis- 
sion spectra of Ni 3 were measured in 
order to study the wee Secaaaatien interaction be- 
tween a 4p hole level oa the double 4d hole 4f(sup 
n+1) electron levels. The spectra are calculated also 
using the Green’s function method. The agreement 
theory and experiment is reasonably good. 
The spectrum can be interpreted in terms of the spec- 
tral function of the final 4p hole where it is shown that 
the one-electron picture of the 4p hole breaks down 
due to the strong 4p(sup -1) <--> 4d(sup -2) 4f(sup 
n+1) super Coster-Kronig process. 
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PB91-195370 Not available NTIS 

National Inst. = Standards and Technology (NML), 
rg, MD. Chemical Kinetics Div. 

Reactions of of C5H3(+) and C5H5(+) lons with 

Acetylene Diacetylene. 

Final rept. 

F. Ozturk, S. G. Lias, M. Moini, F. W. Brill, and T. J. 

Buckley. 1989, 7p 

See also AD-A197 087. 

= Jnl. of Physical Chemistry 93, n10 p4038-4044 


The reactions of C5H3(1+) and C5H5(1+) ions - 
acetylene and diacetylene were investigated usin 

Fourier transform ion cyclotron resonance (FT| R) 
mass spectrometer. The ejection capabilities of FTICR 
were used to determine the reaction mechanisms and 
rate constants for the reactions of ions produced from 
a number of different precursors. While different struc- 
tures could be attributed to C5H3(1+) ions produced 
from different precursors on the basis of reactivity, no 
a, differences in the rate constants of 
C5H5(1+) ions were observed. Different percentages 
of reactive CSH5(1 +) structure(s) were produced from 
different precursors using different charge transfer 
gases. Formation of C5H5(1+) from norbornadiene 
and cycloheptatriene was studied in more detail and 
existence of a second formation mechanism was 


shown to be possible. 
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PB91-195735 Not available NTIS 
National ane ty of Standards (IMSE), Gaithersburg, 


MD. Ceramics 

oa ture High-Pressure Raman Spectra 
or Water. 

Final rep’ 

G. E. Walraten, -—— H. > M. S. Hokmabadi, and 

G. J. Piermarini 

Pub. in Jnl. of Physicel = 92, n15 p4540-4542 

1988. 


aman spectra were obtained from liquid water at 33 
oo and at 170 and 200 C using a diamond anvil cell. 
Pressures were determined from the ice Vil-water 
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melting temperatures. Comparison of the present data, 
with data from Lindner and Franck, indicates that the 
Ok-stretching peak frequency, in cm(sup -1), de- 
creases with increasing pressure at constant tempera- 
ture. Further analysis of the data suggests that the 
double-to-single, hydrogen-bond potential-well trans- 
formation, which is known to occur for linear hydrogen 
bonds, also occurs for severely bent, nonhydrogen- 
bonded, O-H-O configurations. 


Polymer Chemistry 
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AD-A233 702/0/GAR PC A03/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 
ee Developments in the Synthesis and Doping of 
olyacetylene and Polyaniline. 
echnical rept. 1 Jun 90-31 Oct 9 
a MacDiarmid, and A. J. oad 15 Mar 91, 13p 
Contract NO0014-90-J-1559 


A study of cis-rich N-(CH)x and ARA-(CHA)x forms of 
B.A.S.F. polyacetylene involving elemental analysis of 
the pristine polymer and conductivities of the 12/CCI4 
doped polymer are reported. Even though significant 
quantities of catalyst residue are present, the conduc- 
tivity of the doped a lymer is comparable to that of 
doped Shirakawa (CH)x. The synthesis of polyaniline 
in its fully oxidized, fully reduced and selected average 
oe oxidation states is described. The proc- 
of polyaniline films and fibers by thermal 
svete ing to give conductivities up to 100 S/cm is re- 
oth doped and undoped polyaniline fibers 
tog tensile strengths approaching those of commer- 
cial polymers. 


148,592 
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Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 
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echnical rept. 
A. G. MacDiarmid, S. K. Manohar, J. G. Masters, Y. 
Sun, and H. Weiss. 15 Mar 91, 8p 
Contract N00014-90-J-1559 


The most highly oxidized polyaniline, in the form of per- 
nigraniline base, can be synthesized as an analytically 
and oxidatively pure solid (powder or large free-stand- 
ing films) by the controlled oxidation of emeraldine 
base by m-chloroperbenzoic acid or directly from ani- 
line by oxidative polymerization with (NH4)2SO8. In 
the first method, the emeraldine oxidation state is con- 
verted directly to the pernigraniline oxidation state 
without passing through any intermediate discrete oxi- 
dation state at the molecular level. Treatment of perni- 
graniline base with aqueous HC1 results not in proton- 
ated pernigraniline but in reductive ring chlorination to 
give the emeralidine oxidation state. 
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AD-A233 746/7/GAR PC A02/MF A01 
Foreign Technol Div., Wright-Patterson AFB, OH. 
Method of Obtaining Phenol-Furfural Resins. 

D. R. Tursunova, N. U. Rizayev, A. Y. Yuldashev, 
and Y. Z. Rakhman-Zade. 30 Oct 90, 7p Rept no. 
FTD-ID(RS)T-0958-90 

Partially edited machine trans. of Patent (USSR) 423 
794 p1-2, 27 Jun 72. 


Invention relates to improvement of method of obtain- 
ing phenol-furfural resins, utilized in different branches 
of national economy as cationites (for purification of 
waste water from ions of calcium, magnesium, etc., 
sorption of different metals). Method of obtaining 
phenol-furfural resins by polycondensation of sulfonat- 
ed phenol with furfural is known; obtained in this case 
resin has small exchange capacity, low swelling, insuf- 
ficient strength, which causes low quality of cationites. 
Target of present invention is improvement in mechan- 
ical properties of phenol-furfural resins and increase in 
its exchange capacitance. 
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Excitation Spectroscopy of a Reactive Label for 
— of the bare Process in an Epoxy 
AS Yu, and C. S. Sung. 1990, 6p ARO-22303.10- 


Contract DAAG29-85-K-0055 

Availability: Pub. in Macromolecules, v23 n2 p386-390, 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 
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Technical rept. 1 Jun 90-31 Oct 91. 

Y. Wei, R. Hariharan, and J. K. Ray. 29 Mar 91, 30p 
Contract N00014-90-J-1559 


A new acetylene-terminated Schiff base monomer, N, 
N1-(1,4-phenylenedimethylidyne)-bis-(4- 
ethynylaniline)(PPP), was synthesized and was char- 
acterized by nuclear magnetic resonance and infrared 
‘oscopy. This monomer was then ized to 
yield a new polymer (PPPP) with alternating units of 
aromatic imine and diacetylene via an oxidative cou- 
we polymerization of the acetylenic terminal groups. 
he monomer was also polymerized by thermal curing 
at elevated temperatures up to 400 C to afford a cross- 
linked polymer network without significant structural 
decomposition. Thermal properties and thermal reac- 
tions of the monomer and the polymers were studied 
by differential scanning calorimetry (DSC) and thermo- 
gravimetric analysis (TGA). The polymers exhibit ex- 
cellent thermal stabilities in an inert atmosphere. Elec- 
tronic properties of the polymers are also discussed. 
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AD-A233 807/7/GAR PC A03/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 
Thermal Transitions and Mechanical _— of 
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Technical rept. 1 Jun 

Y. Wei, G. W. Jang, K. F. Hsueh, E. M. Scherr, and 
A. G. MacDiarmid. 29 Mar 91, 30p 

Contract N00014-90-J-1559 


The mechanical and thermal properties of the solution- 
cast films of chemically prepared polyaniline have 
been studied by means of dynamic mechanical analy- 
sis (DMA), differential coon calorimetry (DSC) and 
thermogravimetric analysis (TGA). The glass transition 
temperature (Tg) of the polyaniline films in emeraldine 
base form was determined and characterized for the 
first time to be in the range of ca. 105 to 220 C for the 
films containing ca.16 to 0% of 1-methyl-2-pyrrolidin- 
one (NMP) residual solvent, respectively, from a de- 
crease in the storage modulus in DMA and from DSC 
studies. Depending on the content of NMP, the thin 
films of po! —— have a storage modulus of ca. 200 
MPa to 2 GPa at temperatures below Tg. Other ther- 
mal transitions and reactions in the temperature range 
of ca. 25 to 500 C are also characterized by infrared 
spectroscopy, x-ray diffraction and cyclic voltammetry 
and are discussed in relation to the mechanical prop- 
erties of polyaniline. 
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—h Pub. in Jnl. of Polymer Science: Part A 
Polymer Chemistry, v28 p3029-3046 1990. Available 
only to DTIC users. No copies furnished by NTIS. 


This paper describes a novel polymerization reaction 
which consists of a sequence of hydroboration of a 
diolefin with 9-borabicyclo3.3.1 nonanes (9-BBN) fol- 
— by the intermolecular cross-coupling of the re- 

bis (B-alkanediyl-9-borabicyclo3.3.1 ao 
an ihaloarenes. The reaction is performed in the 
presence of dichloro1,1’-BIS (Diphenyiphosphino) fer- 
rocene palladium (Il) PdC1(2)(dppf), a base, and a 
phase transfer catalyst. Both steps are performed in 
the same reaction flask. Alternatively, this polymeriza- 
tion reaction can be applied to bifunctional monomers 





containing an olefin and a haloarene group, for exam- 
ple, p-bromostyrene. 


145,598 

AD-A233 829/1/GAR PC A03/MF A01 

Case Western Reserve Univ., Cleveland, OH. 
Catalyzed 


bmg Pd(0 Polymerization 
is. 5. me nd Thermal in eae 


Syn 
ot 1 O44, 4dKS¢+2-methyibutyo yl) acety- 
lene ind konypheny 214 4602 
2 
Cc. ya C. — and V. Percec. 1991, 18p 
ARO- 
Contract DAALOS-87- K-006 
inal contains color aan All DTIC reproductions 

Availabilty: PUE. Mol. Cryst. Lig. Crys 

vai lol. Cryst. t., v195 p185-197 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 
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The conventional chemical oxidative polymerization of 
aniline to polyaniline in the emeraldine oxidation state 
using acidic ammonium peroxydisulfate 
(aniline:peroxydisulfate 4:1; aq. 1.0N HCI; 0 C) was 
found to proceed via the intermediacy of the fully oxi- 
dized pernigraniline oxidation state (readily isolable as 
the base form). The intermediacy of the pernigraniline 
oxidation state was first detected by using a novel po- 
tential profiling technique in which the oxidation poten- 
tial of the system was continuously monitored as a 
function of polymerization time. 
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The interconversion of different oxidation states of po- 
lyanilines has been studied. It is concluded that the po- 
lyaniline bases (NMP solution) exist only in three dis- 
crete oxidation states at the molecular level. The po- 
lyanilines refer to a class of polymers which can be 
considered as being derived from a polymer. The 
terms leucoemeraldine , emeraldine and pernigraniline 
refer to the different oxidation states of the polymer 
where (1-y) = 0, 0.5 and 1.0. No evidence has been 
obtained hitherto to indicate whether the polyanilines 
exist in a continuum of oxidation states at the molecu- 
lar level ranging from (1-y) values of 0 to 1. Early work 
suggested that polyaniline could be isolated in five dis- 
tinct oxidation states having (1-y) values of 0.0, 0.25, 
0.50, 0.75 and 1.0. 
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Light induced electron spin resonance (LESR) is re- 
ported for members of the polyaniline family of poly- 
mers. The LESR is composed of a single line at g ap- 
proximately 2 whose width and intensity are 

ent on the time of exposure and temperature. The 
LESR line intensity shows a very long growth and 
decay time that can be fit to a Kohirausch stretched 
exponential law with coefficients that follow a 
Vogal-Fulcher law. There is a direct dependence of the 
linewidth of the photo-induced spins on the concentra- 
tion of induced spins suggesting a strong interaction 
between induced defects and leading to the postula- 
tion of a phase segregation of defect. 
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We describe two classes of the emeraidine form of po- 
lyaniline. Class | exhibits ES-| crystal structure in the 
HCI salt form and in the base form it is amorphous EB- 
|. Class || materials form partially crystalline structures 
EB-II and ES-il in base and HCI salt forms, respective- 
ly. We compare structural results on pene with 
data for partially crystalline leucoemeraidine base 
(LEB) and pernigraniline base (PNB) - the aes —- 
and oxidized forms of polyaniline, respectively. W 

contrast our studies of the EB-I/ES-I system with oe 
sults for <<  _mamaea base, POT-EB and hydro- 
chloride, POT-ES. 
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The importance of we torsion angle for photoinduced 
charge generation and transfer in phenyl-ring-contain- 
ing polymers such as polyaniline and polyparapheny- 
lene sulfide is discussed. The magnitude of the ground 
state ring torsion angle in these materials is deter- 
mined by the competition between electron delocaliza- 
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tion, favoring planar rings, and the steric 
tween rings, favoring rings twisted far out o 
Upon photoinduced charge transfer, ors bate toe 
upon removal of an electron from the valence band 
becomes self-localized into a polaronic state in part 
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The electron localization is increased with increasing 
one dimensionality of a quasi-one-dimensional disor- 
dered system (quasi-1D-DS). This concept is tested by 
ing the electron localization in the methyl ring- 
substituted derivative of polyaniline (PAN), poly(o-tolui- 
dine) (POT). The charging energy limited tunneling 
model for granular metals and the three-dimensional 
VRH model with a Coulomb gap are not consistent 
with the e: . Other possible mechanisms for 
electron localization and the general implications for 
control of dimensionality and conductivity are dis- 
cu ; 


145,609 

AD-A233 861/4/GAR PC A03/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 
X-ray Structure of Polyaniline. 


Technical r 

M. E. Jozefowicz, A. J. Epstein, X. 
Tang, A. G. MacDiarmid. 1991, 14p 
Contract N00014-90-J-1559 
Avaii : Pub. in Macromolecules, v24 n3 p779-789 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


145,610 

AD-A233 862/2/GAR PC A03/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 
Synthetic Metals: A Novel Role for Organic Poly- 


mers. 
Technical rept. 

A. G. MacDiarmid, and A. J. Epstein. 1991, 19p 
oo N00014-90-J-1559, Grant NSF-DMR88- 
19885 

Presented at the International ~~ eens on Speciali- 
ty Polymers, Singapore, 7-9 Nov 90 


The synthesis Sets and n-doping of oclyachtone, Cite, 
the prototype conducting polymer or ‘synthetic metal 

is described together with a qualitative description of 
its band structure and changes in band structure on 
doping to yield positive and negative tae wd 
conducting polymers are briefly di 

lyanilines, a large class of versatile conaeine | ou 
mers involving a novel non-redox doping process, con- 
sidered as being of significant commercial technologi- 
cal importance are discussed in particular with refer- 
ence to their ease of processing. Present and future 
technological uses of conducting polymers are noted. 


145,611 

AD-A233 863/0/GAR PC A02/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 
Hi acetylene: Three-Dimen- 


Technical rept. 

H. H. — A. Chakraborty, C. Li, N. Theophilou, 
and D. B. Swanson. 1991, 6p 

Contract 'NO0014-90-J- 1559 

Availability: Pub. in Physical Review B, v43 n3 p2183- 
2186 1991. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 


September 1,1991 57 





CHEMISTRY 
Polymer Chemistry 


145,612 


AD-A233 864/8/GAR PC A02/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 
bony Studies of Polyanilines: Effects of Alkyl 
R oo and Solvent Environment. 
Technical rept. 

A. Ray, A. G. MacDiarmid, J. M. Ginder, and A. J. 
Epstein. 1990, 7p 

Contract N00014-90-J-1559 

Availability: Pub. in Advanced Organic Solid State Ma- 
terials, v173 p353-357 1990. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


145,613 


AD-A233 871/3/GAR PC A03/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 
Polyanilines: A Novel Class of Conducting Poly- 


mers. 
oe rept. 

A. G. MacDiamid, and A. J.  ——— 1990, lip 
Contract N00014-90-J-1559 
Availability: Pub. in Advanced Organic Solid State Ma- 
terials, v173 p283-291 1990. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


145,614 


AD-A233 872/1/GAR PC A03/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 
Oxidative Polymerization of Aniline: Characteriza- 
tion of New Polyaniline Products. 

Technical rept. 

S. Preto-Clement, and R. E. Cameron. 1990, 12p 
Contract N00014-90-J-1559 

Availability: Pub. in International SAMPE Electronics 
Conference (4th), p367-376, 12-14 Jun 90. Available 
only to DTIC users. No copies furnished by NTIS. 


Polyaniline is an attractive, intrinsically conductive 
polymer (ICP) because of its stability, ease of synthe- 
sis, and processibility. Solubility is important because it 
makes ICPs unique among the materials such as 
graphite, carbon, or metal particles currently used to 
render resins electrically conductive. Previous work at 
Lockheed demonstrated that low molecular weight po- 
lyanilines doped with organic Lewis acids are more 
soluble in organic solvents than polyanilines doped 
with protonic acids. Since a wide range of molecular 
weights is produced during synthesis, only a small frac- 
tion of the —— is useful. A method to control the 
molecular 7, ht of the polyaniline product has been 
developed at Lockheed. Polyanilines within a narrow 
range of molecular weight had a combination of high 
solubility and high conductivity. Increasing molecular 
weight sharply decreases solubility, but only slightly in- 
creases conductivity. Surprisingly, decreasing molecu- 
lar weight also decreases solubility. 
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In this paper, a comparative study of different bands 
viz. 0.9 eV, 2.9 eV and 1.5 eV has been made for po- 
lyaniline samples of different morphology. It is found 
that although the 0.9 eV band is like the other two 
bands, due to the existence of polarons, it is far more 
sensitive to the micro-environment of polyaniline than 
the other polaron bands. The morphological sensitivity 
of the 0.9 eV band may be explained by assigning the 
0.9 eV band as an inter-molecular charge transfer ab- 
sorption involving a charge transfer complex of two 
neighboring polyaniline molecules. 


145,616 


AD-A233 875/4/GAR PC A02/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 


58 VOL. 91, No. 17 


ae tion of Aniline and Alkyl Ring-Substitut- 
nilines in the Presence of Aromatic Additives. 
ag rept. 

Y. Wei, G. W. Jang, C. C. Chan, K. F. Hsueh, and R. 
Hariharans. 1990, 8p 
Contract N00014-90-J- 1559 
Availability: Pub. in The Jnl. of Physical Chemistry, v94 
n19 p7716-7721 1990. Available only to DTIC users. 
No copies furnished by NTIS. 


A new synthetic method for the preparation of electri- 
cally conductive polyaniline and alkyl ring-substituted 
polyanilines is presented, in which a small amount of 
aromatic additives is introduced into both chemical 
and electrochemical polymerization systems. In the 
presence of the additives, such as p-aminodiphenyla- 
miine, benzidine, and p-phenoxyaniline, the rate of po- 
lyaniline formation increases yey, and lower applied 
—— e.g., 0.55 V vs SCE, or milder oxidants, e.g., 

O(2), can be effectively employed in the polymeriza- 
tion. All of these additives have lower oxidation poten- 
tials than the aniline monomers and at least one steri- 
cally accessible aromatic amino group which allow 
their incorporation into polymer chains as a part of the 
structural backbones. In contrast, addition of N,N-di- 
phenylamine or hydroquinone to the polymerization 
system reduces the rate of polymer formation. The re- 
sults are consistent with the proposed mechanism of 
polymerization. 
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Electron localization in HCI salt form of polyaniline 
(PAN-ES) and its methyl ring-substituted derivative, 
poly(o-toluidine)(POT-ESO, has been investigated by 
optical, transport and magnetic studies. Compared 
with PAN-ES, POT-ES has increased electron localiza- 
tion though the band structure, crystallinity and intra- 
chain coherence length are similar for two polymers. 
The localization is proposed to be induced by a CH3 
group on each C6 ring which decreases the interchain 
diffusion rate through reduction of interchain coher- 
ence and increased interchain separation. 
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The origin of high conductivity in various conducting 
polymers remains of considerable interest. The po- 
lyaniline family of polymers provides a means of sensi- 
tively testing the effects of crystal structure, coher- 
ence, order and chain separation on the conductivity. 
Extensive comparative study of emeraldine hydrochlo- 
ride, oriented emeraldine hydrochloride, 
poly(orthotoluidine) hydrochloride, and sulfonated po- 
lyaniline demonstrate the importance of interchain dif- 
fusion of charge in achieving high conductivities. 
These results are in accord with magnetotransport 
studies of polyacetylene which similarly demonstraie 
the importance of three-dimensional charge diffusion. 
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Prepared in cooperation with the Department of Phys- 
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US, 


A technique for rapidly determining the conductivity of 
a conducting polymer film as it is doped in an aqueous 
or non-aqueous medium is presented. The technique 
is particularly useful for rapid screening of new poten- 
tial dopants. It is applicable to redox or protonic acid 
doping. Experimental conditions can be modified to 
optimize conductivity and study other related effects; 
these optimum conditions can su uently be used 
bo large scale doping by conventional synthetic meth- 
Ss. 
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Photoinduced absorption by park were has been used 
to study a variety of forms of polyaniline. Experiments 
on emeraldine base and leucoemeraldine base have 
led to a picture of the photoproduction and decay of 
massive, long-lived defect states that can be de- 
scribed in terms of conformational changes involving 
rotations of the C6H4 rings. Photoexcitation spectra of 
other polyanilines, such as pernigraniline base and 
poly(o-toluidine), exhibit similar features including rela- 
tively weak photoinduced infrared vibrations and a rel- 
atively strong photoinduced ition peak near 1.4- 
1.5 eV. In several of these materials, the photoinduced 
changes are very long-lived, leading to an investigation 
of the polyanilines as media for erasable optical infor- 
mation storage. 
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The adhesion of a triblock copolymer rps bods sty- 
rene end-blocks and a hydrogenated mid-block to a 
polystyrene containing substrate was studied using 
both lap shear and peel test methods. The two ap- 
proaches gave very similar results. Within the limits ex- 
amined, the adhesive bond strength did not depend 
significantly on bonding temperature or time. However, 
the adhesive strength did increase substantially as a 
phenylene ether copolymer or PEC, essentially ne 
(phenylene oxide), was added to the substrate. 
effect is believed to be the result of the exothermic 
mixing of PEC with polystyrene that causes an addi- 
tional driving force, other than combinatorial entropy, 
for interpenetration of segments of the substrate and 
the styrenic phase of the block copolymer at the inter- 
face. Attempts to use a block copolymer having longer 
styrenic segments resulted in adhesive bond strengths 
so large that cohesive failure occurred first. 
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Polyanilines have been known for over one hundred 
years. Recent studies of this chemically flexible poly- 
mer have demonstrated unusual chemical, 

and optical phenomena, both in insulating forms and 
conducting forms. The polyanilines differ alien 
from earlier studied a 

lypyrrole, polydiacetylene, and ees in cn ay 
their electronic structure is ene on the overlap of al- 
ternating nitrogen atoms and C6 rings. Two classes of 
the emeraldine form of polyaniline are distinguished by 
preparation route and crystal structure. For both class- 
es, the Pauli susceptibility indicative of metallic state is 
correlated with the formation of a three dimensionally 
crystalline region. Charge conduction studies oriented 
films and fibers demonstrate that three-dimensional 
order between chains is critical for high conductivities. 
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Spectroscopy applied to solids is well established as 
an important means of determining the electronic 
structure as well as the vibrational normal modes of 
solids. More recently, photoexcitation spectr 

has been developed and applied to numerous materi- 
als. These techniques have been extensively applied 
to polyacetylene and other conjugated carbon back- 
bone polymers. They have played a central role in de- 
——. an understanding of these electronic poly- 
mers. The polyanilines are a large versatile family of 
polymers that differ substantially from earlier studied 
electronic polymers. Spectroscopy plays an essential 
role in determining the electronic structure of these 
materials and how they vary with oxidation state, pro- 
tonation, and derivatization. The electronic structure 
reflects important differences between the polyani- 
lines and other earlier-studied electronic polymers, in- 
cluding the absence of charge conjugation symmetry. 


145,632 

AD-A234 233/5/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemis = 
Cationic Polymerization within Van Der W. 
Clusters of the Form (CH2=R)n Where R=CH2, 
CF2 and CHCH3. 

Technical rept. 

M. T. Coolbaugh, G. Vaidyanathan, W. R. Peifer, and 
J. F. Garvey. 1990, 32p 

Contract N00014-88-K-0483 


The cluster ion mass spectra resulting from electron 
ionization of van der Waals clusters composed of 
ethene, 1, 1-difluoroethene or propene molecules 
were observed as a function of expansion and ioniza- 
tion conditions. Expansion conditions favoring the for- 
mation of large neutral clusters lead to the observation 
of anomalous ion intensity distributions characterized 
by strong peaking as a function of cluster size. Com- 
parisons are made between the present results and 
previous observations in both the gas and condensed 
phases. We propose that the anomalous cluster ion 
distributions arise as a consequence of the production 
of molecular (i.e., covalently bonded) ions produced by 
a series of intracluster addition (polymerization) reac- 
tions. 
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A series of segmented polyurethanes were synthe- 
sized, based on soft segments of polycaprolactone or 
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hydrogenated polybutadiene having approximate mo- 
lecular weights of 2000, and hard made of 
meta-tetra diisocynate and diethyl tou- 
‘ dynamic Young’s modulus and loss 
tangent, relative ittivity and di i 
sty ae ba 
segment content. These 
discussed in terms of 
Se ee oe On 
e. 


145,634 

wermot Un. Bure e 
lermont Univ., Burlington. Dept. 
a 


and ai, + tank, 
cacowee ical. rept. 


PC A03/MF A011 
ae 


tpNnes 





viv 7 


Det E. Benes and C. W. Allen. 26 Mar 91, 18p Rept 
no. TR-15 
Contract N00014-89-J-1041 


(Me new organofunctional cyclophosphazene monomer, 
pentach mag rene ash 


H2 |) ae been prepared from 2-hydroxyethy! methac 
rylate and hexachlor ene. Radical 
ition 


permea lography, membrane osmometry 
and TGA. Reactivity ratios and Alfrey-Price — 
for the methyl methacrylate copolymerization show a 
significant effect of the phosphazene on the olefin re- 
activity. 
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Polyanilines have been known for over one hundred 
years. Recent studies of this chemically flexible poly- 
mer have demonstrated unusual electronic phenom- 
ena in both the insulating forms and the —s 
forms. Studies of both forms show that the 

the electronic phenomena are substantially di aie 
than those observed in polyacetylene and related ear- 
lier studied conjugated carbon backbone polymers. 
Unusual aspects include the formation of massive po- 
larons upon photoexcitation in the insulating forms. 
These polarons have unusual time dynamics associat- 
ed with the roles of ring-flipping and ring-conformation 
in the polymer system. A - model for the effects of 
electron lattice — rotation has been in- 
troduced. The metallic form of polymer shows that 
the metallic state is associated with the ordered re- 
gions of the doped polymer. 
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AD-A234 346/5/GAR PC A02/MF A01 
Pennsylvania Univ., Philadelphia. ~~ of Ci 
Three Dimensionality of Metallic S' 


ducting Polymers: Polyaniline. 

Technical rept. 

St inet tie ane Ce 
and A. J. Epstein. 1 Apr 91, 6p Rept no. TR-1991-8 
Contract N00014-90-J-1559 

Availability: Pub. in Physical Review Letters, v66 n13 
p1745-1748, 1 Apr 91. — only to DTIC users. 
No copies furnished by NTI 


No abstract available. 
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AD-A234 384/6/GA PC A02/MF A01 
Sone tarcione Univ., Philadelphia. Dept. of Chemistry. 
orsional Polarons in Polyaniline and Poly- 
raphenylene Sulfide 


echnical rept. 

J. M. Ginder, A. J. Epstein, and A. G. MacDiarmid. 
15 Mar 91, 8p Rept no. TR-1990-12 

Contract N00014-90-J-1559 


The role of the dihedral aye of the backbone phenyl 
rings in —— electronic structure and 
charge storage mechanism in polyaniline (PAN) and 
polyparaphenylene sulfide (PPS) is reviewed. The sen- 
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Sitivity of the average ring torsion angle to the effects 
of steric repulsion and electron delocalization is mani- 
fest in the effects of derivatization and temperature on 
the optical spectra of these materials. It is shown that 
charge is self-trapped into localized defect states in 
part via changes in ring ee leading to novel ring- 
torsional polarons which induce only one defect level 
into the energy gap and possess a very large kinetic 
mass (50 - 500 me). Evidence for the existence of 
these defects in PAN and PPS is discussed. 
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AD-A234 403/4/GAR PC A03/MF A01 
Imperial Coll. of Science, Technology and Medicine, 
London (England). Dept. of Chemistry. 

mere Migration, Motion and Order in Synthetic 


Periodic rept. no. 7. 
D. Phillips. 1991, 13p R/D-5718-CH-01 
Contract. DAJA87-87-C-0031 


This report is on the final phase of the three year pro- 
gram of work supported under the terms of this con- 
tract. The report is divided into two sections, that deal- 
ing with evanescent wave-induced fluorescence of 
polymer surface interactions, and that dealing with the 
fluorescence of synthetic polymers in solution. The 
emission properties of soluble polydiacetylenes have 
received considerable attention over the past few 
years, since they exhibit dramatic solvation, thermo 
and electrochromic effects. The evidence for 1D exci- 
ton diffusion in conjugated polymeric systems of this 
type promotes investigations for the theoretical model- 
ling as well as the technological importance in optical 
molecular electronics. 
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AD-A234 414/1/GAR PC A02/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 
Polyaniline: Oriented Films and Fibers. 

Technical rept. 1 Jun 90-31 Oct 91. 

E. M. Scheer, A. G. MacDiarmid, S. K. Manohar, J. 
G. Masters, and Y. Sun. 18 Mar 91, 6p 


The dependency of the conductivity of polyaniline (em- 
eraldine oxidation state) on its molecular weight has 
been determined. Uni- and biaxially oriented films and 
uniaxially oriented fibers of emeraldine base have 
been studied and the dependency of their degree of 
crystallinity, tensile strength, and conductivity (after 
doping) on draw ratio has been determined. 
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AD-A234 463/8/GAR PC A01/MF A01 
Ilinois Univ. at Urbana-Champaign. Dept. of Chemis- 


try. 

SANS Study of the Effect of Catalyst on the 
Growth Process of Silica Geis. 

Rept. for 1 Nov 89-30 Nov 90. 

R. Winter, D.-W. Hua, P. Thiyagarajan, and J. Jonas. 
1989, 5p AFOSR-TR-91-0332, 

Grant AFOSR-85-0345, Contract W-31-109-ENG 
Availability: Pub. in The Jni. of Non-Crystalline Solids, 
v108 p137-142 1989. Available only to DTIC users. No 
copies furnished by NTIS. 


Small angle neutron scattering (SANS) experiments 
have been employed to investigate the structural evo- 
lution of uncatalyzed and fluoride catalyzed tetrameth- 
oxysilicate Si(OCH3)4/CH3OH/H20 solutions from 
the sol to the gel state. The F- anion has been shown 
to be one of the most effective catalysts for the poly- 
condenstion of silica gels. The analysis of the Guinier 
and Porod regions of the scattering curves yields valu- 
able information about the particle size, the structural 
evolution and the growth process of these systems. 
The theoretical concepts of percolation and fractal ge- 
ometry are applied to interpret the experimental results 
and to compare them with computer simulations for 
different growth process in order to ascertain the origin 
of the developing random polymer network structure. 
The effects of adding a strong nucleophilic catalyst, 
such as NaF, on the structural properties and the 
growth mechanism of the silica polymer in the course 
of the sol-gel transition is discussed. 
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N91-21306/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
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Synthesis of imide/Arylene Ether Copolymers for 
Adhesives and Composite Matrices. 

B. J. Jensen, P. M. Hergenrother, and R. G. Bass. 
Mar 91, 29p NAS 1.15:104067, NASA-TM-104067 


A series of imide/arylene ether copolymers were pre- 
pared from the reaction of an amorphous arylene ether 
oligomer and a semi-crystalline imide oligomer. These 
copolymers were thermally characterized and me- 
chanical properties were measured. One block copoly- 
mer was endcapped and the molecular weight was 
controlled to provide a material that displayed good 
compression moldability and attractive adhesion and 
composite properties. 


145,642 

N91-21308/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Imide/Arylene Ether Block Copolymers. 

B. J. Jensen, P. M. Hergenrother, and R. G. Bass. 
Mar 91, 22p NAS 1.15:104066, NASA-TM-104066 


Two series of imide/arylene either block copolymers 
were prepared using an arylene ether block and either 
an amorphous or semi-crystalline imide block. The re- 
sulting copolymers were characterized and selected 
physical and mechanical properties were determined. 
These results, as well as comparisons to the homopo- 
lymer properties, are discussed. 
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PB91-187153 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 

Small-Angle Neutron Scattering Studies of Com- 
patible Blends of Linear Poly(Vinyl Methy! Ether) 
and Cross-Linked Deuterated Polystyrene. 

Final rept. 

B. J. Bauer, R. M. Briber, and C. C. Han. 1989, 9p 
Pub. in Macromolecules 22, n2 p940-948 Feb 89. 


Small angle neutron scattering (SANS) from single 
phase polymer blends of crosslinked deuterated poly- 
styrene (PSD) and linear polyvinylmethylether (PVME) 
has been studied as a function of temperature. Phase 
separation during the polymerization resulted if the 
PVME present is greater than the amount which would 
swell the PSD network at equilibrium. SANS from the 
single phase linear blend and the lowest crosslink den- 
sity sample exhibited linear behavior for inverse zero 
angle scattering, 1/S(O) and inverse correlation length 
squared, 1/(xijsup 2, versus 1/T while the higher 
crosslink density sample showed pronounced curva- 
ture in the same plot, eventually crossing over the 
curves for the other two samples. Linear plots for S(O) 
and xi versus 1/T for the highest crosslink density 
single phase sample could be obtained with the expo- 
nents 1/S(O)sup 57 and 1/(xi)sup 1.44 The highest 
crosslink density single phase sample was then de- 
formed to L/L=2.5 and the SANS examined as a func- 
tion of temperature. The scattering obtained was an- 
isotropic with different values of S(O) and xi in the di- 
rections parallel and perpendicular to the deformation. 
Plots of 1/S(O) and 1/(xi)sup 2 versus 1/T indicated 
that the sample phase separated in the direction paral- 
lel to the deformation at a lower temperature than in 
the perpendicular direction. 
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PB91-187229 
National Inst. of Standards and Lierpnon, A (NEL), 


Not available NTIS 


cleat MD. Fire Measurement and Research 
iv. 

Molecular Dynamics Study of the Depolymeriza- 
tion Reaction in Simpie Polymers. 

Final rept. 

E. Blaisten-Barojas, and M. R. ree. 1990, 7p 
a, ta by National Science Foundation, Washing- 
ton, DC. 

Pub. in Chemical Physics Letters 171, n5-6 p499-505, 
17 Aug 90. 


A molecular dynamics experiment was designed to 
follow the sequence of depolymerization reactions oc- 
curring when a polymer degrades into its constituent 
monomers. The simulation addresses _ internal 
changes that certain materials undergo at the moment 
of rey Polymer fragments were thermally generat- 
ed from the random scission of longer polymer chains 
containing 50-950 units. Subsequently, these thermal 
fragments depolymerized and coiled dramatically, 
forming incipient ‘agglomerates’. These agglomerates 
cooled while depolymerizing; the cooling mechanism 
remarkably inhibits the depolymerization reaction and 


eventually terminates the degradation process leading 
behind a sample of cold stable agglomerates. The size 
distribution of the polymer fragments is given as well 
as the IR spectrum of a typical sample at 2000 K. 
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PB91-187385 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 

Phenomenological Theory of the Influence of 
Strain History on the Rate of Isothermal Stress Re- 
laxation. 

Final rept. 

B. D. Coleman, and L. J. Zapas. 1989, 16p 

Pub. in Jnl. of Rheology 33, n3 p501-516 1989. 


Constitutive relations are formulated for a class of in- 
compressible viscoelastic fluids for which internal 
structural changes occur at a rate that is influenced b' 

the history of the strain. For the materials considered, 
the contribution to the stress at time t made by the 
Strain at an earlier time T is a function of that strain, the 
true elapsed time t - tau, and a quantity sigma (t, tau) 
that can be interpreted as the elapsed time measured 
by a clock whose rate of advance, because it is tied to 
the rate of structural change, is affected by the history 
of the strain. The functional relating delta sigma (t, 
tau)/delta t to the history of the strain up to time t is 
assumed to have the same domain and a structure 
similar to that relating stress to strain history. The 
present theory reduces to the theory of BKZ fluids in 
the (extreme) special case in which sigma (t, tau) = t- 
tau, i.e., in which delta sigma (t, tau)/delta t=1. It is 
shown that there is a sense in which constitutive rela- 
tions recently found to account well for observed dis- 
crepancies between experimental observations and 
predictions of the BKZ theory can be considered first- 
order approximations to the relations formulated here. 
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PB91-187427 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Polymers Div. 

Multistep Stress-Relaxation Study of a Single 
Crystal of n-Eicosane (C20H42) in Torsion. 

Final rept. 

J. M. Crissman. 1989, 7p 

og in Jnl. of Applied Physics 66, n1 p169-175, 1 Jul 


Multistep stress-relaxation experiments in torsion have 
been done on a single crystal of the long chain hydro- 
carbon compound n-eicosane. It was found that at 
very small strains the behavior approaches that of a 
linear viscoelastic material whereas at larger strains 
the behavior becomes increasingly nonlinear and time 
dependent. In the region where the stress-strain be- 
havior becomes nonlinear it is shown that the second 
step response, in an experiment in which the magni- 
tude of the second step is one half that of the first step, 
can be described very well using a recent constitutive 
equation derived by Zapas. 
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PB91-187450 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 

Statistics of a Polymer Molecule in the Presence of 
Asymmetric Obstacles. 

Final rept. 

E. A. Di Marzio. 1991, 10p 

Pub. in Macromolecules 24, n7 p1595-1604 1991. 


The number of configurations W of a polymer in a field 
of fixed obstacles is obtained. The cubic lattice of N 
sites has a coordination number z and is of d = 2/2 
dimensions. The obstacles are modeled as rigid rods 
or rigid but bent polymers. A fraction of the obstacle 
bonds are oriented in orientation i. The flexible polymer 
which is placed into the field of rigid obstacles is of 
length M and has beta(sub i) of its bonds lying in orien- 
tation i. The formula for W results in expectation values 
only a few percent different from the exact expres- 
sions for the known special cases. The beta(sub i) are 
not fixed numbers but rather occur with a probability 
given by W. With the maximum term method the di- 
mensions of the polymer are calculated. The ies ne 
is a in the direction of alignment of the obsta- 
cles. The volume of the polymer is found to increase 
with volume fraction of obstacles for isotropically or- 
dered obstacles, but it decreases for high concentra- 
tions of obstacles if the obstacles are strongly aligned. 
The scaling law exponent describing molecular weight 
dependence of linear polymer dimension is 0.6 for 





a rs vr — ance but deviates from the 
value for large elongation. en possible lications 
of the formula are Pp -necenian es: 
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PBS1-194456/GAR PC A03/MF A01 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Polymers Div. 

is of Non-lonic Water-Dispersibie Resins 
jah adh Use in Intaglio Inks Curing by Electron Beam 
pom pe rept. 
- a RS B. J. Bauer, and W. J. Pummer. May 91, 

p 

Sponsored by _ = of Engraving and Printing, 
Washington, DC. = ri 


Several types of non-ionic resins which cure under the 
action of radiation such as UV or electron beam have 
been synthesized. The resins disperse in neutral water 
when uncured. The water dispersibility is conferred by 
incorporating polyethylene oxide sequences in the 
resin molecules. The polymerizing action is conferred 
by methacrylate groups. Typically, one end of each 

polyethylene uence is attached to a methacrylate 
group, and the other end is chemically linked in various 
ways to produce resins varying from 2 to 4 methacry- 
late functionality. The linking moieties used are (1) a 
phosphazene ring. (2) a siloxane center, (3) a poly 
(methyl methacrylate backbone, and (4) a mixture of 
difunctional and trifunctional isocyantes. When the 
resins containing the urethane linkages were used with 
low viscosity crosslinkers, the mixtures were of appro- 
ig viscosity for use in intaglio inks and cured with 
less than two megarads exposure to give reasonably 
flexible scuff-free films. The other resins were not vis- 
cous enough for use in intaglio inks and in some cases 
cured too slow 
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PBS1-195099 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Polymers Div. 

Relaxation of Crosslinked Networks: Theoretical 
Models and Apparent Power Law Behavior. 

Final rept. 

G. B. McKenna, and R. J. Gaylord. 1988, 6p 

Pub. in Polymer 29, n11 p2027-2032 Nov 88. 


The viscoelastic behavior of crosslinked polymer net- 
works is discussed. Models of the long term relaxation 
based on the retracing of dangling chains are de- 
scribed. It is pointed out that the theories all predict a 
power law time relation but differ in predictions of the 
crosslink density dependence of the power law expo- 
nent. The experimental data of Chasset and Thirion is 
examined. It is shown that the power law relation 
works only over a limited time span with deviations oc- 
curring at long times and more markedly for more 
highly crosslinked systems. Furthermore, the validity of 
time-crosslink density superposition for networks is 
confirmed, thereby precluding a crosslink density de- 
pendent exponent in any power law representation of 
the data. 
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PBS1-195107 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
faery gy Polymers Div. 

Study of Linear Viscoelastic Properties of 
Cyclic Polystyrenes Using Creep and Recovery 
Measurements. 

Final rept. 

G. B. McKenna, B. J. Hostetter, N. Hadjichristidis, L 
J. Fetters, and D. J. Plazek. 1989, 19p 

Pub. in Macromolecules 22, n4 p1834-1852 Apr 89. 


The viscoelastic behavior of macrocyclic polystyrene 
fractions having molecular weights ranging from 19400 
to 390000 was studied. Measurements of zero shear 
viscosity and recoverable compliance were made on 
the so-called Strasbourg fractions, Akron fractions, 
and two of the former which were refractionated. Also, 
studies of the effects of blending of up to 15.75% 
linear chains with the refractionated Strasbourg frac- 
tions were carried out. The studies show that the pres- 
ence of linear chain contaminants in the macrocyclic 
fractions has the effect of decreasing the plateau com- 
pliance and increasing the steady state value of the 
recoverable compliance. Also, the presence of small 
amounts of linear contaminant increases dramatically 
the viscosity of the cyclic fractions. The results of anal- 
ysis of the good and moderate fractions gives a picture 
of the cycles as showing ‘classical’ viscoelastic behav- 
ior, i.e., the steady state recoverable compliance in- 
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creases with increasing molecular weight and attains a 
constant value at high molecular weights (MW greater 
than 180,000), as do linear polymers. The zero shear 
viscosity-molecular weight relation is well described by 
an equation of the form viscosity = AM + BM(sup a) 
where a = 3.9, which is somewhat higher than the 3.4 
power obtained for entangled linear chains. 
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AD-A233 817/6/GAR PC A04/MF A01 
Naval Civil Engineering Lab., Port Hueneme, CA. 
Solver User’s Guide Version 2.2. Dynamic Re- 
sponse Analysis of Single Degree of Freedom Sys- 


tems. 
T. J. Holland. Aug 89, 51p Rept no. NCEL-UG-0020 


The objective of this study is to present the theory and 
= application of the Newmark-beta method for solv- 

ing single degree of freedom (SDOF) dynamic prob- 
lems. The LVER program applies the Newmark- 
beta method for solving SDOF systems. The SDOF 
system can be described in terms of a nonlinear stiff- 
ness with separate descriptions for the initial response 
and rebound. Mass and viscous damping can be in- 
cluded as constants or given a nonlinear description. 
The loading can be arbitrary and include multiple 
peaks and nae phases. In civil engineering stud- 
les, many problems can be reduced to simplified analy- 
ses. Specifically, the dynamic behavior of individual 
members and certain combinations of these members 
can be treated as SDOF systems. SDOF systems are 
a quick and economical way to evaluate a dynamic 
system, and therefore, are useful for parametric stud- 
ies. In these problems, the response of interest is pri- 
marily the fundamental mode and can be described in 
terms of some gross behavior (e.g., centerline deflec- 
tion). Further assumptions include simplified loadin 
and linear elastic structural response. The SOLVER 
program calculates the dynamic response of a user 
prescribed SDOF system and loading. 
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AD-A233 879/6/GAR PC A12/MF A02 
Tierra Engineering Consultants, Inc., Santa Fe, New 
Mexico. 

Construction Foundation Report for Seepage Con- 
trol Adits Abiquiu Dam and Reservoir, New Mexico. 
Rept. for 1 Jun-20 Oct 89 

2 Feb 90, 261p 

Availability: Document partially illegible. 


Abiquiu Dam was completed in February 1963. The 
spillway was modified and the embankment was raised 
in 1986. The project now consists of a 1,800-foot-iong, 
340-foot-high rolled earth filled dam with a 68-foot 
wide uncontrolled spillway located 4,000 feet north of 
the left abutment. Seepage through the abutments has 
been a problem since shortly after project completion. 
Supplemental grouting programs in 1966, 1978, and 
in 1966, 1977, 1979, and 
1980 failed to provide adequate control of seepage. 
The adits were constructed to capture and provide 
controlled drainage of this seepage. 
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AD-A234 193/1/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Hydraulics Lab. 

St. Johns Bayou Pumping Station, Missouri. 
Hydraulic model investigation (Final). 

B. P. Fletcher. Jan 91, 30p Rept no. WES-TR-HL-91- 
3 


The design of the proposed St. Johns Pumping Station 
at New Madrid, MO, consisted of three vertical pumps 
with a total capacity of 1,000 cfs. A 1:11.5-scale pump- 
ing station model of the pump intakes, sump, and inlet 
channel was used to investigate and develop a practi- 
cal design that would provide satisfactory hydraulic 
performance. The model tests revealed that peewee 
construction costs could be reduced by reducing the 

sump length and the angle of the approach wing walls. 
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Initially, adverse flow distribution and excessive swirl 
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design was developed that had i swirl and 
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AD-A234 274/9/GAR PC A04/MF A01 
a Research and Engineering Lab., Hano- 
ver, 

Use of Insulation for Frost Prevention, Jackman 
Airport, Maine, 1986-1987 Winter. 

M. A. Kestler, and R. L. Berg. Jan 91, 53p CRREL- 
91-1, DOT/FAA/RD-91/4 


In 1986, Newton Field, ee eee 
Maine, was reconstructed using a 2-in.-thick layer of 
e 


Lan 
conventional, uninsula 


wells were installed 

construction, a a surface elevation grid 
established at each of the test sites for 

frost heave. This report discusses the performance 
the insulated and uninsulated pavements during the 
first of four winters of observation. 
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AD-A234 417/4/GAR PC A04/MF A01 
Washington Univ., Seattle. Dept. of Civil Daraity pares 
Resilient Performance of Controlled 


Utility Trench Ex 
V. Lasater. 21 Sep 90, 55p 


Controlled Density Fill (CDF) is a ready-made mix of 
pens hoa ae 
Ckfill, flows into excavated cavities, completely 
all voids. It can be used vonniiabiine: 
aggregate backfill is . Its advertised 
are numerous including speed, cost, and 
This study concentrates on CDF’s oe —————— in utili- 
ty trenches as a flexible pavement subgrade backfill 
material where careful engineering consideration must 
be given in se material properties for pave- 
ment design and analysis. Since resilient modulus test- 
ing is the most accurate method of determining pave- 
ment subgrade suitability for soils, these tests were 
conducted of CDF cylinders. Moduli were compared 
with those of subgrade soils. with 
resilient modulus values greater than 15, psi are 
considered excellent material. While under 
bop ye highways averaged 19, yo psi, CDF with 
40 Ibs/CY of cement averaged 41,400 psi. CDF with 
30 Ibs/CY of cement averaged only 11,700 psi. No 
plastic deformation (settlement) 
countered after 612,000 equivalent sing! 
with the 40 Ibs/CY mix. When combined with other ad- 
vantages including economy, CDF appears to be a 
viable subgrade material. 
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DE91009933/GAR PC A03/MF A01 
bane Ridge National Lab., TN. 

US Department of Ei reservior research ac- 
tivities Oak Ridge 


Nai Laboratory. 
S. F. ny ry 1991, Ay CONF-9102100-1 
Contract AC05-840R21 
Interai so research in een quality and 

work: on progress and needs, he sere pr 2 ), 
13-15 Feb 1991. by Department 


of Energy, 
Washington, DC. 


The US Department of Energy (DOE) does not directly 
manage large reservoirs, but DOE laboratories con- 
duct research on reservoir monitoring, assessment, 
and enhancement under several activities. These ac- 
tivities include (1) studies and remedial actions 
ervoirs affected by releases — DOE baggy (2) in in- 
dustry- sponsored r on reservoir and 
fish, & climate c research, (“) eta 
impact assessment s conducted for the Federal 
Energy Regulatory Commission (ERO), and (5) the 
DOE hydropower program. These activities fall under 
tichnologies nd menaging te log. 
tally sound energy 
aces of past wasto posal precices at OBE fac ‘ack 
ties. 9 refs. 
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Environmental Protection Agency, Cincinnati, OH. 
Drinking Water Research Div. 

Model of ‘Giardia lamblia’ Inactivation by Free 
Chiorine. 


Book chapter. 

R. M. Clark. c1991, 14p EPA/600/D-91/113 

Pub. in Modeling the Environmental Fate in Microorga- 
nisms, p242-253 1991. 


-~ 1986 ———— to the Safe Drinking Water Act 
ire the U. Environmental Protection Agency 
'A) to hoaiaath primary drinking water regulations 
criteria under which filtration would be 
i ay (2) requiring disinfection as a treatment tech- 
nique for all public water systems, and (3) establishing 
maximum contaminant levels or treatment require- 
ments for control of Giardia lamblia, viruses Legionella 
spp., heterotrophic plate count bacteria, and turbidity. 
EPA has promulgated treatment technique require- 
ments to fulfill the Safe Drinking Water Act require- 
ment for system using surface waters and groundwat- 
ers under the direct influence of surface water (Federal 
Register, 1989). Additional regulations specifying dis- 
infection requirements for syst using groundwater 
sources not under the direct influence of surface water 
will be proposed and promulgated at a later date. A 
model has been developed that relates pH, tempera- 
ture, chlorine concentration, and inactivation level to 
Giardia inactivation by free chlorine. It was found that 
C times T (the product of disinfectant concentration 
— per liter) and disinfectant contact (minutes) 
lues increased with level of inactivation, disinfectant 
pre and pH and decreased with tempera- 
ture. 
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PB91-196386/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Modeling the Inactivation of Giardia Lamblia. 
Journal article. 

R. M. Clark. c1990, 19p EPA/600/J-90/499 

Pub. in Jni. of Environmental Engineering, v116 n5 


p837-853 Sep-Oct 90 


Under the auspices of the Safe Drinking Water Act 
(SDWA) the U.S. EPA has promulagated the Surface 
Water Treatment Rule (SWTR) requiring public water 
systems using surface water to provide minimum disin- 
fection to control Giardia Lamblia, enteric viruses, and 
bacteria. The CT concept (concentration of disinfect- 
ant in mg/L times time in minutes) is used to establish 
the appropriate criteria for a surface system to achieve 
at least 99.9% inactivation of Giardia lamblia and 
99.9% inactivation for viruses. In the SWTR, an empiri- 
cal equation was developed based on water tempera- 
ture, pH, concentration of chlorine, and inactivation 
level to predict required disinfection criteria (C times t 
values). The paper describes the development of an 
equation based on Chick-Watson kinetics that pro- 
vides equivalent information but is theoretically more 
consistent. 
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PB91-196634/GAR PC A02/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Presence of Enteric Viruses in Freshwater and 
Their Removal by the Conventional Drinking Water 
Treatment Process. 

Journal article. 

C. J. Hurst. c1991, 9p EPA/600/J-91/083 

Pub. in Bulletin of the World Health Organization, v69 
ni p113-119 1991. 


A review of recently published literature was per- 
formed to ascertain the levels of indigenous human 
enteric viruses found in untreated surface and subsur- 
face freshwaters, and in drinking water which has been 
subjected to the complete process of conventional 
treatment. For the purpose of the review, the criterion 
used for defining conventional drinking water treat- 
ment was that of an operation which included coagula- 
tion followed by sedimentation, filtration, and disinfec- 
tion. Also assessed was the stepwise efficiency of 
conventional drinking water treatment, as practiced at 
full-scale facilities, for removing indi Ss viruses 
from environmental freshwaters. In addition, a list was 
compiled of recently published statistical correlations 
relating to the finding of indigenous viruses in water. 
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Supplies 


145,660 

PB91-187179 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Building Materials Div. 

Percolation of Phases in a Three-Dimensional 
Cement Paste Microstructural Modei. 

Final rept. 

D. P. Bentz, and E. J. Garboczi. 1991, 20p 
mo by National Science Foundation, Washing- 
ton, 

Pub. in Cement and Concrete Research 21, p325-344 


A three-dimensional digital-image-based simulation 
model of cement hydration is used to study the perco- 
lation or connectivity of phases as a function of hydra- 
tion. Results from an investigation of the effects of 
water-to-cement ratio, degree of hydration, and the 
substitution of inert and pozzolanic mineral admixtures 
for cement, on the connectivity of the capillary porosity 
are presented. For all scenarios studied, plotting pore 
connectivity vs. total peed results in a si a univer- 
sal curve. Based on the curve, the degree of hydration 
required to achieve pore discontinuity as a function of 
water-to-cement ratio and pozzolanic mineral admix- 
ture concentration has been determined. Similar uni- 
versal curves have been obtained for the ane 
of the calcium silicate hydrate and calcium hydroxide 
phases in hydrated neat cement when plotted against 
the appropriate phase fraction. Simulation results are 
analyzed using percolation theory, and are applied to 
interpreting observed experimental results concerning 
cement properties as a function of hydration. 


145,661 

PB91-189621 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Building Materials Div. 

Evaluation of Test Methods for Measuring the 
Bond Strength of Portland Cement-Based Repair 
Materials to Concrete. 

Final rept. 

L. |. Knab, and C. Spring. 1989, 12p 

See also PB88-21 . Sponsored by Tri-Service 
Building Materials Committee, Washington, DC. 
r— Concrete and Aggregates 11, ni p3- 
141 , 


Three bond test methods were evaluated for screen- 
ing and selecting repair materials used in overlaying 
and patching portland cement concrete. The bond 
strengths of three repair materials to base concrete 
were investigated using two uniaxial tensile bond test 
methods and a slant shear bond test method. The dif- 
fering strength characteristics of the repair materials 
as compared to the base concrete resulted in different 
failure patterns, which had to be taken into account in 
the analyses of the failure stresses. Substantial differ- 
ences in the failure stresses of the two test types (slant 
shear and uniaxial tension) were attributed to their 
completely different metries and loading condi- 
tions. Differences in the failure stress of the two test 
types emphasized the importance of selecting a test 
method that simulates, in so far as possible, the antici- 
pated in-service conditions of repair material. It was 
concluded that both the slant shear test method and 
the pipe nipple grips uniaxial tensile test method can 
be used to screen and select repair materials of the 
type investigated (portland cement concrete or latex 
modified concrete) for overlaying or patching portland 
cement concrete. 


145,662 

PB91-190504/GAR PC A08/MF A01 

— yee ae. Dept. of oma teat 
ise O' lor Upgrading Low Aggre- 

ne in Ohio for Bituminous Concrete Mixtures. A 
easibility Study. Phase 1. 

Final rept. 

—— Feb 89, 160p EES-717, FHWA/OH- 

11 
Sponsored by Federal Highway Administration, Colum- 
— od Ohio Div., and Ohio Dept. of Transportation, 
jlumbus. 


The overall scope of the study was to evaluate the -_ 
of Portland cement for upgrading low quality aggr: 

encountered locally in Ohio. The primary targets o' the 
investigation were to determine the optimum cement 
to be used in the form of an admixture or optimum 
cement and water-cement ratio for coating aggre- 


ates, optimization of mix parameters, reliability of per- 

ormance evaluation, and the prediction of pavement 
performance compared to conventional bituminous 
concrete mixtures. The test results indicated that 
cement coating of coarse aggregate fractions for use 
in bituminous concrete mixtures is possible, and it has 
a significant effect on improvement of material proper- 
ties. It was further reported that cement slurry treated 
aggregates have generally exhibited better material 
properties at both compactive efforts as opposed to 
the other treatments and virgin mix. 


145,663 

PB91-190678/GAR PC A11/MF A02 

ee ser Univ., Lafayette, IN. Joint Highway Research 
roject. 

Laboratory Investigations on Latex Modified Con- 

crete. Final Report. 

S. Diamond, and Q. Sheng. 7 bra 89, 232p JHRP- 

89-15-F, FHWA/IN/JHRP-89/15- 

See also PB91-174094. ensued by Federal High- 

way Administration, Indianapolis, IN. Indiana Div., and 

Indiana Dept. of Transportation, Indianapolis. 


Laboratory investigations were carried out (a) to deter- 
mine the effects of fly ash on the properties of latex 
modified concrete used for bi deck overlays, and 
(b) to explore modified formulations eater Su- 
perplasticizers, silica fume, and combinations of 

with reduced latex content (for economy). It was found 
that incorporating either Class F and Class C fly ashes 
at 15% and 25% levels produced no deleterious ef- 
fects, and provided positive benefits in the form of 
much reduced chloride ility and the possibility 
of better vag hy existing concrete. Exploratory in- 
vestigations of effects of inthalene sulfonate 
superplasticizer on latex mod concretes resulted 
in highly favorable indications. Major increases were 
recorded in both compressive and flexural strengths 
(the latter to over 2,000 psi at 180 days), and the chlo- 
ride permeability was reduced by a factor of 2. It was 
found that reducing the latex content in half (for econ- 
omy) resulted in retaining the compressive strength 
and chloride permeability improvements but not the in- 
creased flexural strength. Incorporating 10% silica 
fume with the superplasticizer treatment produced no 
significant increase in strength but reduced chloride 
permeability to extremely low values. 


145,664 
PB91-196881/GAR PC A06/MF A01 
Maryland Univ., College Park. Dept. of Civil Engineer- 


ing. 
Fatigue Strength of Long-Term Weathered Rolled 
Beams. 

Research rept. (Final). 

P. Albrecht, and G. Xu. Mar 88, 111p FHWA/MD-89/ 
11 


Color illustrations reproduced in black and white. 
Sponsored by Federal Highway Administration, Balti- 
more, MD. Maryland Div., and Maryland Dept. of 
Transportation, Baltimore. 


Nineteen rolled beams fabricated from A7 steel were 
fatigue tested in air after being exposed to the environ- 
ment in a bare condition for about 25 years. It was 
found that the combined effects of section loss and 
pitting reduced the fatigue strength of the test beams 
in the study to that of Category C. The mean reduction 
in fatigue strength was 39 percent, a value larger than 
the reduction in fatigue strength of at most 26 percent 
for rolled tensile specimens fabricated from ordinary 
and weathering steels that were tested in previous 
studies after up to six years of exposure. 


145,665 

PB91-196899/GAR PC A03/MF A01 
ae Transportation Research Council, Charlottes- 
ville. 


Variability of the Indirect Tensile Stripping Test. 

Final rept. Jun 88-Jul 90. 

be W. Maupin. Aug 90, 42p VTRC-91-R5, FHWA/VA- 
1/5 

Sponsored by Federal Highway Administration, Rich- 

mond, VA. Virginia Div., and Virginia Dept. of Transpor- 

tation, Richmond. 


The purpose of the investigation 
pe ngs the Virginia nt of Transporta- 
tion’s (VDOT) indirect tensile stripping test. Five con- 
tractor labs and eight VDOT labs participated in the 
study. Each lab performed three replicate tests on 
each of two mixes, one containing hydrated lime and 
one containing chemical antistripping additive. The 


was to determine the 





standard deviation was 3.5 percent for within-lab re- 
sults and 6.1 percent for between-lab results. Lack of 
significant correlations between strength and voids 
total mix indicated that a strength correction procedure 
for voids is not necessary. Examination of the VDOT 
specification indicates that contractors need to main- 
tain the average tensile strength ratio of the alternative 
mix containing chemical additive at least two standard 
deviations above the minimum value to ensure that 
single tests do not fail. 


145,666 

PB91-197251/GAR PC A10/MF A02 
Texas Transportation Inst., College Station. 
Environmental Effects on the Physical Properties 
of Concrete; the First 90 _ (Revised). 

Interim rept. Sep 85-Oct 8 

M. Y. Han, and M. P. J. , am Oct 87, 223p TTI-2-8- 
85-371-1, RR-371-1, FHWA/TX-89/371-1 

Sponsored by Federal Highway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. 


The report includes an extensive literature review and 
laboratory investigations for selected physical proper- 
ties of concrete mixtures used in the construction of 
continuously reinforced concrete pavement (CRCP). 
Nine test parameters were inves 2 porte in the study: 
temperature, relative humidity, and wind speed; con- 
crete temperature, type of sopegee. amount of 
mixing water and replacement of fly ash; and mixing 
time and consolidation effort. A total of 116 tests were 
performed in three categories: strength tests such as 
compressive, pullout, flexural and modified compres- 
sive strength; volume and weight change tests such as 
shrinkage and weight loss of bar specimen, moisture 
content, and loss measurements of cube specimen; 
and other tests such as time of setting and abrasion 
resistance. An evaporometer developed by SDHPT 
was used to measure evaporation rates for several en- 
vironmental conditions, and to congregate the environ- 
mental factors into one variable. 


Highway Engineering 


145,667 

AD-A233 663/4/GAR PC A04/MF A01 
oy! tua Research and Engineering Lab., Hano- 
ver, NH. 

International State-of-the-Art Colloquium on Low- 
Temperature Asphalt Pavement Cracking Held in 
Hanover, New Hampshire on 6-8 May 1987. 
Summary rept. 

J. A. Scherocman. Feb 91, 57p Rept no. CRREL-SR- 
91-5 


The International State-of-the-Art Colloquium on Low- 
Temperature Asphalt Pavement Cracking was held in 
Hanover, N.H., on 6-8 May 1987. The objective was to 
review and summarize the existing knowledge of the 
causes of low-temperature transverse cracking of as- 
phalt concrete pavement. Discussion also ae 
directions for future research needed to more fully un- 
derstand the mechanisms of the causes of low-tem- 
perature cracking. Overlays were not discussed. 


145,668 

AD-A234 472/9/GAR PC A03/MF A01 
Washington Univ., Seattle. 

Basic Guide to Overlay Design Using Nondestruc- 
tive Testing Equipment Data. 

V. R. Turner. Aug 90, 39p 


The purpose of this paper is to provide a basic and 
concise guide to designing asphalt concrete (AC) over- 
lays over existing AC pavements. The basis for these 
designs is deflection data obtained from nondestruc- 
tive testing (NDT) equipment. This data is used in 
design procedures which produce required overlay 
thickness or an estimate of remaining pavement life. 
This guide enables one to design overlays or better 
monitor the designs being performed by others. This 

r will discuss three types of NDT equipment, the 
Asphalt Institute Overlay Designs by Deflection Analy- 
sis and by the effective thickness method as well as a 
method of estimating remaining pavement life, correla- 
tions between NDT equipment and recent correlations 
in Washington State. Asphalt overlays provide on of 
the most cost effective methods of improving existing 
pavements. Asphalt overlays can be used to strength- 
en existing pavements, to reduce maintenance costs, 


to increase pavement life, to provide a smoother ride, 
and to improve skid resistance. 


145,669 

PB91-190546/GAR PC A04/MF A01 
Maine Univ. at Orono. Dept. of Civil Engineering. 
Review and Experimentation of Gravel Stabiliza- 
tion Methods. E y- 

Technical rept. (Final). 

T. A. Nunan, and D. H. Humphrey. Jul 90, 61p 
FHWA/ME-90/2 

Sponsored by Federal Highway Administration, Augus- 
ta, ME. Maine Div., and Maine Dept. of Transportation, 
Augusta. Technical Services Div. 





Most of the aggregate found in northern Maine is of 
inferior quality. When used as base material, it breaks 
down under construction traffic and may continue to 
break down under repeated traffic loading. The layer 
has decreased bearing capacity and increased frost 
susceptibility which leads to rutting and cracking of the 
pavement surface. Stabilization is a promising way to 
allow use of the low quality aggregate as base materi- 
al. The performance of several existing stabilization 
projects in Maine were evaluated. The beneath 
four projects located in northern Maine was examined 
to determine the extent and possible causes of the ag- 
gregate degradation problem. Small scale stabilization 
tests were conducted to evaluate the applicability of 
several stabilization methods in stabilizing the poor 
quality northern Maine aggregate. The laboratory 
strength and durability tests conducted on stabilized 
specimens indicated that soil-cement, emulsified as- 
phalt, and calcium chloride may be able to stabilize the 
northern Maine base material. Soil-cement, emulsified 
asphalt, and calcium chloride are recommended for a 
field stabilization trial. 


145,670 

PB91-190587/GAR PC AO6/MF A01 
lilinois Universities Transportation Research Consorti- 
um, Chicago. 

Accident Savings from Roadside improvements 
on Two-Lane Rural Highways. 

Final rept. Jul 88-Jun 90. 

R. F. Benekohal, and A. M. Hashmi. 13 Jun 90, 104p 
FHWA/IL/RC-009 

Sponsored by Federal Highway Administration, Spring- 
field, IL. Illinois Div., and Illinois State Dept. of Trans- 
portation, Springfield. 


The objective of the study was to evaluate cost-effec- 
tiveness of roadside improvements on two-lane rural 
highways in Illinois. The accident frequencies on the 
road segments before the improvements were com- 
pared with those afterwards. Accident reductions due 
to the improvements were estimated and the benefits 
from these avoided accidents were compared to the 
improvement costs. 


145,671 

PB91-190702/GAR PC A03/MF A01 
Connecticut Dept. of Transportation, Wethersfield. 
Demonstration Bridge Information System for 
Connecticut. 

Interim rept. Aug 88-May 90. 

R. G. Lauzon, and |. Kuzyk. Sep 90, 34p REPT-1341- 
1-90-4, FHWA/CT/RD-1-90-4 

Sponsored by Federal Highway Administration, Hart- 
ford, CT. Connecticut Div. 


The Connecticut Department of Transportation utilizes 
laser videodisc technology to store millions of frames 
of roadway images. The Photolog Laser Videodisc 
System (PLV) is a menu-driven PC based workstation 
that is used to access images of any state route. The 
report addresses the development of a Demonstration 
Bridge Information System (BIS) that makes use of the 
current PLV image retrieval concept in conjunction 
with a relational database. The system was designed 
for storage and quick retrieval of both the alphanumer- 
ic data and images concerning bridges. The alphanu- 
meric’ data is divided into four general areas on a 
bridge by bridge basis. Three areas contain static infor- 
mation such as structural dimensions, construction 
project details, and on-site utility information. The 
fourth area chronologically references events con- 
cerning a bridge such as an inspection, rehabilitation, 
or maintenance activity. Captioned and dated images 
of the bridge selected in the alphanumeric data areas 
are accessible from a menu selection. A hardcopy 
output of both the alphanumeric data and images are 
also available. 


145,674 
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145,672 
PB91-196964/GAR PC A12/MF A02 
Case Western Reserve Univ., Cleveland, OH. Dept. of 
Civil Engineering. 
vior and Design of Steel-to-Steel Bonded 
on Bridges. 


Connections on 
a rept. (Final). 
D. Gasparini, D. Brewer, and P. Etitum. Apr 90, 268p 
FHWA/OH-89/019 
Sponsored by Federal —— a. Colum- 
= rah Ohio Div., and Dept. of Transportation, 
lum 


Studies on steel-to-steel bonded connections made 
with a modified acrylic adhesive are reported. Room 
temperature fatigue strength 

release rate are measured for the adhesive. Mass 
uptake vs. time data for bulk adhesive specimens in 
various temperature and humidity conditions are given. 
The data are used to infer Ne ap water concentra- 
tions and coefficients for the adhesive. Finite 
element analyses are done to predict evolutionary 
water concentration profiles within bondlines. Five 
year durability a of stressed, steel-to-stee! bonded 
connections on a bridge are reported. Preliminary 
studies of the “etfects of metallizing bondlines are pre- 
sented. The design “os steel-to-steel bonded connec- 


a sign procedures are given. Applications of 
steel-to-steel bonded connections are suggested. 


145,673 
PB91-196972/GAR PC A11/MF A02 
Case Western Reserve Univ., Cleveland, OH. Dept. of 
Civil Engineering. 
of Concrete Bridge Decks. 

Research rept. (Final). 
P. C. Perdikaris, and S. R. Beim. Aug 88, 226p 
FHWA/OH-88/004 
Sponsored by Federal ty coy y Administration, Colum- 
= A Ohio Div., and Ohio Dept. of Transportation, 

lumbus. 


The static ultimate strength, fatigue life and failure 
mode of reinforced concrete highway deck 
slabs supported on steel girders is determi by test- 
ing small-scale deck models under static, fixed pulsat- 
ing and moving constant wheel-load. The specimens 
included a 1/6.6 scale bridge model of a 50-ft long pro- 
totype bridge deck (with a girder spacing of 7 ft and a 
slab thickness of 8.5 in.) and a 1/3 scale pane! model 
of a portion of the deck. Both isotropic (steel ratio of 
0.3% in both directions in each face - Ontario bri 
design code) and orthotropic (steei ratio of 0.7% in 
longitudinal and 0.35% in transverse direction in each 
face - AASHTO code) fsotrcpioah arrangements were 
considered. For the iso ly reinforced decks 
(43% reduction in steel roo ed to the 
AASHTO Aerie a safety factor against static ultimate 
strength equal to 17.5 was determined. The moving 
whee! mong rtp in far shorter fatigue life than the 
— id, especially for the orthotropically rein- 
forced decks. The failure mode was punching rather 
than flexure. 


145,674 

PB91-197178/GAR PC A05/MF A01 

en Transportation Research Center, Baton 
ouge. 

Implementation of the New AASHTO Pavement 

Design Procedure in Louisiana. 

Final rept. Oct 87-Jun 90. 

W. H. Temple, and W. Carpenter. Jun 90, 91p RR- 

218, FHWA/LA-90/218 

Sponsored by Federal Highway Administration, Baton 

Rouge, LA. Louisiana Div. 


= study was undertaken to Lapa = LA DOTD 
with an implementation package to facilitate adoption 
of the new AASHTO Guide for Design of Pavement 
Structures. The study included evaluation of design 
parameters for rigid and flexible pavements, including 
| new p ters such as design reliability, re- 
silient modulus, drainage, and use of tied concrete 
shoulders and widened lanes. Recommendations 
were made for design values which best represent 
Louisiana conditions, materials, and construction pro- 
cedures. An automated procedure was developed to 
estimate roadbed resilient modulus by using soils engi- 
neering and classification data as an interim design 
measure. Traffic equivalence factors were updated 
using Weigh-in-Motion data for selected vehicle 
Layer structural coefficients were updated for flexible 
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design to reflect new materials and construction pro- 
cedures. A computer program was developed for 
DOTD use which is tailored to its design reporting 
format and which has storage capabilities for pave- 
ment management purposes. 


145,675 
PBS1-197194/GAR PC A13/MF A02 
Maryland Univ., College Park. Dept. of Civil Engineer- 


Deck Joint Rehabilitation or Retrofitting. 
Final rept. 
A. M. Wolde-Tinsae, J. E. oe and R. Mullangi. 
Dec 88, 286p FHWA/MD-89/12 
by Federal Highway Administration, Balti- 
more, MD. Maryland Div., and Maryland Dept. of 
Transportation, Baltimore. 


Over the years, state highway agencies have been 
plagued with problems related to bridge deck expan- 
sion joints. In the study, methods of eliminating (or ret- 
rofitting) existing expansion joints from highway bridge 
decks are investigated. To this end, the commonly 
used of bridge deck expansion joints are de- 
scribed. In addition, a summary of the typical problems 
that are characteristic of each joint type is given, and 
the inservice performance of each joint type is dis- 
cussed. In recent years, several state highway agen- 
cles have experi success with makirig bridges 
jointiess in new construction proj . The concepts 
that form the basis for the design of jointless bridges 
are eyes 4 The — of these basic ood 
cepts for use in bridge rehabilitation projects is 
scribed. Several case studies of retrofit procedures 
that illustrate these methods applied to multiple span 
idges are presented. Based on a review of 
ed details used in practice to eliminate expan- 
sion joints, several construction details are analyzed 
with finite element computer software. 


145,676 
PB91-197269/GAR PC A14/MF A02 
STS Consultants Ltd., Northbrook, IL. 

leinforced Soll Structures. Volume 1. Design and 


, A. , S. A. Gill, J. P. Giroud, |. Juran, 
and J. K. Mitchell. Nov 90, 304p FHWA/RD-89/043 
Contract DTFH61-85-C-00073 
—— by Federal Highway Administration, 

icLean, VA. Office of Engineering and Highway Oper- 
ations Research and Development. 


The report presents comprehensive guidelines for 
evaluating and using soil reinforcement techniques in 
the construction of retaining walls, embankment 
slopes, and natural or cut slopes. A variety of available 
systems for reinforced soil including in-situ soil nailing 
are described from information assembled from pub- 
lished literature and manufacturers’ catalogs. Detailed 
guidelines are given for design of reinforced soil struc- 
tures with inextensible and extensible reinforcements 
and soil nailing. Design examples are included. These 
guidelines were developed from technical review of 
extensive laboratory model tests, small and large 
scale centri tests, finite element numerical studies 
and full scale field tests on eight 20-foot high walls and 
four 25-foot high sloping embankments. The manual 
contains descriptions of construction procedures, in- 
strumentation and specifications for reinforced soil 
structures. 


145,677 
PB$1-197301/GAR 
Texas Transportation Inst., College Station. 

Use, Availability and Cost-Effectiveness of Asphalt 
Rubber in Texas. 

Research rept. (Final) Sep 89-Sep 90. 

C. K. Estakhri, E. G. Fernando, J. W. Button, and G. 


PC A06/MF A01 


R. Teetes. Sep 90, 115p TTI-2-8-90-1902-1F, RR- 
1902-1F, FHWA/TX-91/1902-1F 

by Federal Highway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. 


A study was conducted for the Texas State Depart- 
ment of Highways and Public Transportation (SDHPT) 
by the Texas Transportation Institute (TT!) to address 
the following issues: (1) the current extent of usage of 

It rubber by the Department, (2) the availability of 
crumb rubber produced from scrap tires and the avail- 
ability of asphalt rubber in the State of Texas, and (3) 
the cost-effectiveness of asphalt rubber as compared 
to conventional paving materials based on existing in- 
formation and on the experience of Department per- 
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sonnel. Published information was canvassed, phone 
interviews with knowledgeable Department personnel 
were conducted, and existing laboratory information 
was evaluated. The Texas SDHPT currently utilizes as- 

halt rubber in four different applications. They are 
isted below in descending order of their volume of as- 
phalt rubber consumption: (1) chip seal or stress ab- 
sorbing membrane (SAM) construction, (2) stress ab- 
sorbing membrane interlayer (SAMI) construction, (3) 
crack and/or joint sealing, and (4) hot-mix asphalt con- 
crete pavement construction (on a very limited experi- 
mental basis). These applications of asphalt rubber 
are described in detail in the body of the report. 


Soil & Rock Mechanics 


145,678 
AD-A234 250/9/GAR PC A02/MF A01 
Rhode Island Univ., Kingston. Dept. of Mechanical En- 
ineering and Applied Mechanics. 

namic Load Transfer in Virgin and Damaged 
Granular Rock Media. 
V. Prakash, and A. Shukla. Mar 91, 9p ARO- 
23328.14-GS, 
Contract DAALO3-86-K-0125 
Availability: Pub. in Jnl. of Engineering Mechanics, 
v117 n3 p498-513 Mar 91. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


145,679 

PB91-190751/GAR PC AO5/MF A01 
Memphis State Univ., TN. Center for Earthquake Re- 
search and Information. 

Soil Effects on Earthquake Ground Motions in the 
Memphis Area. 

Technical rept. 

H. Hwang, C. S. Lee, and K. W. Ng. 2 Aug 90, 99p 
NCEER-90-0029 

Contracts NCEER-88-3016, NCEER-89-3009 
Sponsored by National Center for Earthquake Engi- 
neering Research, Buffalo, NY., and National Science 
Foundation, Washington, DC. 


The report presents a thorough microzonation study of 
the Memphis area using state-of-practice methods. 
The authors have processed 424 soil logs out of 8,500 
existing boring logs using the MASH computer pro- 
gram. 4 dynamic soil model is established for each soil 
log and then excited by an acceleration time history at 
the bedrock level resulting from a moment magnitude 
7.5 New Madrid earthquake. The low-strain site period 
estimated from average shear wave velocity of a soil 
profile and the dynamic site period, at which the maxi- 
mum spectral accelerations ratio occurs, are deter- 
mined and shown in contour maps. The results of the 
site response analysis indicate that the soils have sig- 
nificant effects on ground motions in Memphis and 
Shelby County. The soil deposit acts as a filter when 
the bedrock earthquake motions are transmitted 
through it. The soil deposit filters out a significant por- 
tion of high frequency contents of the bedrock accel- 
erations. On the other hand, it strongly amplifies the 
bedrock spectral accelerations between 0.15 and 1.4 
seconds. The amplification is important in engineering 
applications since most structures have fundamental 
periods in this range. 


145,680 

PB91-196857/GAR PC A03/MF A01 

National Center for Earthquake Engineering Research, 

Buffalo, NY. 

ov of Site Response at a Selected Memphis 
te. 


Technical rept. 

H. Desai, S. Ahmad, E. S. Gazetas, and M. R. Oh. 11 
Oct 90, 43p NCEER-90-0023 

Grant NSF-ECE86-07591 

Prepared in cooperation with Acres International 
Corp., Amherst, NY. Sponsored by National Science 
Foundation, Washington, DC. 


The influence of geological and geotechnical factors 
on potential ground motions in Memphis due to a 65 
km distant hypothetical M sub w = 7 New Madrid 
earthquake has been investigated. From the study of 
the seismotectonic environment and the seismicity of 
the region, the characteristics of the design earth- 
quake are selected. A seismological model of the radi- 
ation/attenuation of the earthquake source and of the 


generated waves is used to generate synthetic bed- 
rock (hard rock) accelerograms, which are then propa- 
gated through a deep deposit of soft rock to obtain 
input base excitations for the near-surface soil profiles. 
A representative soil profile for Memphis is selected 
from a large number of borelog data. Propagation of 
the generated seismic waves through the soil profile is 

leled with state-of-the-art formulations to obtain 
the seismic motions at the ground surface. Effects of 
nonlinear inelastic versus equivalent-linear analysis 
has also been investigated. Results are presented in 
the form of site-specific response spectra and a pro- 
posed design spectrum. 


COMBUSTION, 
ENGINES, & 
PROPELLANTS 


Combustion & Ignition 


145,681 

AD-A234 222/8/GAR PC A03/MF A01 
Houston Univ., TX. Dept. of Mechanical Engineering. 
Basic Studies of Microstructure of Combusting 
Turbulent Flows. 

Final technical rept. for period ending 30 Jun 90. 

F. Hussain. 4 Mar 91, 30p 

Contract NO0014-87-K-0670 


Our goal is to develop a state-of-the-art measurement 
technique--Holographic Particle Displacement Veloci- 
metry (HPV)--which can provide instantaneous veloci- 
ties everywhere in the flow field simultaneously. An- 
other goal is to use the power of supercomputers to 
simulate 3D flows with heat release to study the phys- 
ics of combusting turbulent flows. Computations suffer 
from limited flow times and Reynolds number but can 
provide flow properties in more detail than possible by 
any existing experimental techniques. Moreover, nu- 
merical simulations can provide quantities almost im- 
possible to measure experimentally. This article dis- 
cusses efforts to develop the holographic particle dis- 
placement velocimetry system and results of direct nu- 
merical numerical simulations of combusting flows. 


145,682 

DE91002036/GAR 
Tecogen, Inc., Waltham, MA. 
Wear reduction systems liquid piston ring. Final 
report. 

es om rept. 

R. J. Mopar T. N. Chen, and L. DiNanno. Sep 90, 
89p DOE/MC/25035-2940 

Contract AC21-88MC25035 

Sponsored by Department of Energy, Washington, DC. 


PC A05/MF A01 


The overall objective of the program was to demon- 
strate the technical feasibility of achieving an accepta- 
ble wear rate for the cylinder liner, piston, and piston 
rings in a coal/water-slurry-fueled engine that utilized 
the concept of a liquid piston ring above the conven- 
tional piston rings and to identify technical barriers and 
required research and development. The study includ- 
ed analytical modeling of the system, a bench study of 
the fluid motion in the liquid piston ring, and a single- 
cylinder test rig for wear comparison. A system analy- 
sis made on the different variations of the liquid supply 
system showed the desirability of the once-through 
version from the standpoint of system simplicity. The 
dynamics of the liquid ring were modeled to determine 
the important design parameters that influence the 
pressure fluctuation in the liquid ring during a complete 
engine cycle and the integrity of the liquid ring. This 
analysis indicated the importance of controlling heat 
transfer to the liquid ring through piston and liner to 
avoid boiling the liquid. A conceptual piston design for 
minimizing heat transfer is presented in this report. Re- 
sults showed that the liquid piston ring effectively re- 
duced the solid particles on the wall by scrubbing, es- 
pecially in the case where a surfactant was added to 
the water. The wear rates were reduced by a factor of 
2 with the liquid ring. However, leakage of the contami- 
nated liquid ring material past the top ring limited the 





Ses of the liquid ring concept. 8 refs., 33 figs., 


145,683 
DE$1010274/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Comparison of experimental and computed solids 
motion and bed dynamics for fluidized beds con- 
taining obstacles. 

R. W. Lyczkowski, |. K. Gamwo, F. Dobran, Y. H. Ai, 
and B. T. Chao. 1991, 20p ANL/CP-70955, CONF- 
910424-5 

Contract W-31109-ENG-38 

International conference on fluidized bed combustion 
(11th), Montreal (Canada), 21-24 Apr 1991. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are il legible in microfiche 
products. 


The ensemble- and time-averaged solids velocity field 
and bed dynamics in the form of pressure oscillations 
taken in the University of Illinois at Urbana-Cham- 
paign’s (UIUC) atmospheric thin (3.81 by 40 cm) bub- 
bling fluidized bed which contained a simulated trian- 
gular pitch tube array consisting of five round 5.08 cm 
diameter cylinders are analyzed in this paper using Ar- 
on National Laboratory's hydrodynamic model 

LUFIX implemented on its CRAY-XMP supercom- 
puter. The bed material consisted of soda lime glass 
beads having a narrow size range averaging 460 
(mu)m in diameter. The fluidizing air was introduced at 
39 cm/s. Generally correct solids motion is predicted 
by the FLUFIX computer program. The uncertainties in 
the UIUC solids motion data vary greatly from location 
to location; hence, a sensitivity analysis was per- 
formed varying the inlet fluidizing gas velocity distribu- 
tion. A convergence study was performed by varying 
(1) the size of the mesh used to approximate the ob- 
stacles, and (2) the accuracy of the numerical solution. 
The authors demonstrate essential grid independence 
for time-averaged axial solids velocities and porosities 
for the tubes modeled as 2 (times) 2 and 4 (times) 4 
squares and a very tight convergence. Good agree- 
ment is obtained for the power spectra of the absolute 
pressure fluctuations using the Fast Fourier Transform 
(FFT) technique. The computed and experimental 
major frequencies lie in a relatively narrow range of 2-3 
Hz. Computer animations of the computer simulations 
qualitatively visualize features of the bed dynamics in- 
cluding bubble formation from the tubes, bed expan- 
sion and collapse and side-to-side sloshing. Solids 
motion and the associated bed dynamics are the key 
to understanding the erosion processes in fluidized- 
bed combustors. 7 refs., 12 figs., 3 tabs. 


145,684 
N91-21080/7/GAR 
(Order as N91-21062/5/GAR, PC A99/MF 
) 


Cornell Univ., Ithaca, NY. 

PDF Method for Turbulent Combustion. 

S. B. Pope. Jan 91, 12 

Contracts F33615-87-C-2821, NSF CBT-88-14655 

In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 335-346. 


Probability Density Function (PDF) methods provide a 
means of calculating the properties of turbulent react- 
ing flows. They have been successfully applied to 
many turbulent flames, including some with finite rate 
kinetic effects. Here the methods are reviewed with an 
emphasis on computational issues and their applica- 
tion to turbulent combustion. 


145,685 
N91-21139/1/GAR PC A03/MF AO1 
Institute for Computer Applications in Science and En- 
—- Hampton, VA. 

reliminary Calibration of a Generic Scramjet 
Combustor. 
Final Interim Report No. 16. 
P. A. Jacobs, R. G. Morgan, R. C. Rogers, M. Wendt, 
and C. Brescianini. Mar 91, 32p NAS 1.26:187539, 
ICASE-16, NASA-CR- 187539 
Contracts NAS1-18605, NAGW-674 
Sponsored by Australian Research Council. 


The results of a preliminary investigation of the com- 
bustion of hydrogen fuel at hypersonic flow conditions 
are provided. The tests were performed in a generic, 
constant-area combustor model with test gas supplied 
by a free-piston-driven reflected-shock tunnel. Static 
pressure measurements along the combustor wall in- 
dicated that burning did occur for combustor inlet con- 
ditions of P(static) approximately equal to 19kPa, 
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T(static) approximately equal to 1080 K, and U ap- 
proximately equal to 3630 m/s with a fuel equivalence 
ratio approximately equal to 0.9. These inlet conditions 
were obtained by operating the tunnel with stagnation 
enthalpy approximately equal to 8.1 MJ/kg, stagnation 
pressure approximately equal to 52 MPa, and a con- 

toured nozzle with a nominal exit Mach number of 5.5. 


145,686 
TIB/A91-00742/GAR PC E19 
TECFLAM - Arbeitsgemeinschaft Technische Flam- 
men der Universitaeten Heidelberg, Karlsruhe, Stutt- 
gart und der DLR - Deutsche Forschungsanstalt fuer 
—_ und Raumfahrt e.V. booed F.R.). 

ja 


ithematische Modell oo agg on 9 en 
nik von Sy 
| modelling and laser 
ing tech 


. combustion processes. 


, 423p 
Contracts BMFT 03E6325A, BMFT 03E6325B 
In German. 


The working group TECFLAM works on the develop- 
ment of mathematical models for a large number of 
different technical combustion processes. The models 
are expected to help reducing the number and expend- 
iture of experiments during the development and 
design of new plants and methods and provide a safe 
basis for prognosticating the properties with respect to 
efficiency and emission of pollutants - in other words 
they are expected to substitute empirical processes 
necessary today by an optimation based on physical 
and chemical knowledge. The report concentrates on 
three main fields: |. Modelling of stationary turbulent 
flames; II. modelling of instationary flames; Ill. experi- 
mental methods and their application. (orig./HW). 
(Copyright (c) 1991 by FIZ. Citation no. 91:000742.) 
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N91-21181/3/GAR PC A09/MF A01 

Deutsche Forschungs- und Versuchsanstalt fuer Luft- 

rt Raumfahrt e.V., Lampoldshausen (Germany, 
-R.). 

Evaluation of Tran tion Systems for Ad- 

vanced Spaceflight M ns. 

Ph.D. Thesis. 

J. P. Schleinitz. Jul 90, 187p DLR-FB-90-39 

In German; English Summary. Report Will Also Be An- 

nounced as Translation (Esa-TT-1256). 


In order to perform a system analysis employing three 
completely different mission possibilities, propulsion 
system mass and cost models are determined. Elec- 
trostatic, nuclear thermal, solarthermal or laser ther- 
mal propulsion, as well as solar sails and aerobraking 
were considered. Advantages such as the drop of 
transport costs in near-Earth and cis-lunar orbits are 

‘ed with the implementation of solar thermal pro- 
pulsion. Electric propulsion systems will have advan- 
tages in the transfer of large payloads, particularly in 
interplanetary operations. Laser thermal propulsion 
must be used only when the existing laser stations are 
used for additional applications. 
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AD-A233 694/9/GAR PC A03/MF A01 
Rensselaer Polytechnic Inst., Troy, NY. Dept. of Me- 
chanical Engineering, Aeronautical Engineering and 
Mechanics. 

improved ~—— and Performance of Squeeze 
Film Damper Bearings. 

Final rept. 20 Sep 87-31 Dec 90 

J. A. Tichy. 12 Feb 91, 16p ARO-24839.7-EG, 
Contract DAAL03-87-K-0113 


The squeeze film damper is a bearing used in — 
speed turbomachinery to reduce rotor dynamics pr 

lem. A pure squeezing action in a thin film of lubricating 
fluid provides the desired damping. Due to the un- 
steady nature of the problem, a key assumption inher- 
ent in Reynolds’ theory is not force, that of neglecting 


145,691 


Jet & Gas Turbine Engines 


i 
zace 


Sep 86. 
, and L. M. Keer. 11 Oct 88, 179p 
AFWAL- R-88-2003, 
Contract F33615-84-K-2408 


The contract problem of a frictionless rigid i 
acting on a beam of two orthotropic layers is 
The two layers are assumed bonded 
quiring the continuity of stress and 
pape yee The support 


numerically using the auxiliary function solutions. 


145,690 

AD-A233 752/5/GAR PC A06/MF A01 
Mechanical Technology, Inc., ——- NY. 

H Applied to the T700 Engine. 


ligh-Speed 
Contractor final rept. 
J. Walton, C. Lee, and M. Martin. Mar 89, 110p 


This report presents results of T700 power turbine 
high-speed flexible rotor balancing evaluations and 
engine test cell diagnostic —— for the T53, T55, 
and T700 engines. The high-speed ag cee bene jua- 
tion was accomplished in two phases. The first phase 
used assembled T700 power turbine modules, while 
the final phase used a 


planes yet still incorporated i 

speed flexible rotor balancing, while second phase 

testing evaluated the most likely to be used 
in an overhaul environment. To make the second 
phase as meaningful as possible, mounting hardware 
that simulated engine support structures and that 
would fit in an existi facility at 


balancing of T700 power turbine rotors is feasible. 
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AD-A234 251/7/GAR PC A05/MF A01 

Battelle Columbus Labs., OH. 

een Emissions Characterization: F101 and 
11 


ngines. 
ow rept. Jun 87-Mar 89. 

W. Spicer, M. W. Holdren, D. L. Smith, S. E 
Miler, and R. N. Smith. Mar 90, 79p AFESG/ESL- 
TR-89-13, 

Contract F08635-85-C-0122 


Assessment of the ode psy og ae Pg — 
operations is r rf Force regu 

program was u ‘en to quantify gaseous and par- 
ticulate emissions associa' associated wih two Air Fore tu 
bine engines (F101 and F110). The emissions t 

were carried out using a test cell at Tinker AFB, Onis. 
homa City, OK. All tests employed JP-4 as the fuel, 
and fuel samples were characterized by standard tests 
and analyzed for composition. Emissions were meas- 
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ured at five power settings for each engine. Detailed 
organic composition, CO, CO2, NO, NOx, smoke emis- 
sions, particle concentration, and particle size distribu- 
tion were measured. A multiport sampling rake was 
used to sample the exhaust, and heated Teflon tubing 
was used to transfer exhaust to the monitoring instru- 
mentation. Measured and calculated fuel/air ratios 
were compared to assure representative sampling of 
the exhaust. 


145,692 
N91-21064/1/GAR 

(Order as N91-21062/5/GAR, PC ar 4 

04) 

Massachusetts Inst. of Tech., Cambridge. 
Generation and Use of Unstructured Grids for Tur- 
bomachinery Calculations. 
D. R. Lindquist, and M. B. Giles. Jan 91, 18p 
In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 11-27. 
Original Contains Color Illustrations. 


A wavefront mesh generator for two dimensional trian- 
gular meshes as well as a brief description of the solu- 
tion method used with these meshes are presented. 
The interest is in creating meshes for solving the equa- 
tions of fluid mechanics in complex turbomachinery 
problems, although the mesh generator and flow 
solver may be used for a larger variety of applications. 
The focus is on the flexibility and power of the mesh 
generation method for triangulating extremely complex 
geometries and in changing the geometry to create a 
new mesh. Two turbomachinery applications are pre- 
sented which take advantage of this method: the anal- 
ysis of pylon/strut and pylon/OGV interaction in the 
bypass of a turbofan. 


145,693 
N91-21066/6/GAR 

(Order as N91-21062/5/GAR, PC en 
Massachusetts inst. of Tech., Cambridge. 
Computational Study of Three Dimensional Vis- 
cous Fiow Through a Turbine Cascade Using a 
Mu in Spectral Technique. 
E. W. Renaud, and C. S. Tan. Jan 91, 13p 
Contracts NAG3-660, AF-AFOSR-0288-85 
In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 41-53. 


The three dimensional viscous flow through a planar 
turbine cascade is numerically simulated by direct so- 
lution of the incompressible Navier-Stokes equations. 
Flow dependence in the spanwise direction is repre- 
sented by direct expansion in Chebyshev polynomials, 
while the discretization on planes parallel to the end- 
walls is accomplished using the spectral element 
method. Elemental mapping from the physical to the 
computational space uses an algebraic mapping tech- 
nique. A fractional time stepping method that consists 
of an explicit nonlinear convective step, an implicit 
pressure correction step, and an implicit viscous step 
is used to advance the Navier-Stokes equations for- 
ward in time. Results computed at moderate Reynolds 
numbers show a three dimensional endwall flow sepa- 
ration, a midspan separation of the blade suction sur- 
face boundary layer, and other three-dimensional fea- 
tures such as the presence of a saddle point flow in the 
endwall region. In addition, the computed skin friction 
lines are shown to be orthogonal to the surface vortici- 
ty lines, demonstrating the accuracy achievable in the 
present method. 


145,694 
N91-21068/2/GAR 

(Order as N91-21062/5/GAR, PC —— 

04) 

Cincinnati Univ., OH. 
Pressure Flux-Split Technique for Computation of 
Inlet Flow Behavior. 
H. S. Pordal, P. K. Khosla, and S. G. Rubin. Jan 91, 


13p 

Contracts NAG3-716, F49620-85-C-0027 

In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 105-117. 


A method for calculating the flow field in aircraft engine 
inlets is presented. The phenomena of inlet unstart 
and restart are investigated. Solutions of the reduced 
Navier-Stokes (RNS) equations are obtained with a 
time consistent direct sparse matrix solver that com- 
putes the transient flow field both internal and external 
to the inlet. Time varying shocks and time varying recir- 
culation regions can be efficiently analyzed. The code 
is quite general and is suitable for the computation of 
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flow for a wide variety of geometries and over a wide 
range of Mach and Reynolds numbers. 


145,695 


N91-21069/0/GAR 
(Order as N91-21062/5/GAR, PC ong 4 
A 


) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Simulation of Turbomachinery Flows. 
J. J. Adamezyk. Jan 91, 8p 
In Its Computational Fluid Dynamics Symposium on 
Aeropropulsion p 119-126. 


With the interest in jet propulsion at the end of World 
War Il, aerodynamicists were challenged to develop 
mathematical models which could be used to design 
turbomachinery components for jets. NASA Lewis en- 
gineers and scientists played a major role in meeting 
this challenge. Some of their accomplishments are 
highlighted as well as those of others. Several prob- 
lems are addressed which must be solved if jet propul- 
sion technology is to advance. 
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N91-21070/8/GAR 
(Order as N91-21062/5/GAR, PC A99/MF 


A04) 
Rockwell International, Canoga Park, CA. Rocketdyne 
Di 


iV. 
Numerical Solutions of 2-D Multi-Stage Rotor/ 
Stator Unsteady Flow Interactions. 

R. Yang, and S. Lin. Jan 91, 16p 

Contract NAS8-40000 

In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 127-142. 
Original Contains Color illustrations. 


The Rai method of single-stage rotor/stator flow inter- 
action is extended to handle multistage configurations. 
In this study, a two-dimensional Navier-Stokes multi- 
zone approach was used to investigate unsteady flow 
interactions within two multistage axial turbines. The 
governing equations are solved by an iterative, fac- 
tored, implicit finite-difference, upwind algorithm. Nu- 
merical accuracy is checked by investigating the effect 
of time step size, the effect of subiteration in the 
Newton-Raphson technique, and the effect of full vis- 
cous versus thin-layer approximation. Computer re- 
sults compared well with experimental data. Unsteady 
flow interactions, wake cutting, and the associated 
evolution of vortical entities are discussed. 
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N91-21071/6/GAR 
(Order as N91-21062/5/GAR, PC A99/MF 
A04 


) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Transonic Cascade Flow Calculations Using Non- 
Periodic C-Type Grids. 
A. Arnone, M. Liou, and L. A. Povinelli. Jan 91, 20p 
NASA ORDER C-99066-G 
In Its Computational Fluid Dynamics Symposium on 
Aeropropulsion p 143-162. 


A new kind of C-type grid is proposed for turbomachin- 
ery flow calculations. This grid is nonperiodic on the 
wake and results in minimum skewness for cascades 
with high turning and a camber. Euler and Reyn- 
olds averaged Navier-Stokes equations are discretized 
on this type of grid using a finite volume approach. The 
Baldwin-Lomax eddy-viscosity model is used for turbu- 
lence closure. Jameson’s explicit Runge-Kutta 
scheme is adopted for the integration in time, and 
computational efficiency is achieved through acceler- 
ating strategies such as multigriding and residual 
smoothing. A detailed numerical study was performed 
for a turbine rotor and for a vane. A ~ dependence 
analysis is presented and the effect of artificial dissipa- 
tion is also investigated. Comparison of calculations 
with experiments clearly demonstrates the advantage 
of the proposed grid. 


145,698 
N91-21072/4/GAR 
(Order as N91-21062/5/GAR, PC - Ml 


) 
Pennsylvania State Univ., University Park. Dept. of 
Aerospace Engineering. 


Computation of Supersonic and Low Subsonic 

Cascade Flows Using an Explicit Navier-Stokes 

—— and the kappa-Epsilon Turbulence 
le 


R. F. Kunz, and B. Lakshminarayana. Jan 91, 39p 
Contract DAAL03-86-G-0044 

In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 163-201. 


A fully explicit two-dimensional flow solver, based on a 
four-stage Runge-Kutta scheme, was developed and 
utilized to predict two-dimensional viscous flow 
through turbomachinery cascades for which experi- 
mental data is available. The formulation is applied to 
the density averaged Navier-Stokes equations. Sever- 
al features of the technique improve the ability of the 
code to predict high Reynolds number flows on highly 
stretched grids. These include a low Reynolds number 
compressible form of the k-epsilon turbulence model, 
anisotropic scaling of artificial dissipation terms and lo- 
Cally varying timestep evaluation based on hyperbolic 
and parabolic stability considerations. Comparisons 
between computation and experiment are presented 
for both a supersonic and a low-subsonic compressor 
cascade. These resuits indicate that the code is capa- 
ble of predicting steady two-dimensional viscous cas- 
cade flows over a wide range of Mach numbers in rea- 
sonable computational times. 


145,699 
N91-21078/1/GAR 
(Order as N91-21062/5/GAR, PC —— 
04 


Pennsylvania State Univ., University Park. Dept. of 
Aerospace Engineering. 

Pressure Based Method for the Solution of Vis- 
cous Incompressible Turbomachinery Flows. 

G. V. Hobson, and B. Lakshminarayana. Jan 91, 29p 
Grant NSG-3266, Contract NAC-817 

In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 281-309. 


A new technique was developed for the solution of the 
incompressible Navier-Stokes equations. The numeri- 
cal technique, derived from a pressure substitution 
method (PSM), overcomes many of the deficiencies of 
the pressure correction method. This technique allows 
for the direct solution of the actual pressure in the form 
of a Poisson equation which is derived from the pres- 
sure weighted substitution of the full momentum equa- 
tions into the continuity equation. Two dimensional in- 
ternal flows are computed with this method. The pre- 
diction of cascade performance is presented. The ex- 
tention of the pressure correction method for the solu- 
tion of three dimensional flows is also presented. 


145,700 
N91-21091/4/GAR 
(Order as N91-21062/5/GAR, PC — 
0 


4) 
lilinois Univ. at Urbana-Champaign. 
Grid Generation Strategies for Turbomachinery 
Configurations. 
K. D. Lee, and T. L. Henderson. Jan 91, 12p 
In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 547-558. 


Turbomachinery flow fields involve unique grid genera- 
tion issues due to their geometrical and physical char- 
acteristics. Several strategic approaches are dis- 
cussed to generate quality grids. The grid quality is fur- 
ther enhanced through blending and adapting. Grid 
blending smooths the grids locally through averaging 
and diffusion operators. Grid adaptation redistributes 
the grid points based on a grid quality assessment. 
These methods are demonstrated with several exam- 
ples. 


145,701 
N91-21092/2/GAR 
(Order as N91-21062/5/GAR, PC A99/MF 
A04 


) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
3D Computation of Single-Expansion-Ramp and 
Scramjet Nozzles. 
H. T. Lai. Jan 91, 24; 
In Its Computational Fluid Dynamics Symposium on 
Aeropropulsion p 559-582. 


A description of the computations for three-dimension- 
al nonaxisymmetric nozzles and an analysis of the 
flowfields are presented. Two different types of noz- 
zles are investigated for compressible flows at high 





Reynolds numbers. These are the single-expansion- 
ramp and scramjet nozzles. The computation for the 
single-expansion-ramp nozzle focuses on the condi- 
tion of low pressure ratio, which requires the simulation 
for turbulent flow that is not needed at high pressure 
ratios. The flowfield contains the external quiescent 
air, and the internal regions of subsonic and low super- 

sonic flows. The second type is the scramjet nozzle, 
which typically has a very large area ratio and is de- 
signed to operate at nigh speeds and pressure ratios. 
The freestream external flow has a Mach number of 6, 
and the internal flow leaving the combustion chamber 
is at a Mach number of 1.62. The flowfield is mostly 
supersonic except in the ‘Viscous region near walls. 
The computed results from both cases are compared 
= experimental data for the surface pressure distri- 

ions. 


145,702 
N91-21096/3/GAR 
(Order as N91-21062/5/GAR, PC A99/MF 
‘A04) 


Rome Univ. (Italy). Dipt. di Meccanica e Aeronautica. 
es Modelling of Dump Combustors 


D. Lentini, and W. P. Jones. Jan 91, 12p 
In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 623-634. 


A computational model aimed at predicting the flow- 
field of dump combustors is presented. The turbulent 
combustion model is based on the conserved scalar 
app proach and on a convenient specification of its prob- 

ility density function, which reduces the computation 
of the mean density to a closed form. Turbulence is 
modeled by means of the k-epsilon model. The aver- 
aged conservation equations are solved by a tech- 
nique based on a staggered grid and on the SIMPLE 
solver. The computational model is applied to a simple 
dump combustor to assess the computer time require- 
ments and accuracy. The turbulent combustion model 
is shown to reduce the computer time by an order of 
magnitude when compared to evaluating the mean 
density by numerical quadrature. 


145,703 
N91-21098/9/GAR 
(Order as N91-21062/5/GAR, PC — 
04 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 


Highly Efficient Engineering Tool for Three-Dimen- 
sional Scramjet Flowfield and Heat Transfer Com- 


tions. 
. S. Kamath, R. W. Hawkins, N. R. Baker, and C. R. 
Mcclinton. Jan 91, 13p 
In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 669-681. 


The SIMPLE-based parabolic flow code, SHIP3D, was 
under development for use as a parametric design and 
analysis tool for scramjets. Some capabilities and ap- 
plications of the code are demonstrated, and a report 
on its current status is given. The bog is on the com- 
bustor for which the was mostly used. Recently, it 
was also applied to nozzle flows. le validation re- 
sults are presented for combustor unit problems in- 
volving film cooling, transverse fuel injection, and 
nozzle test. A parametric study of a film cooled or tran- 
spiration cooled Mach 16 combustor is also conducted 
to illustrate the application of the code to a design 
problem. 


145,704 

N91-21138/3/GAR PC A07/MF A01 
Sverdrup Technology, Inc., Brook Park, OH. 

Modal Aeroelastic Analysis Scheme for Turboma- 
chinery Blading. 

M.S. Thesis (Final). 

T. E. Smith. Mar 91, 132p NAS 1.26:187089, E-6081, 
NASA-CR-187089 

Contract NAS3-25266 


ey aeroelastic analysis is developed which has gener- 

plication to all types of axial-flow turbomachinery 
bla les. The approach is based on linear modal analy- 
sis, where the blade’s dynamic response is represent- 
ed as a linear combination of contributions from each 
of its in-vacuum free vibrational modes. A compressi- 
ble linearized unsteady potential theory is used to 
model the flow over the oscillating blades. The two- 
dimensional unsteady flow is evaluated along several 
stacked axisymmetric strips —_= the span of the air- 
foil. The unsteady pressures at the blade surface are 
integrated to result in the generalized force acting on 
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the blade due to simple harmonic motions. The un- 
steady aerodynamic forces are coupled to the blade 
normal modes in the frequency domain using modal 
analysis. An iterative ew problem is solved to 
determine the stability of the blade when the unsteady 
aerodynamic forces are included in the analysis. 
approach is demonstrated by applying it to a high- 
energy subsonic turbine blade from a rocket engine 
turbopump power turbine. The results indicate that this 
eae could undergo flutter in an edgewise mode of 
vibration. 


145,705 
N91-21381/9/GAR 
(Order as N91-21379/3/GAR, PC A06/MF 


A01) 
— Heavy Industries Co. Ltd., Tokyo 


Present and ae of CFD on the AERO-Engine 
Development in IH 
he 90, "0p 

In Japanese; English a In National Aerospace 
Lab., Proceedings of the 8TH Nal Symposium on Air- 
craft Computational Aerodynamics: Prospects of Com- 
putational Fluid Dynamics and Super Computers in 
Aerospace Science and Tectlooy p 27-46. 


Advances in aircraft engine performance and econo- 
my are achieved by a valon of many individual ad- 
vances in technology. Especially striking advances in 
the evolution of aerodynamic technology have ap- 
peared in the development and utilization of computa- 
tional fluid dynamics (CFD). CFD already may have at- 
tained the level and continues to demonstrate extraor- 
dinarily valuable possibilities, in which it is an essential 
complement to testing and experimentation. A brief 
review is presented of the current status and the future 
of CFD on aircraft engine development in IHI. 


145,706 
N91-21382/7/GAR 
(Order as N91-21379/3/GAR, PC A06/MF 
A01 


) 
Kawasaki Heavy Industries Ltd., Gifu (Japan). Aircraft 
Research Lab. 
CFD Research and Systems in Kawasaki Heavy In- 
dustries and Its Future Prospects. 
K. Hiraoka. Sep 90, ° 
In Japanese; English Summary. In National Aerospace 
Lab., Proceedings of the 8TH Nal Symposium on Air- 
craft Computational Aerodynamics: Prospects of Com- 
putational Fluid Dynamics and Super Computers in 
Aerospace Science and Technology p 47-55. 


KHI Computational Fluid Dynamics (CFD) system is 
composed of VP100 computer and 2-D and 3-D Euler 
and/or Navier-Stokes (NS) analysis softwares. For 
KHI, this system has become a very powerful aerody- 
namic tool together with the Kawasaki 1 m Transonic 
Wind Tunnel. The 2-D Euler/NS software, developed 
in-house, is fully automated, requires no special skill, 
and was successfully applied to the design of YXX high 
lift devices and SST supersonic inlet, etc. The 3-D 
Euler/NS software, developed under joint research 
with NAL, has an interactively operated Multi-Block 

grid generator and can effectively generate grids 
around complex airplane sh . Due to the main 
memory size limitation, 3-D analysis of relatively simple 
shape, such as SST wing-body, was computed in- 
house on VP100, otherwise, such as detailed 3-D anal- 
yses of ASUKA and HOPE, were computed on NAL 
VP400, which is 10 times more powerful than VP100, 
under KHI- csr joint research. These analysis results 
have very good correlation with experimental results. 
However, the present CFD system is less productive 
than wind tunnel and has applicability limitations. 


145,707 
N91-21385/0/GAR 

(Order as N91-21379/3/GAR, PC wear 4 

1 

National Aerospace Lab., Troeed (Japan). 
CFD Development hte ig vale ind Prospects at NAL. 
N. Hirose, and K. | “90, 10p 
In Japanese; English Summary. In its Proceedings of 
the 8TH Nal Symposium By Aircraft Computational 
Aerodynamics: Pro Computational Fluid Dy- 
namics and Super neue in Aerospace Science 
and Technology p 83-92. 


A brief review of CFD development efforts in the past 
and present are described and various issues which 
are important in further development of CFD are given. 

They are development of super powered parallel proc- 
essor for CFD, more accurate models for turbulence in 


145,710 


Nuclear Propulsion 


compressible flows and chemical reactions in combus- 
tion burners and flow 

flows, grid generation techniques, 

dation. Code validation efforts in Anglo-European 
countries are referred. 


145,708 
TIB/B91-00732/GAR PC E17 
Technische Univ. Muenchen (Germany, F.R.). Fakul- 
taet fuer worm ogy maeeee 
bei 

determination of characteristics and sys- 
— Orne) for helicopter gas turbines). 
M. Menrath. 15 Jun 89, 202p 
In German. 


This dissertation makes a contribution to experimental 

system analysis of shaft power gas turbine, dealing in 
detail with the measuri lem and its effects on the 
characteristics i computer-controlled shaft 
power gas turbine test bed with dynamic load system 
was established for the extensive experimental stud- 
ies. The test engine used was ALLISON 250-C20B 
shaft power gas turbine, two ee 
stalled in the MBB ~ dag ba berate po rn 
po a ber oe ae Rr ed off-line 
after completion tests. ( wig /A (Copyright 
(c) 1991 by FIZ. Citation no. 91: aa 


145,709 

TIB/B91-00735/GAR PC E14 

Technische Hochschule Aachen (Germany, F.R.). Fa- 
jaschinenwesen. 





ng). 
J.M. ‘Henne. 12 May 89, 185p 
In German. 


This paper reports on the steady and unsteady tran- 
sonic flow on an individual profile and in a two-dimen- 
sional turbine cascade. The emphasis is on the behav- 
iour of the boundary layers and their interaction with 
shock waves with regard to aerodynamic excitation of 
vibration on the blades. A non-convex double-arc pro- 
file with a relative thickness of 12% was selected as 
the individual profile. As a fundamental feature of the 
steady flow, a global separation of the suction-side 
profile boundary layer at subsonic cascade flows up to 
M sub 2 =0.97 was determined by Schlieren opts. 
The unsteady measurements revealed a predominant 
ly stable shock wave-boundary layer con uration; 
- at a subsonic cascade flow in the range 
M sub 2 =0.85 and M sub 2 =1.0 were minor fluctua- 
tions of the compression shock noted. The pressure 
fluctuations are generated in the wind tunnel 2 a ro- 
— displacement body in the outward flow. The 
wave-boundary layer configurations with in- 
duced vibration correspond to those with a quasi-study 
change in the condition variables. There is thus a 
simple method of estimating the dynamic load of the 
rotor blades during configuration calculations for 
rotors, as long as the amplitude of the e led pres- 
sure fluctuations is known. (orig. a) ( ight (c) 
1991 by FIZ. Citation no. 91:000735. 
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AD-A234 253/3/GAR PC A06/MF A01 
S ne National Lab.., IL. 

; A PostScript-Like Language for System Sim- 


aaien 
Final rept. Mar-Oct 90 
H. K. Geyer. Jan 91, 108p AL-TR-90-085, 


GPS is a post script fe registered trademark of Adobe 
Systems, Inc.) like | which can be used to 
interact with the models and mathematical utility class- 
es used with the SALT — Analysis Language 
Translator) code. This permits writing drivers that are 
interpreted rather than compiled, as with the current 
version of SALT, thus saving the resulting compile and 
load times on the computer. Another advantage the 
GPS affords oar the SALT code is its ability to inter- 
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poe} the execution of a system problem and then query 
and change ~w variables. In order to use GPS with 
a set of s, are several requirements to 
which the models must conform. However these re- 
quirements are not complex, and in general, simply 
amount to adding a mechanism to locate model varia- 
bles and functions via their names. GPS was devel- 
as an alternative to directly wating drivers for the 
SALT code (C+ +version) and is itself one of several 
alternative ways of a direct methods of doing 
system studies (as oppo to indirect methods in 
which the specially developed driver for the system 
must first be compiled). For example, a general pur- 
pose driver could be written and linked to the SALT 
models which would provide a number of different 
system ‘configurations, possible system constraints 
parametric studies, etc. 


Reciprocation & Rotating Combustion 
Engines 


145,711 

DE91006740/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Preparation of biliquid foam compositions. Final 


D. C. Osucha, and J. Scheuren. 12 
ip DOE/CE/ 15308-T1 
Contract FG01-87CE15308 
Sponsored by Department of Energy, Washington, DC. 


Technology developed by the late Dr. Felix Sebba of 
the VPI Chemical Engineering Department by which an 
oil phase can be broken up into small droplets and en- 
capsulated in a continuous water phase led to re- 
search on the possible merits of a fuel prepared by this 
procedure. The resulting mixture is called a polyaph- 
ron. Part 1 of this report describes the testing of po- 
lyaphronated — in an automobile engine. Nitro- 

n oxides (NO(sub x)) emissions, total hydrocarbon 

HC) emissions, and exhaust temperature were deter- 
mined for various load and RPM combinations. Difficul- 
ties with viscosity and separation of the water phase 
have prevented complete testing at road load condi- 
tions. Rather than continue with engine testing, some 
bench tests of polyaphrons were performed to see the 
effect of various filtering processes on fuel stability as 
well as measuring viscosity and density. These results 
are reported in Part 2 of this paper. 6 figs., 4 tabs. 


145,712 
N91-21487/4/GAR PC A03/MF A01 
yg ae Univ. (England). 

One Way to Reduce rmal Effects in a Piezo- 
electric re Transducer _ in the Com- 
bustion Chamber of a C.!. Eng 

L. Sun, and D. Anderton. Sep 8 oo 0 43p ISVR-TR-189, 
ETN-91-98997 


The development of a special heat shield is described. 
The shield is set in front of a pressure transducer in 
order to reduce thermal effects on the transducer and 
prevent it from being exposed to the high temperature 
flame in a diesel engine cylinder. Comparison tests 
with and without the shield carried out on a turbo- 
charged diesel engine are described. The results show 
that the shield can give some thermal protection to the 
transducer, whilst allowing accurate frequency analy- 
sis of the pressure signal up to 5 kHz. Thus both per- 
formance and combustion noise measurements can 
be made simultaneously. 


148,713 

PATENT-4 741 154 Not available NTIS 
Department of the Navy, Washington, DC. 

Rotary Detonation Engine. 

Patent. 

S. Eidelman. Filed 26 Mar 82, patented 3 May 88, 8p 
ene 827/0, PAT-APPL-6-362 377, XN- 


Supersedes PAT-APPL-6-362 377. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


In an ine of a type wherein the combustion of fuel is 
initiated by a detonation wave, a plurality of axisymme- 
trical rotor elements are fixed along length of a 
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drive shaft. The drive shaft has a central longitudinal 
chamber which is supplied with the fuel mixture. Each 
rotor element has an annular initiation chamber which 
communicates with the central chamber of the shaft 
and a system of ducts which extend outward from the 
initiation chamber to exhaust openings. The initiation 
chambers and the associated systems of ducts are se- 
lectively filled with the fuel mixture and detonation is 
selectively initiated in the initiation chambers. This det- 
onation produces detonation waves which propagate 
outward in the ducts resulting in the combustion prod- 
ucts being ejected from the ducts in the form of high 
speed jets to produce rotational moment on the rotor/ 
shaft unit. The speed of the exhaust jets may be modi- 
fied to tailor the jet speed to the speed of rotation by 
varying the divergence of nozzles at the ends of the 
ducts or by injecting a secondary fluid into the exhaust 
jet. 


145,714 

PB91-189498 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 

Ceramic Wear Maps. 

Final rept. 

S. M. Hsu, D. S. Lim, and R. G. Munro. 1988, 10p 
Pub. in Proceedings of the International Symposium on 
Ceramic Materials and Components for Engines (3rd), 
Las Vegas, NV., November 27-30, 1988, p1236-1245. 


Friction and wear characteristics of ceramics are cru- 
cial properties for their successful application to new 
engine designs. Tests for friction and wear perform- 
ance usually are based on empirical field trials. These 
tests are very expensive. Laboratory measurements of 
tribological properties would be much less expensive. 
However, laboratory tests are specific to a particular 
wear tester and the specific operating conditions. 
Translation of laboratory results to industrial applica- 
tion and design is often difficult and fraught with uncer- 
tainty. The paper describes a new systematic effort to 
measure and represent the wear characteristics of ce- 
ramics in a uniform and unified methodology. For any 
material, the ae leads to a set of wear maps 
which collectively provide a comprehensive represen- 
tation of the wear properties of the materials. The 
maps provide critical guidance to design engineers for 
materials selection. 


145,715 

PBS1-195941/GAR PC A03/MF A01 
Environmental Protection Agency, Ann Arbor, MI. Con- 
trol Technology and Applications Branch. 

Conversion of Methanol-Fueled 16-Vaive, lin- 
der Engine to Operation on Gaseous 2H2/CO Fuel. 
Interim Report 3. 

Technical rept. 

R. M. Schaefer, G. K. Piotrowski, and J. C. Martin. 
Apr 91, 27p EPA/AA/CTAB-91/01 

See also interim report 2, PB89-193353. 


The report is the third in a series of ay er reports to 
date on a project to convert a Nissan CA18ED engine 
previously modified for operation on M100 neat metha- 
nol to operation on dissociated methanol gaseous fuel. 
The report describes the modifications made to the 
engine and summarizes the results of testing. 
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AD-A233 981/0/GAR PC A03/MF A01 
Aerospace Corp., El Segundo, CA. Lab. Operations. 
Pressure Distribution and Induced Force Field on a 
Conical Nozzle due to Impingement of a Normal 
Jet into the Supersonic Cross-Flow. 

F. Baban, E. M. Kaegi, M. A. Kwok, R. L. Vaewig, 
and R. G. Aurandt. 15 Feb 91, 31p TR-0090(5930- 
01)-2, SSD-TR-91-05, 

Contract F04701-88-C-0089 


An experimental investigation was undertaken to study 
the pressure distribution and induced side force on the 
wall of a conical nozzle due to intrusion of a jet into a 
supersonic cross flow. The experiment was carried out 
to simulate the side injection of fuel coolant from the 
regenerative cooling system into the supersonic ex- 
haust gas discharging through the nozzle of a rocket 
engine. The motivation was to shed light on an engine 
anomaly that occurred during the first Titan IV launch, 
and thereby to reject or to substantiate the hypothesis 


that two or three ruptured regenerative goeig Suen 
caused the near-normal injection of liquid fuel (Aero- 
zine-50) into the exhaust gas in the expansion nozzle 
section. This scenario was the prime reason for one of 
the engines to gimbal over to its extreme stop position. 
The flow of nitrogen (700 psi plenum pressure) through 
a 1/30th subscale converging-diverging nozzle simu- 
lated the main exhaust Injection of a liquid 
(Freon-11, water) or a gas (nitrogen) from an injection 
port drilled at the most probable wall location provided 
the penetrating side jet. Mass flow rate ratios (jet-to- 
main flow rates), as well as local Mach number, were 
matched as closely as possible with those reported 
from actual flight data. The mass flow ratio was varied 
to assess the sensitivity of the results to the relative 
momentum of the jet. Later, wires with different aspect 
ratios were situated in the supersonic stream replacing 
the impinging jet at the location of injection. This was 
done to compare the flow field around a solid bluff 
body with that around an impinging liquid jet. 


145,717 
AD-A234 288/9/GAR PC A04/MF A01 
Morehouse Coll., Atlanta, GA. 
Liquid Film Cooling in Rc Rocket Engines. 
9 rept. Jun 87 
W. M. Grisson. Mar 91, rap AEDC-TR-91-1, 
Contract F49620-85-C-0013 


A one-dimensional analytical model of liquid film cool- 
ing in rocket engine combustion chambers is devel- 
oped and compared with existing data. The vapor gen- 
erated at the liquid interface greatly decreases the 
convective heat flux and is treated as a ‘transition’ 
process. The radiant heat is absorbed at the walls and 
transmitted to the liquid film by boiling, which can lead 
to burnout of the film. Downstream of the liquid film, 
the vapor provides continued thermal protection to the 
wall and is treated as a gaseous film cooling process. 
A standard correlation is expressed in differential form 
to allow for the nonuniform free-stream flow in the 
nozzle. Liquid film lengths are well predicted by the 
model. Downstream of the dry-out point, wall tempera- 
tures are well predicted up to the start of convergence. 
Downstream of the converging turn, a correction term, 
correlated by a centrifugal parameter, is required to ac- 
count for increased mixing at the converging turn. 
Downstream of the throat, wall temperatures decrease 
very quickly because of acceleration of the boundary- 
layer gases, an effect not included in the model. 


145,718 
N91-21097/1/GAR 
(Order as N91-21062/5/GAR, PC — 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Numerical Simulation of Transverse Fuei — 
M. Mao, D. W. Riggins, and C. R. Mcclinton. Jan 91 


33p 
In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 635-667. 


A review of recent work at NASA Langley Research 
Center to compare the predictions of transverse fuel 
injector flow fields and mixing performance with exper- 
imental results is presented. Various cold (non-reac- 
tive) mixing studies were selected for code calibration 
which include the effects of boundary layer thickness 
and injection angle for sonic hydrogen injection into 
supersonic air. Angled injection of helium is also in- 
cluded. This study was performed using both the 
three-dimensional elliptic and the parabolized Navier- 
Stokes (PNS) versions of SPARK. Axial solution 
planes were passed from PNS to elliptic and elliptic to 
PNS in order to efficiently generate solutions. The PNS 
version is used both upstream and far downstream of 
the injector where the flow can be considered parabo- 
lic in nature. The comparisons are used to identify ex- 
perimental deficiencies and computational procedures 
to improve agreement. 


145,719 

N91-21230/8/GAR PC A10/MF A02 
Thiokol Chemical Corp., eee Ce City, UT. 

Flight Set 360L007 (Sts-33) Insulation Component. 
Volume 3: Final Release. 

Final Report. 

S. Hicken. Aug 90, 204p NAS 1.26:184091, TWR- 
17546-V-3, NASA-CR-184091 

Contract NAS8-30490 


Volume 3 of this postfire report deals with the insula- 
tion component of the RSRM. The report is released 





twice for each flight set. The interim release contract 
date is on or before 60 days after the last field joint or 
nozzle to case joint is disassembled at KSC and con- 
tain the results of the KSC visual evaluation. The data 
contained in Volume 3 interim release supersedes the 
insulation data presented in the KSC 10 day report. 
The final release contract data is on or before 60 days 
after the last factory joint is disassembled at the Clear- 
field H-7 facility and contains the results of all visual 
evaluations and a thermal safety factor analysis. The 
data contained in the Volume 3 final release super- 
sedes the interim release and the insulation data pre- 
sented in the Clearfield 10 day report. 


145,720 
N91-21231/6/GAR PC A08/MF A01 
Thiokol Chemical Corp., Brigham City, UT. 

ht Motor Set 360T010 (Sts-31R). Volume 1: 
System Overview. 
Final Report. 
D. Garecht. Oct 90, 163p NAS 1.26:184104, TWR- 
17549-V-1, NASA-CR-184104 
Contract NAS8-30490 
Original Contains Color Illustrations. 


Flight motor set 360T010 was launched at approxi- 
mately 7:34 a.m. CST (090:114:12:33:50.990 GMT) on 
24 Apr. 1990 after one launch attempt (attempt on 10 
Apr. 1990 was scrubbed following an indication of er- 
ratic operation of the Orbiter No. 1 Auciliary Power Unit 
No. 1). There were no problems with the solid rocket 
motor launches, overall motor performance was excel- 
lent. There were no debris concerns from either motor. 
Nearly all ballistic contract end item ification pa- 
rameters were verified with the exception of ignition 
interval, pressure rise rate, and ignition time thrust im- 
balance. These could not be verified due to elimination 
of developmental flight instrumentation on 360L004 
(STS-30R) and subsequent, but low sample rate data 
that were available showed nominal propulsion per- 
formance. All ballistic and mass property parameters 
that could be assessed closely matched the predicted 
values and were well within the required contract end 
item specification levels. All field joint heaters and ig- 
niter joint heaters performed without anomalies. Evai- 
uation of the ground environment instrumentation 
measurements Le. verified thermal model analysis 
data and showed agreement with predicted environ- 
mental effects. No launch commit criteria violations 
occurred. Postflight inspection again verified nominal 
performance of the insulation, phenolics, metal parts, 
and seals. Postflight evaluation indicated both nozzles 
performed as expected during flight. All combustion 
gas was contained by insulation in the field and case- 
to-nozzie joints. 


145,721 

N91-21232/4/GAR PC A10/MF A02 

. and Whitney Aircraft Group, West Palm Beach, 
L 


Large Liquid Rocket Engine Transient Perform- 
ance Simulation System. 

Final Report. 

J. R. Mason, and R. D. Southwick. 1991, 208p NAS 
1.26:184099, NASA-CR-184099 

Contract NAS8-36994 


A simulation system, ROCETS, was designed and de- 
veloped to allow cost-effective computer predictions 
of liquid rocket engine transient performance. The 
system allows a user to generate a simulation of any 
rocket engine configuration using component modules 
stored in a library through high-level input commands. 
The system library currently contains 24 component 
modules, 57 sub-modules and maps, and 33 system 
routines and utilities. FORTRAN models from other 
sources can be operated in the system upon inclusion 
of interface information on comment cards. Operation 
of the simulation is simplified for the user by run, exe- 
cution, and output processors. The simulation system 
makes available steady-state trim balance, transient 
operation, and linear partial generation. The system 
utilizes a modern equation solver for efficient operation 
of the simulations. Transient integration methods in- 
clude integral and differential forms for the trapezoidal, 
first order Gear, and second order Gear corrector 

uations. A detailed technology test bed engine 
(rTBE) model was generated to be used as the ac- 
ceptance test of the simulation system. The general 
level of model detail was that reflected in the Space 
Shuttle Main Engine DTM. The model successfully ob- 
tained steady-state balance in main stage operation 
and simulated throttle transients, including engine 
starts and shutdown. A NASA FORTRAN control 
model was obtained, ROCETS interface installed in 
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comment cards, and operated with the TTBE model in 
closed-loop transient mode. 


145,722 


N91-21233/2/GAR PC A05/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Cooling of Insitu Propellant Rocket Engines for 
Mars Mission. 


M.S. Thesis - Cleveland State Univ. 
E. S. Armstrong. Jan 91, 98p NAS 1.15:103729, E- 
5963, NASA-TM-103729 


One propulsion option of a Mars ascent/descent vehi- 
cle is multiple high-pressure, pump-fed rocket engines 
using in-situ propellants, which have been derived 
from substances available on the Martian surface. The 
chosen in-situ propellant combination for this analysis 
is carbon monoxide as the fuel and oxygen as the oxi- 
dizer. Both could be extracted from carbon dioxide, 
which makes up 96 percent of the Martian atmos- 
phere. A pump-fed rocket engine allows for higher 
chamber pressure than a pressure-fed engine, which 
in turn results in higher thrust and in higher heat flux in 
the combustion chamber. The heat flowing through the 
wall cannot be sufficiently dissipated by radiation cool- 
ing and, therefore, a regenerative coolant may be nec- 
essary to avoid melting the rocket engine. The two 
possible fluids for this coolant scheme, carbon monox- 
ide and oxygen, are compared analytically. To deter- 
mine their heat transfer capability, they are evaluated 
based upon their heat transfer and fluid flow character- 
istics. 
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N91-21234/0/GAR PC A04/MF A01 
gg and Whitney Aircraft Group, West Palm Beach, 


Advanced Expander Test Bed Program. 

Final Annual Technical Progress Report, 27 Apr. - 31 
Dec. 1990. 

A. |. Masters, and J. C. Mitchell. Apr 91, 64p NAS 
1.26:187082, FR-21319-1, NASA-CR-187082 
Contract NAS3-25960 


The Advanced Expander Test Bed (AETB) is a key ele- 
ment in NASA’s Chemical Transfer Propulsion Pro- 
gram for development and demonstration of expander 
cycle oxygen/hydrogen engine technology component 
technology for the next space engine. The AETB will 
be used to validate the high-pressure expander cycle 
concept, investigate system interactions, and conduct 
investigations of advanced missions focused compo- 
nents and new health monitoring techniques. The split- 
expander cycle AETB will operate at combustion 
chamber pressures up to 1200 psia with propellant 
flow rates equivalent to 20,000 Ibf vacuum thrust. 


145,724 


N91-21235/7/GAR PC A17/MF A03 
Rockwell International, Canoga Park, CA. Rocketdyne 


Div. 

Heavy Hydrocarbon Main Injector Technology 
Program. 

Final Report, Apr. 1987 - Jan. 1991. 

H. A. Arbit, L. M. Tuegel, and F. E. Dodd. Apr 91, 
387p NAS 1.26:188082, RI/RD-91-118, NASA-CR- 
188082 


Contract NAS8-36369 
Original Contains Color Illustrations. 


The Heavy Hydrocarbon Main Injector Program was an 
analytical, design, and test program to demonstrate an 
injection concept applicable to an Isolated Combustion 
Compartment of a full-scale, high pressure, LOX/RP-1 
engine. Several injector patterns were tested in a 3.4- 
in. combustor. Based on these results, features of the 
most promising injector design were incorporated into 
a 5.7-in. injector which was then hot-fire tested. In turn, 
a preliminary design of a 5-compartment 2D combus- 
tor was based on this pattern. Also the additional subs- 
cale injector testing and analysis was performed with 
an emphasis on improving analytical techniques and 
acoustic cavity design methodology. Several of the ex- 
isting 3.5-in. diameter injectors were hot-fire tested 
with and without acoustic cavities for spontaneous and 
dynamic stability characteristics. 
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N91-21236/5/GAR 
Cincinnati Univ., OH. 


PC A04/MF A01 
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Space Vehicle Propulsion Systems: Environmental 
Space Hazards. 


Final Report. 

P. J. Disimile, and G. K. Bahr. Sep 90, 60p NAS 
1.26:188094, NASA-CR-188094 

Contract NAG3-948 


The hazards that exist in geolunar space which may 
degrade, disrupt, or terminate the performance of 
space-based LOX/LH2 rocket engines are evaluated. 
Accordingly, a summary of the open literature pertain- 
ing to the geolunar space hazards is provided. Ap- 
proximately 350 citations and about 200 documents 
and abstracts were reviewed; the documents selected 
give current and quantitative detail. The methodology 
was to categorize the various space hazards in relation 
to their importance in specified regions of geolunar 
space. Additionally, the effect of the various space 
hazards in relation to aft and their systems 
were investigated. It was found that further investiga- 
tion of the literature would be required to assess the 
effects of these hazards on propulsion systems per se; 
in particular, possible degrading effects on exterior 
nozzle structure, directional gimbals, and internal com- 
bustion chamber integrity and geometry. 


145,726 


N91-21239/9/GAR PC A07/MF A01 
Computational Mechanics Consultants, Austin, TX. 
Solid Rocket Booster internal Flow Analysis by 
Highly Accurate Adaptive Computational Methods. 
Final Report. 

C. Y. Huang, W. Tworzydlo, J. T. Oden, J. M. Bass, 
and C. Cullen. 15 Mar 91, 126p NAS 1.26:184141, 
TR-91-05, NASA-CR-184141 

Contract NAS8-37682 


The primary objective of this project was to develop an 
adaptive finite element flow solver for simulating inter- 
nal flows in the solid rocket booster. Described here is 
a unique flow simulator code for analyzing highly com- 
plex flow phenomena in the solid rocket booster. New 
methodologies and features incorporated into this 
analysis tool are described. 
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N91-21287/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Evaluation of GTAW-P Versus GTA Welding of 
Alloy 718. 

W. R. Gamwell, C. Kurgan, and T. W. Malone. Mar 
91, 21p NAS 1.15:103529, NASA-TM-103529 


Mechanical properties were evaluated to determine 
statistically whether the pulsed current gas tungsten 
arc welding (GTAW-P) process produces welds in alloy 
718 with room temperature structural performance 
equivalent to current Space Shuttle Main Engine 
(SSME) welds manufactured by the constant current 
GTAW-P process. Evaluations were conducted on two 
base metal lots, two filler metal lots, two heat input 
levels, and two welding processes. The material form 
was 0.125-inch (3.175-mm) alloy 718 sheet. Prior to 
welding, sheets were treated to either the ST or STA-1 
condition. After welding, panels were left as welded or 
heat treated to the STA-1 condition, and weld beads 
were left intact or machined flush. Statistical 

were performed on yield strength, ultimate tensile 
strength (UTS), and high cycle fatigue (HCF) proper- 
ties for all the post welded material conditions. Analy- 
ses of variance were performed on the data to deter- 
mine if there were any significant effects on UTS or 
HCF life due to variations in base metal, filler metal, 
heat input level, or welding process. Statistical analy- 
ses showed that the GTAW-P process does produce 
welds with room temperature structural performance 
equivalent to current SSME welds manufactured by 
the GTAW process, regardless of prior material condi- 
tion or post welding condition. 


145,728 


N91-21307/4/GAR PC A06/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
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eeeten bustion-Chamb 


Materials Compatii 4° 

Final Report, 31 Poet 89 - 31 Mar. 1991. 

G. D. Homer. ot. 116p NAS 1 .26:187104, KBQ- 
FR-2, NASA-CR-187104 

Contract NAS3-25070 


The results of dynamic tests using methane and 
NASA-Z copper test specimen under conditions that 
simulate those expected in the cooling channels of a 
regeneratively cooled LOX/hydrocarbon booster 
engine as chamber pressures up to 3000 psi 
are oe prepended ethane with less than 0.5 ppm sulfur 
contamination has little or no effect on cooling channel 
performance. At higher sulfur concentrations, severe 
corrosion of the NASA-Z copper alloy occurs and the 
cuprous sulfide Cu2S, thus formed impedes mass flow 
rate and heat transfer efficiency. Therefore, it is rec- 
ommended that the methane ification for this end 
use set the allowable sulfur content at 0.5 ppm (max). 
Bulk high purity liquid methane that meets this low 
sulfur requirement is currently available from only one 
producer. Pricing, availability, and quality assurance 
are discussed in detail. Additionally, it was found that 
dilute sodium cyanide solutions effectively refurbish 
sulfur corroded cooling channels in only 2 to 5 minutes 
by completely dissolving all the Cu2S. Sulfur cor- 
roded/sodium cyanide refurbished channels are highly 
lhened and the increased surface roughness leads 
to significant improvements in heat transfer efficiency 
with an attendant loss in mass flow rate. Both the 
sulfur corrosion and refurbishment effects are dis- 
cussed in detail. 


Liner 


145,729 
PATENT-4 711 086 Not available NTIS 


Department of the Navy, Washington, DC. 
= il First and Seco f 


nd Stage Internal Insula- 


Patent. 
D. L. Offe, and G. R. Martin. Filed 24 Oct 8 
patented 8 Dec 87, 5p AD-D014 826/2, PAT-APPL- 
6-921 571, XN- NAVEXOS 

Ss PAT-APPL-6-921 571. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This patent discloses a rocket motor insulator of varied 
thickness with an integrated flap to reduce propellant 
stresses. An object of this patent is to develop an im- 
proved manufacturing process for rocket motor insula- 
tion. A future object is to develop an insulation with 
improved thermal resistance and insulative qualities. 
These and other objects have been demonstrated 
where an ethylene propylene diene monomer based 
compou! rubber ‘material is manufactured into 
rocket motor insulation by a ‘lay up and grind method’. 


145,730 

PBS1-184358/GAR PC E99/MF E99 
Johns Hopkins Univ., Laurel, MD. Chemical Propulsion 
Information Agency. 

JANNAF Propulsion Meeting, 1990. Volume 1. Held 
in Anaheim, California on October 3-5, 1990. 

K. L. Brown, and D. S. Eggleston. Oct 90, 459p 
CPIA-550-VOL-1 

Contract N00014-91-C-0001 

See also Volume 2, PB91-184366. Sponsored by De- 
fense Technical Information Center, Alexandria, VA., 
and Office of Naval Research, Arlington, VA. 


The volume, the first of six volumes, is a collection of 
34 unclassified/unlimited distribution papers which 
were presented at the 1990 Joint Army-Navy-NASA- 
Air Force (JANNAF) Propulsion Meeting, held 3-5 Oc- 
tober 1990 at the Anaheim Marriott Hotel in Anaheim, 
California. Specific subjects discussed include insensi- 
tive munitions, composite rocket motor cases, instru- 
mentation, turboramjets, hypersonic airbreathing test 
facilities, airbreathing combined cycle engines, electric 
thrusters, and monopropeliant systems. 


145,731 
PBS1-184366/GAR PC E99/MF E99 
Johns Hopkins Univ., Laurel, MD. Chemical Propulsion 


Information Agency. 
JANNAF P: ision Meeting, 1990. ben 2. Held 
in Anaheim, California on October 3-5, 1990. 

K. L. Brown, and D. S. Eggleston. Oct 0, 461p 
CPIA-550-VOL-2 

Contract N00014-91-C-0001 

See also Volume 1, PB91-184358. Sponsored by De- 
fense Technical Information Center, Alexandria, VA., 
and Office of Naval Research, Arlington, VA. 
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The volume, the second of six volumes, is a collection 
of 39 unclassified/unlimited distribution papers which 
were presented at the 1990 Joint Army-Navy-NASA- 
Air Force (JANNAF) Propulsion Meeting, held 3-5 Oc- 
tober 1990 at the Anaheim Marriott Hotel in Anaheim, 
California. Specific subjects discussed include nonde- 
structive evaluation, launch vehicle propulsion, space 
shuttle engines, hybrid propulsion technology, liquid 
rocket engines, attitude control engines, and electric 
propulsion systems. 


Rocket Propellants 


145,732 

AD-A233 785/5/GAR PC A03/MF A01 

Northwestern Univ., Evanston, IL. Dept. of Chemistry. 

a Energy Densi Systems in Cryogenic Media: 
The Production and Reaction of Atoms and Radi- 

cals. 

Final rept. Jul 87-Jul 90. 

E. Weitz. 14 Jan 91, 48p WRDC-TR-90-2112, 

Contract F33615-87-C-2737 


The lifetime and reactive behavior of energetic species 
in low temperature rare gas media have been investi- 
gated. A technique for measuring the diffusion coeffi- 
cient of reactive species has been developed and ap- 
plied in detail to probe O atoms in Xenon matrices. O 
atoms have long lifetimes in xenon matrices at 32 K. 
For initial concentrations on the order of one part in 
10,000 approximately half of the initial atoms are un- 
reacted on a timescale of one week. The long times- 
cale for this process is discussed in relationship to the 
shorter timescales observed for atom and radical diffu- 
sion under conditions involving constant photolysis of 
matrices. The lifetime excited state species are impor- 
pe in ae the storage and reactivity of en- 

roby ng in low temperature cryogenic media. 
isolated inary Collision (IBC) models attempt to pre- 
dict lifetimes of excited states in condensed media 
based on the probability of collision deactivation of the 
species in the gas phase and the local density of the 
condensed phase media. The predictions of this 
theory have been tested for a number of systems. 
While the predictions have been shown to generally be 
very good for non-polar systems undergoing vibration- 
translation/rotation relaxation processes, some possi- 
ble anomalies are noted for the hydrogen halides in 
heavy rare gases. Possible sources of these anoma- 
lies and their ramifications are discussed. 


145,733 

AD-A234 285/5/GAR PC A04/MF A01 
Phasex Corp., Lawrence, MA. 

Supercritical Fluid Processing of Propellant Poly- 
mers. 


Final rept. Sep 89-Sep 90. 
J. J. Watkins, and V. J. Krukonis. Jan 91, 62p 
Contract F04611-89-C-0042 


Polymeric pre-propellant binders are known to be het- 
erogeneous materials exhibiting significant variation 
with respect to molecular weight, structure, functional- 
ly, and related performance properties. The objective 
of this program was to demonstrate the feasibility of 
fractionating propellant binders with supercritical fluid 
(SCF) solvents. Hydroxy-terminated polybutadiene 
(HTPB) (R-45M, Atochem North America) was frac- 
tionated with supercritical propane yielding ten frac- 
tions with number =, molecular weights ranging 
from 780 to 11760 and polydispersities of approxi- 
mately 1.2. The increase in hydroxyl equivalent weight 
with nonlinear, with functionality increasing rapidly in 
the higher molecular weight fractions. Non-functional 
cyclic and other low molecular weight components 
were effectively extracted from glycidyl azide polymer 
(GAP) using supercritical carbon dioxide as evidenced 
by HPLC analysis. 


145,734 
N91-21530/1/GAR PC A03/MF A01 
ea Aerojet, Sacramento, CA. Aerojet Propulsion 


Modeling of “ye — Bearing Mechanics. 
Monthly Report, Fe’ 

L. M. Greenhill. od a1, a NAS 1.26:188045, KHK- 
10, NASA-CR-18804 

Contract NAS®.38607 


Roller element bearings provide the primary mechani- 
cal interface between rotating and nonrotating compo- 


nents in the high performance turbomachinery of the 
Space Shuttle Main Engine (SSME). Knowledge of 
bearing behavior under various loading and environ- 
mental conditions is essential to predicting and under- 
standing the overall behavior of turbopumps, including 
rotordynamic stability, critical speeds and bearing life. 
The objective is to develop mathematical models and 
computer programs to describe the mechanical behav- 
ior of ball and cylinder roller bearings under the loading 
and environmental conditions encountered in the 
SSME and future high performance rocket engines. 
This includes characteristics such as nonlinear load/ 
motion relationships, stiffness and damping, rolling 
pri loads for life prediction, and roller and cage 
stability. 


145,735 

N91-21532/7/GAR PC A05/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Evaluation of sey Bee Configurations Using the 
Single Bearing Tester in Li Nitrogen. 

T. Jett, P. Hall, and R. Thom | Mar 91, 5p NAS 
1.15:103527, NASA-TM-103527 


Various bearing configurations were tested using the 
Marshall Space Flight Center si — bearing tester with 
LN2 as the cryogenic coolant. The baseline was one 
Rocketdyne _— one high pressure oxidizer turbo- 
pump (HPOTP) pump end 45-mm bore bearing. The 
bearin a Reece pce te that were tested included a 
Salox/M cage configuration, a silicon nitride ball con- 
figuration, an elongated cage configuration, and a Bray 
1 grease configuration. 


145,736 

PATENT-4 693 764 oor ts available NTIS 
Department of the Navy, Washington, DC 

Control of Processibility by Particle Size in High 
Energy Solid Propellants. 

Patent. 

D. D. Curtis. Filed 18 86, patented 15 Sep 87, 
3p AD-D014 825/4, PAT-APPL-6-909 362, XN- 
NAVEXOS 


Supersedes PAT-APPL-6-909 362. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50 


This patent discloses a solid propellant which utilizes a 
high solids loading of blended HMX (84.8%) by com- 
bining unground and ground HMX particles to achieve 
desired processing control. 


145,737 

PATENT-4 936 092 Not available NTIS 
Department of the Navy, Washington, DC. 

Propellant Grain Design. 

Patent. 

J. W. Andrew. Filed 28 Nov 88, patented 26 Jun 90, 
8p AD-D014 829/6, PAT-APPL-7-276 992, XN- 
NAVEXOS 

Supersedes PAT-APPL-7-276 992. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This patent discloses a solid propellant rocket motor 
propellant grain configuration having a center bore of a 
varying diameter, ballistic slots, a stress/ballistic 
groove, and a burn inhibitor band for withstanding 
service motor operating environments and providing 
the required ballistic profile. 
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145,738 
AD-A229 324/9/GAR 
lIT Research Inst., Chicago, IL. 


PC A23/MF A03 





Compilation of 1989 Annual Reports of the Navy 
ELF Communications Ky Ecological Monitor- 
ing Program. Volume 1 

Annual progress rept. Saves @ te 

Aug 90, 527p Rept no. lITRI-E06620-4-VOL-1 
Contract N00039-88-C-0065 

See also Volume 2, AD-A229 325. 


This is the = compilation of annual reports for the 
Navy’s ELF Communications System Ecological Moni- 
toring Program. The r document the progress of 
eight studies performed during 1989 near the Naval 
Radio Transmitting Facility -- Republic, Michigan. The 
purpose of the monitori — is to determine whether 
electromagnetic fields produced by the ELF Communi- 
cations System will affect resident biota or their eco- 
logical relationships. Herbaceous Plant Cover and 
Trees: Litter Decomposition and Microflora. (TTL) 


145,739 

AD-A229 325/6/GAR PC A20/MF A03 
lIT Research Inst., Chicago, IL. 

Compilation of 1989 Annual Reports of the Navy 
ELF Communications “tabe Cr. Ecological Monitor- 
ing Program. Volume 2. 

Annual peogees rept. Jan-Dec 8 

Aug 90, 456p Rept no. IITRI- £06620-4-VOL-2 
Contract N00039-88-C-0065 

See also Volume 3, AD-A229 326. 


This is the eighth compilation of annual reports for the 
Navy’s ELF Communications Systems Ecological 
Monitoring Program. The reports document the 
progress of eight studies performed during 1989 near 
the Naval Radio Transmitting Facility -- Republic, 
Michigan. The purpose of the monitoring is to deter- 
mine whether electromagnetic fields produced by the 
ELF Communications System will affect resident biota 
or their ——— relationships. Soil Amoeba: Arthrop- 
oda and Earthworms: Pollinating Insects: Small Mam- 
mals and Nesting Birds. (TTL) 


145,740 

AD-A229 326/4/GAR PC A19/MF A03 
lIT Research Inst., Chicago, IL. 

Compilation of 1989 Annual Reports of the Navy 
ELF Communications wv Ecological Monitor- 
ing Program. Volume 3. Tabs G, H. 

Annual progress rept. Jan-Dec 89. 

Aug 90, 430p Rept no. IITRI-E06620-4-VOL-3 
Contract N00039-88-C-0065 

See also Volume 1, AD-A229 324. 


This i is the eighth compilation of annual reports for the 
Navy’s ELF ¢ mmunications System Ecological Moni- 
toring Program. The reports document the progress of 
eight studies performed during 1989 near the Naval 
Radio Transmitting Facility -- Republic, Michigan. The 
purpose of the arp is to determine whether 
electromagnetic fields iuces by the ELF Communi- 
cations System will a! ~ resident biota or their eco- 
logical relationships. Bird Species and Communities: 
Aquatic Ecosystems. (TTL) 


PC A03/MF A01 


145,741 

AD-A233 666/7/GAR 
Defence Research Establishment, Ottawa (Ontario). 
Evaluation of the MARISAT Satellite UHF Wide- 
band Channel. 

Technical note. 

W. R. Seed. Nov 90, 36p Rept no. DREO-TN-90-25 


Abstract in English and French. 


The use of the MARISAT satellite UHF wideband 
channel as a radio link for multiple users is investigat- 
ed. An analytical evaluation of the link is performed for 
up to 10 users sharing the non-processing transpon- 
der’s 500 kHz bandwidth. The terminal link carrier- 
power-to-noise-power-spectral-density ratio, (C/N a 
is evaluated for data rates of 2.4, 4.8 and 16 kbps, and 
for terminal effective isotropic radiated power (EIRP) 
levels from 17 to 30 dBW. Analyses are performed for 
cases in which all terminals transmit with the same 
EIRP and also for cases in which a single user is either 
3 dB above or below the other users. A variety of load- 
ing schemes are considered to demonstrate the varia- 
tion in user SNR degradation due to hardlimiting on- 
board the transponder. The terminal C/N o is com- 
pared to the minimum performance requirement Varad a 
3 dB margin to determine the link capacity. Two e: 
ments which were run to evaluate the MARISAT OHF 
wideband channel spectrum —— and to measure 
the terminal C/N o are described. Power spectral den- 
sity graphs of the wideband channel and individual 
subchannels are presented. The results of a 24-hour 


test to monitor the terminal C/N o are discussed in 
terms of the observed C/N o fluctuations and spec- 
trum anomalies. 


145,742 

AD-A233 693/1/GAR PC A03/MF A01 
Johns Hopkins Univ., Baltimore, MD. Dept. of Electri- 
cal Engineering and Gomputer Science. 

Asymptotically Optimal Random Modem and De- 
tector for Robust Communication. 

ee and M. Hizlan. Jul 90, 13p ARO-27028.2- 


Contract DAAL03-89-K-0130 

come Pub. in IEEE Transactions on Information 
Theory, v36 n4 p810-821 Jul 90. Available only to 

DTIC users. No copies furnished by NTIS. 


No abstract available. 


145,743 
AD-A233 696/4/GAR PC A03/MF A01 
lilinois Univ. at Urbana-Champaign. Coordinated Sci- 


ence Lab 

Spread Spectrum Communication Networks. 

Final rept. 15 Aug 87-31 Jan 91. 

M. B. Pursiey, and D. V. Sarwate. Feb 91, 13p ARO- 
25342.28-EL, 

Contract DAALO3- 87-K-0097 


One of the difficulties that arises in the analysis of 
codeword and packet error probabilities in asynchro- 
nous frequency-hop (FH) muitiple-access communica- 
tion systems and networks is the statistical depend- 
ence between symbol errors within a codeword or 
packet in FH communications with multiple symbols 
per dwell interval. The basic problem is that the hits by 
other transmissions are statistically dependent. In one 
paper, we developed improved bounds on the 
codeword error probabili ri such FH multiple-access 
systems and networks. This was accomplished by in- 
vestigating models in which hits are conditionally inde- 
pendent given the number of interfering packets and 
choosing the conditional probability of a hit in such a 
way that a bound on the performance of the actual 
system can be obtained. We showed that if the ratio of 
the number of interfering packets to the number of fre- 
= ncy slots is held constant, hits the asynchronous 
H networks are asymptotically independent in the 
limits as the number of frequency slots increases. 
Thus, when the number of frequency slots is large, the 
error probabilities can be closely approximated by 
using the simplified model with independent hits. We 
published a related paper which shows that, contrary 
to a paper published by another author, the sequence 
of hits in an asynchronous FH multiple-access commu- 
nication system does not form a Markov process. 


145,744 

AD-A233 722/8/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Wideband Heterodyne Spatial Tracking for Optical 
Space Communications. 

Technical rept. 

D. J. Bernays, G. M. Carter, and K. A. Winick. 8 Feb 
91, 39p TR-910, ESD-TR-90-147, 

Contract F19628-90-C-0002 


A wideband optical heterodyne spatial tracker for use 
in diode-laser-based heterodyne optical space com- 
munications is described. The tracking error signals 
are formed by correlating the output of an intensity- 
noise-cancelling communications receiver with the 
outputs of the tracking photodetectors. This correla- 
tion technique removes noise induced offsets which 
may significantly limit performance of other wideband 
tracking schemes and is an alternative to adding am- 
plitude modulation in the track channel relative to 
square-law-based demodulation of the track channel 
alone. The correlation concept is experimentally veri- 
fied, and closed-loop tracking performance is demon- 
strated. 


145,745 

AD-A233 797/0/GAR PC A25/MF A04 
Naval Research Lab., Washington, DC. 

Effect of the lonosphere on Radiowave = 
and Systems: Performance Based on lo 

Effects. Symposium Held on 1-3 May 1990. 

J. M. Goodman, J. A. Klobuchar, R. G. Joiner, and H. 
Solcher. 3 _ 90, 589p 


Contents: Topical Reviews, High Latitude Phenomena, 
Scintillation Effects, Radar System Effects, High Fre- 
quency, Meteor, and Miscellaneous Systems, Total 


145,749 


COMMUNICATION 
Common Carrier & Satellite 


Electron Content and Global System, 
Longwave Systems and Modification 


145,746 


AD-A234 006/5/GAR PC A06/MF A01 
Telecommunication Science Associates, Inc., San 


VLPtigntme Det Anat, 

inal rept. 

Mar 91, 125p TCS-TP-89-368, NOSC-TD-2042, 
Contract N66001-88-D-0033 


This paper documents a VLF/LF Data Analysis task by 
cigs of tea eappdieas Sensaghone van cidiag rome 


ured data recorded rooms the 1985-1986 trips of the 
merchant ship GTS Callaghan in the North Atlantic 
area. By constraining the Callaghan data to those peri- 
ods when both the ship and distant transmitters 
were in time zones consistent with all-nighttime propa- 
gation, and by eliminating data from outside the 
perp area of interest, an aggregated set of record- 
ed data was assembled for each frequency of con- 
cern. Four frequencies were examined: 16.0, 19.0, 
21.4 and 24.0 kHz. Recorded data sets were graphed 
as signal vs. distance plots, computing distance fr 
the transmitter for each ship’s location. The LWPC 
program was then utilized to compute signal vs. & 
tance a typical path in the same ocean area, and 
the predicted and recorded data were compared. By 
changing the LWPC parameters different propagation 
predictions were compared with the recorded data 
until a best fit was obtained. 


145,747 


AD-A234 084/2/GAR PC A03/MF A01 
University of Southern California, Los Angeles. Com- 
munication Sciences Inst. 


daptive Spread apennen 
Final rept. 1 May 88-31 Dec 90. 
J. Silvester. Mar 91, 36p ARO-25507-31-EL, 
Contract DAALO3-88-K-0050 


This report contains abstracts of papers processed, 
submitted, and published and PhD theses. 


145,748 
AD-A234 181/6/GAR PC A06/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoin Lab. 
K Analysis and Control 
Defense iched Network Task Areas. 
at — 1 Oct 89-30 Sep 90. 

tad. 30 Sep 90, 112p ESD-TR-90-151, 
Contract 96928-90-C-0002 


A major activity during FY90 has been the design and 
implementation of a network ment expert 
system to operate in the ——— orkstation (IW) 
that was developed during FY’ oon use by ACOC per- 
sonnel at DCA-Eur to perform DSN network mana 
ment tasks. The IW was successfully tested on live 
and archived data, and on fault conditions deliberately 
induced by switch technician actions, during the period 
25-28 September 1990. All parties declared that the 
IW features and demonstrated performance were valu- 
able and successful. The Expert System was well re- 
ceived, in particular. An |W terminal has been installed 
on the floor of the ACOC, and the staff have been di- 
rected to familiarize themselves with its operation. A 
number of c and improvements were made in 
CCSIM and related programs. All were converted to 
run under SUN OS 4.0.3. The graphics interface pro- 
gram was rewritten to use the X-window lem. A 
new document called Using The Call-By-Call Simulator 
(CCSIM) has been written, and the CCSIM User’s 
Manual and the CCSIM Software Top Level Design 
Document delivered in FY90 are to be updated early in 
FY91. Work performed in expert systems development 
efforts for DCS transmission fem control two main 
components: implementation of the TRAMCON Event 
Generator (TEG), and tion in the Tech Control 
Automation Proof-of: wey csr (TCAPS. TEG 
has been i luring FY89, and has now been 
written and successfully installed and demonstrated at 
a number of locations. Lincolin’s RADC-sponsored 
MITEC expert system was incorporated in a DCA- 
sponsored set of TCAPS field demonstrations. 


145,749 
AD-A234 242/6/GAR 
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PC A07/MF A01 





COMMUNICATION 
Common Carrier & Satellite 


pa Countermeasure Systems, Sacramento, 


Use of Property Restoral Algorithms for Blind Ad- 
aptation of Receive-Path and Transmit-Path An- 
ome wn hy ok t a Ground-Based Communication 


Palo al opt Sep 
oo inster. 2 fee a1, “132p ARO-27981.1-EL- 
Contract DAALO3-90-C-0025 


A receive adaptation algorithm which is tailored for 

spread spectrum communications, frequency hopping 
pa direct sequence, has been developed. A receive 
architecture which is compatible with existing Army 
radios, yet flexible enough to accommodate a variety 
of algorithms, using commercially available and proven 
components, and with minimum complexity to allow 
size and power reductions in future designs to result in 
compatibility with the Army’s mobil applications, has 
been developed. The performance of the algorithm 
and bntenone of the architecture have been simulat- 
ed, and the expected performance is evaluated. In ad- 
dition, the possibility of using the information acquired 
during receive adaptation to steer transmit beams in 
either retrodirective or directive fashion was explored. 
Two applications in particular are addressed: Low 
Probability of Intercept (LPI) and Anti-Jam (A/J) com- 
munications. The concepts for application of an Adapt- 
ive Array Processor (AAP) to LPI and A/J communica- 
tions is presented, and the expected performance is 
simulated and evaluated. 


145,750 

——— 286/3/GAR Rog A05/MF A01 
M: poten pe Inc., Lexington, 

CRRES Project Orbita I Data  Brocessing Task. 

Final rept. 7 Jan 87-30 Se 

E. Hiscock, R. Rose, and Mohalek. 20 Dec 90, 


85p 
Contract F19628-87-C-0031 


This report discusses the design, development, and 
implementation of telemetry processing techniques 
and computational routines for processing large vol- 
umes of data telemetered from space probes. The em- 
phasis is centered on the CRRES Orbital Data Proc- 
essing (ODP) System which was designed, developed 
and is presently being implemented in support of the 
Combined Release and Radiation Effects Satellite 
(CRRES) Program. It must also be noted that the re- 
ayaa was for the system to be generic in design 
CRRES ODP System meets this requirement. 

CRRES ODP System software programs were written 
ee V language conforming to the Ameri- 

ational Standards Institute (ANSI) FORTRAN 77 
language standard X3.9-1978. This provides transport- 
ability to any ANSI standard system. 


145,751 


AD-A234 440/6/GAR PC A08/MF A01 
Lowell Univ., MA. Center for Atmospheric Research. 
Meteor Scatter Communication between Thule 
and Station Nord, Greenland. 
—— rept. 

J. Ostergaard. Sep 90, oe ULRF-462/CAR, 
SCIENT FIC-3, GL-TR-90-0248, 
Contract F19628-88-K-0004 


Meteor scatter as a mode of communication was first 
examined in Canada in the late 1940’s and later in 
Europe in 1960. It was found to provide a good, but 
relatively low capacity digital communication channel. 
In comparison with high yield satellite links, meteor 
scatter was too complex for widespread utilization 
then. However, the advent of the microprocessor has 
removed the most costly obstacles of its economical 
use in areas where no regular communication systems 
exist. This report examines such meteor scatter paths 
between selected Greenland sites and Station Nord. A 
1800 km link was found to provide virtually no through- 
put and discussion focuses on probable causes. In 
contrast, a 1150 km link traversing northern Greenland 
produced very high throughput. Extensive analyses 
are presented of propagation properties and potential 
communication capabilities. These are discussed ex- 
tensively in light of several scenarios. 


145,752 


N91-21403/1/GAR 
Houston Univ. at Clear Lake City, TX. 
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PC A04/MF A01 


Issues in ety = a ee Multicast Facility. 

B. J. Dempsey, and A. C. Weaver. Jul 
90, 64p NAS 1. 28. 160088" NASA-CR- 188089 
Contract NCC9-16 


Issues involved in point-to-multipoint communication 
are presented and the literature for proposed solutions 
and approaches surveyed. Particular attention is fo- 
cused on the ideas and implementations that align with 
the requirements of the environment of interest. The 
attributes of multicast receiver groups that might lead 
to useful classifications, what the functionality of a 
management scheme should be, and how the group 
management module can be implemented are exam- 
ined. The services that multicasting facilities can offer 
are presented, followed by mechanisms within the 
communications protocol that implements these serv- 
ices. The metrics of interest when evaluating a reliable 
multicast facility are identified and applied to four 
transport layer protocols that incorporate reliable mul- 
ticast. 


145,753 

N91-21404/9/GAR PC A07/MF AC1 
Advisory Group for ee Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Radio Wave Propagation Modeling, Prediction and 


Assessment. 
J. H. Richter. c1991, 1389p AGARD-AG-326, ISBN- 
92-835-0598-0 


An overview of important topics in radio wave propaga- 
tion modeling, prediction and assessment is present- 
ed. Both propagation in the troposphere and the ionos- 
phere are considered. For tropospheric radio wave 
propagation major emphasis is given to military sys- 
tems operating in a marine environment. Various mod- 
eling techniques are discussed and operational propa- 
gation assessment systems described. Modeling and 
refractivity sensing of horizontally varying media are 
identified as topics of ~— interest. lonospheric propa- 
gation is divided into four areas: long wave, short 
wave, transionospheric propagation, and scintillation 
phenomena. Various modeling techniques for long 
wave propagation and areas which require further at- 
tention are discussed. Short wave propagation re- 
mains an area of high interest and improvements in 
propagation assessment can be expected from more 
complex models and improved sensing techniques. 
Similarly, future advances for predicting transionos- 
pheric propagation require both improved models and 
sensing techniques. In the areas of ionospheric scintil- 
lations, both stochastic and morphological models are 
described. The need for an improved understanding of 
the solar and geomagnetic dependence of ionospheric 
scintillation is stressed. In addition, ground wave prop- 
agation is covered. An overview is also presented de- 
scribing the structure of and the material available 
from the International Radio Consultative Committee. 


145,754 

N91-21406/4/GAR PC A06/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Estudo Comparativo de Sinais de VLF NA Regiao 
sub Antartica E NA Saga ae hemeny Study of 
VLF Signals in the sub-Antarctic Region). 

M.S. Thesis. 

P. C. Alvala. Jul 90, 102p INPE-5165-TDL/426 

In Portuguese; English Summary. 


The VLF phase signals of Omega Argentina (43 deg S; 
65 deg W) at frequencies of 10.2 and 13.6 kHz re- 
ceived simultaneously at Antarctic Station Comandan- 
te Ferraz located at the Antarctic Peninsula (62 deg S; 
58 deg W) and at the Radio Observatory of Itapetinga, 
Atibaia (23 deg S; 43 deg W) from Feb. 1986 to Mar. 
1987 are analyzed. In this analysis only days with low 
magnetic activity (Sigma K(sub p) is less than 14) and 
without solar flare occurrence were taken into ac- 
count. For the two propagation paths a detailed study 
comparing the behavior of phase in winter and 
summer was done. An evaluation is made for the rela- 
tive phase variation to maximum solar illumination as a 
function of the solar zenith distance through the year 
for the two trajectories. The behavior of the two trajec- 
tories is obtained by comparison of diurnal phase vari- 
ation —— main characteristics of each propa- 
gation path. The monthly variation of both reflection 
height and nighttime reflection height is calculated 
using a theoretical and semi-empirical models for the 
two propagation paths. A comparison is also made be- 
tween SPA (Sudden Phase Anomalies) events ob- 
served simultaneously at the two frequencies. In gen- 
eral, the results show good agreement with the models 


applied, except for the diurnal phase variations nor- 
malized to distances of the propagation paths, but they 
are consistent with results previously obtained for the 
sub-Antarctic region. 


145,755 

N91-21435/3/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Hampton, VA. Langley Research Center. 
Phase-Lock-Loop Application for Fiber Optic Re- 


ceiver. 
S. L. "fupgiee, and R. W. Wills. Feb 91, 22p NAS 
1.15:102776, NASA-TM-102776 


Finase-locked loop circuits are frequently employed in 
communication systems. In recent years, digital 
phase-locked loop circuits were utilized in optical com- 
munications systems. In an optical transceiver system, 
the digital phase-locked loop circuit is connected to 
the output of the receiver to extract a clock signal from 
the received coded data (NRZ, Bi-Phase, or Manches- 
ter). The clock signal is then used to reconstruct or 
recover the original data from the coded data. A theo- 
retical approach to the design of a digital phase-locked 
loop circuit operation at 1 and 50 MHz is described. 
Hardware omy rys of a breadboard design to 
function at 1 MHz and a printed-circuit board designed 
to function at 50 MHz were assembled usi 
coupled logic (ECL) to verify experimentally 
retical design. 


emitter 
theo- 
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PB91-200071/GAR PC E99 
International Telecommunication Union, Geneva 
—* International Radio Consultative Com- 


mendations and Reports of the CCIR, 1990 
(also — Plenary Assembly (17th). Held in 
Gost Gavia olume 6 and Annex to. 
pea i in lonized Media. 
1990, 586p ISBN-92-61-04221-X 
Available only in the U.S., Canada and Mexico. All 
others refer to Deputy Secretary-General, International 
Telecommunications Union, Place des Nations, CH 
1211, Geneva 20, Switzerland. 


Section headings are the following: lonospheric prop- 
erties; Radio noise; lonospheric propagation and oper- 
ational ——- lonospheric propagation prediction 
at frequencies below about 1.6 MHz; lonospheric prop- 
agation prediction at frequencies between about 1.6 
and 30 MHz; lonospheric propagation prediction and 
applications at frequencies above about 30 MHz; lono- 
spheric propagation measurements and data banks. In 
addition, the final part of the document is devoted to 
resolutions and opinions. 


145,757 

PB91-201749/GAR PC A09/MF A02 
Federal Communications Commission, Washington, 
DC. Office of Plans and Policy. 

oe Television in a Multichannel Market- 
place. 

Working paper serie: 

_—— and J. Low. Jun 91, 195p FCC/OPP/WP- 


The study examines changes in the competitive situa- 
tion of the television broadcasting industry from 1975 
to 1990 and presents some predictions for the next 
decade. Over the past fifteen years the range of broad- 
cast, cable, and other video options available to the 
American viewer has increased dramatically. Broad- 
cast television, however, has suffered an irreversible 
long-term decline in audience and revenue share, 
which will continue throughout the current decade. The 
analysis supports the conclusion that in the new reality 
of increased competition regulations imposed in a far 
less competitive environment to curb perceived 
market power or concentration of control over pro- 
gramming are no longer justified and may impede the 
provision of broadcast services. 


145,758 

TIB/A91-00709/GAR PC E09 
Technische Hochschule Aachen (Germany, F.R.). 
Fachgruppe Informatik. 

Directory services for mobile communication. 

K. Jakobs, and F. Reichert. 1990, 19p 

Aachener Informatik-Berichte, no. 90-6. 


This paper discusses prospective benefits of the direc- 
tory service for users of mobile communication sys- 
tems. The directory service as such is shortly reviewed 





with particular emphasis on authentication services. 
This is foliowed by a classification of mobile users and 
the identification of their specific requirements. These 
requirements are matched a — the directory’s func- 
tionality, peter Looe yes ng lems are pointed out. Fi- 
nally, we proposed necessary enhancements 
and modifications. org). (TIB: RO 6925(90-6).) (Copy- 
right (c) 1991 by FIZ. Citation no. 91:000709.) 


Communication & Information Theory 


145,759 

AD-A234 026/3/GAR PC A02/MF A01 
Johns Hopkins Univ., Baltimore, MD. Dept. of Electri- 
cal Engineering and Com er Science. 

intericavi pt the Arbitrari ing Channel. 

B. Hughes. Mar 91, 8p ARO-2 bas. -EL, 

Contract DAAL03-89-K-0130 

Availability: Pub. in IEEE Transactions on Information 
Theory, v37 n2 p413-420 Mar 91. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


Policies, Regulations, & Studies 


145,760 
AD-A234 476/0/GAR PC A04/MF A01 
Naval Ocean Systems Center, San Diego, CA. 

ne Bus Distributed Realtime Clock Syn- 
chronization. 
Technical rept. 
D. R. Wilcox. Dec 90, 58p Rept no. NOSC/TR-1400 


This report presents methods of synchronizing the 
realtime clocks associated with a set of respective dig- 
ital processing modules interconnected through a 
backplane bus. All the methods are based on the 
broad cast of a strobe signal over the backplane bus, 
which simultaneously samples all the realtime. clocks 
being synchronized. The report describes and com- 
pares various methods of implementing realtime 
clocks, designed to permit their rate of advance with 
respect to physical time to be adjusted. It examines 
and makes recommendations on various interface 
standardization issues related to variable rate realtime 
clocks. It also gives and evaluates software algorithms 
for synchronizing variable rate realtime clocks. 


145,761 

AD-A234 527/0/GAR PC A0O5/MF A01 
Royal Signals and Radar Establishment, Malvern 
(England). 

United Kingdom Waveguide Power Standards 
Above 40 GHz. 

J. P. Ide. Dec "90, 77p RSRE-90023, DRIC-BR- 
116237 


The United Kingdom national standards for power in 
waveguide consist of commercial thermistor mounts 
whose effective efficiencies have been measured at 
discrete frequencies. The effective efficiencies are de- 
termined using microcalorimeters, and an analysis of 
the uncertainties involved as well as a description of 
the microcalorimeters is given. Also described are the 
multistate reflectometers which are used to compare 
the standards and calibrate power meters. 


PC A04/MF A01 
ncy, Paris (France). 
iment NAVEX: Measurement and 


145,762 
N91-21823/0/GAR 
European Space A 
Navigation Ex 
Performance of the Clocks. 

J. Hannesfahr. Nov 90, 70p ESA-TT-1209, DLR-FB- 
89-43 

Trans. into —_— of Navigationsexperiment Nave: 


Messung und Verhalten der Fluguhren peng mang 

hofen, Fed. Republic of Germany, Dir), 1989 57 POO. 

—— Language Document Was Announced as 
-24580. 


The results of the measurements of the NAVEX flight 
clocks are described and discussed. The rates of the 
cesium and the rubidium clock in the onboard equip- 
ment of the experiment are determined in each case 
for individual measuring time intervals, to be precise 


both for comparisons when the clocks were on the 
ground and for the phase of the space flight, related in 
each case to the reference clock on the ground. The 
calculation of the rates is largely done taking account 
of the thermal characteristic and of the relativistic 
effect. The rates during flight and on the ground are 
compared with one another. Special types of phenom- 
ena are discussed. NAVEX showed that commercial 
atomic clocks can be very well used for space flight 
even when heavily stressed on the ground before the 
mission. 


145,763 
N91-21833/9/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 


lantic poe na 

of 14 Decibels Versus 20 Decibels De- 
anise Undesired Signal Protection Ratios. 
M. Badinelli A. Cushman, and P. Randazzo. Apr 91, 
14p DOT/ FAA/CT-TN89/69 


Due to a shortage of very high frequency (VHF) com- 
munications frequencies, the FAA must use the same 
frequencies in different airspaces across the country. 
The geographical separation between ground trans- 
mitters is engineered to provide a desired signal that is 
at least 14 ibel (dB) above any co-channel signal 
the receiver may receive. The International Civil Avia- 
tion Organization (ICAO) recommends a greater 20-dB 
separation. This difference between the two signals is 
known as the desired to undesired (D/U) ratio. Tests 
performed on eight avionics receivers at the FAA 
Technical Center to compare receiver performance 
when exposed to 14- and 20-dB co-channel interfer- 
ence are described. It was concluded that at both D/U 
ratios, the receiver was able to reproduce clear, audi- 
ble, and intelligible speech at both D/U ratios. 


145,764 

PBS1-200014/GAR PC E99 

International Telecommunication Union, Geneva 

(Switzerland). International Radio Consultative Com- 

mittee. 

Recommendations and Reports of the CCIR, 1990 

(Also Decisions). Plenary Assembly (17th). Held in 
Duesseldorf Germany. Volume 1 and Annex to. 
m Utilization and Monitoring. 

1990, 879p ISBN-92-61-04161-2 

Available only in the U.S., Canada and Mexico. All 

others refer to Deputy Secretary-General, International 

Telecommunications Union, Place des Nations, CH 

1211, Geneva 20, Switzerland. 


The section headings, with a in of the topics 
under each heading, are as follows: Spectrum engi- 
neering and computer-aided principles and techniques 
(Spurious emissions, Noise and sensitivity of receiv- 
ers, National spectrum management data); Spectrum 
sharing and planning principles and techniques (Fre- 
quency and distance separations, Protection ratios for 

trum sharing investigations); Spectrum monitoring 
techniques (Protection of fixed mgt stations 
against radio-frequency interference, andwidth 
measurements at monitoring stations, Automatic moni- 
toring of occupancy of the radio-frequency spectrum); 
Spectrum utilization and applications (Methods for the 
measurement of radio interference and the determina- 
tion of tolerable levels of interference, Use of radio- 
noise data in spectrum utilization studies). The docu- 
ment concludes with resolutions and opinions. 


145,71 

Ete 200089/GAR PC E99 
International Telecommunication Union, Geneva 
(Switzerland). International Radio Consultative Com- 
mittee. 

Recommendations and Reports of the CCIR, 1990 
(Also Decisions). ne ney (17th). Held in 
Duesseldorf Germany. Volume 7 and Annex to. 
Standard te ees and Time Signals. 

1990, 249p ISBN-92-61-04231-7 

Available only in the U.S., Canada and Mexico. All 
others refer to Deputy Secretary-General, International 
Telecommunications Union, Place des Nations, CH 
1211, Geneva 20, Switzerland. 


Section headings are as follows: Glossary; Specifica- 
tions for the standard-frequency and time-signal serv- 
ices; Systems for dissemination and comparison; 
Characterization of sources and time scales formation. 
The document concludes with resolutions and opin- 
ions. 


145,766 
PB91-200147/GAR 


145,769 
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International Telecommunication Union, Geneva 
————* International Radio Consultative Com- 


Reporte and R of the CCIR, 1990 
(Also Decisions). Plenary (17th). Held in 
Duesseldorf Germany. Volume 11, Part 1 and 
Annex to. Service (Television). 


1990, 875p ISBN-92-61-04291-0 

Available only in the U.S. Canada and Mexico. All 
others refer to Deputy Secretary-General, International 
Telecommunications Union, Place des Nations, CH 
1211, Geneva 20, Switzerland. 


Section headings are as follows: Characteristics of 
systems for monochrome and color television; Ancil- 
lary television services; Control, measurement and 
international exchange of television program; Picture 
quality and the parameters affecting it; Planning of tel- 
evision networks, protection ratios, television receivers 
and antennas; Digital methods of transmitting televi- 
sion information. 


145,767 

PB91-200154/GAR 

International Telecommunication Union, 
—, International Radio Consultative Com- 


and Reports of the CCIR, 1990 


Sound Trai . 

1990, 556p ISBN-92-61-04301-1 

Available only in the U.S., Canada and Mexico. All 
others refer to Deputy Secretary-General, International 
Telecommunications Union, Place des Nations, CH 
1211, Geneva 20, Switzerland. 


Section headings are as follows: Television transmis- 
sion standards and performance es; Methods 
of operation and assessment of performance of televi- 
sion transmissions; Transmission standards and per- 
formance objectives for sound-program channels; 
Methods of operation and assessment of performance 
of sound-program transmission channels; Transmis- 
sion of signals with multiplexing of video, sound and 
data, and signals of new systems. 


145,768 

PB91-200188/GAR PC E99 
International Telecommunication Union, Geneva 
(Switzerland). International Radio Consultative Com- 
mittee. 

Questions of the CCIR, 1990. Plenary Assembly 
(17th). Held in Duesseldorf Germany. Volume 15-1. 
Study Groups 1, 12, 5, 6, and 7. 

1990, 162p ISBN- 92-61-04331-3 

Available only in the U.S., Canada and Mexico. All 
others refer to Deputy Secretary-General, International 
Telecommunications Union, Place des Nations, CH 
1211, Geneva 20, Switzerland. 


Topics considered include the following: Spectrum 
managment techniques (S m ineering, plan- 
ning, sharing, monitoring and utilization); Inter-service 
sharing and compatibility; Radio wave propagation in 
non-ionized media; Radio wave propagation in ionized 
media; Science services--such as the following 
sample--Performance characterization and reliability of 
frequency and time standards, Stability of standard- 
frequency and time-signal emissions as received, Fre- 
quency sharing between space research links and 
other services, Effects of plasma on communications 
with spacecraft, Antennas for space research sys- 
tems, Possible harmful effects of the space environ- 
ment, Criteria for evaluation of interference to radioas- 
tronomy, Radioastronomy in the vicinity of the L2 sun- 
Earth Lagrangian point. 


145,769 

PB91-200212/GAR PC E99 
International Telecommunication Union, Geneva 
(Switzerland). International Radio Consultative Com- 


mittee. 


Questions 

(17th). Held in Duesseldorf 

Study Groups 4 and 9. 

1990, 127p ISBN-92-61-04361-5 

Available only in the U.S., Canada and Mexico. All 
others refer to Deputy etary-General, International 


Telecommunications Union, Place des Nations, CH 
1211, Geneva 20, Switzerland. 

A brief sampling of the questions is as follows: Base- 
band transmission variability, delay, echoes and 
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switching discontinuities in systems in the fixed-satel- 
lite service; Low capacity earth stations and associat- 
ed satellite systems; Physical interference in the geo- 
stationary-satellite orbit; Use of frequency bands 
above 10 GHz in the fixed-satellite service; Digital sat- 
ellite communication systems for dedicated/user ori- 
ented networks; Frequency sharing between the fixed- 
satellite service and the broadcasting-satellite service; 
Availability of radio-relay systems; Diversity techniques 
for radio-relay systems; Antenna radiation diagrams of 
radio-relay stations for use in sharing studies; Fre- 
quency tolerances of radio-relay systems; The use of 
frequencies in the band 0.5 to 3 GHz for radio-relay 
systems; Measurements of digital radio-relay systems; 
Radio systems employing meteor-burst propagation. 


Radio & Television Equipment 


145,770 


N91-21163/1/GAR 
(Order as N91-21159/9/GAR, PC A04/MF 


A01) 
Micro Electronics A/S Space, Horten (Norway). 
Application of SAW Technology in Satellites for 
Mobile Services. 
= Andreassen, V. Viddal, and J. Galteland. Mar 90, 

p 

In Norwegian Space Center, from Earth to Space and 
Back: Selected Papers on Norwegian Space Activities 
p 19-23. Previously Announced in laa as A90-26854. 


The expansion of possibilities for communicating while 
travelling at sea, on land, and in the air is discussed. 
The role played by communication satellites in such 
new communication possibilities is outlined. The use of 
conventianal SAW (Surface Acoustic Wave) filters and 
the SAW FROBE concept used for IF (intermediate 
Frequency) processing in a mobile satellite is dis- 
cussed. Ways in which SAW allows for more efficient 
and flexible utilization of channel capacity in communi- 
cation satellite transponders are outlined. The SAW 
FROBE is able to give high resolution at modest cost in 
volume and power for small bandwidths. 


145,771 


N91-21164/9/GAR 
(Order as N91-21159/9/GAR, PC A04/MF 
A01) 


ELAB-RUNIT, Trondheim (Norway). 

SAW Technology for Multicarrier Demodulation in 

Advanced Payloads. 

V. Ringset, E. Olsen, A. Roennekleiv, P. Bakken, and 

G. Bjoernstroem. Mar 90, 7p 

Contract ESA-6899/86/NL(SC) 

In Norwegian Space Center, from Earth to Space and 

Back: Selected Papers on Norwegian Space Activities 

p 24-30. Previously Announced in laa as A91-22923. 

Sponsored by Royal Norwegian Council for Scientific 

a Industrial Research and Norwegian Space Center, 
slo. 


Onboard satellite processing, including demodulation 
and regeneration, can greatly enhance the flexibility of 
resource allocation and RF power and bandwidth effi- 
ciency of advanced payloads, particularly when multi- 
beam antennas are employed. SAW (Surface Acoustic 
Wave) technology is the most powerful approach 
when demodulation of a large number of flow data rate 
uplink signals is required. An Electrical Demonstration 
Model (EDM) of a 300 channel MultiCarrier Demodula- 
tor (MCD) employing a SAW Chirpo Fourier Transform- 
er (CFT) for frequency demultiplexing, followed by digi- 
tal demodulation is successfully designed and manu- 
factured. The incoming signal is first multiplied in a bi- 
linear mixer by three parallel digitally generated chirp 
signals and then convolved in a SAW chirp line manu- 
factured on quartz. The digital part of the demolulator 
works as any other high quality demodulator, but the 
algorithms are selected in order to reduce the compu- 
tational burden. The system is designed for a land 
mobile satellite transmitting coded voice and data at 
9.6 kb/s. The design and performance of the EDM are 
described. 


145,772 


N91-21184/7/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
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GaAa Monolithic RF Modules for SARSAT Distress 
Beacons. 

M. A. Cauley. Apr 91, 8p NAS 1.15:104338, E-6107, 
NASA-TM-104338 

Presented at the International Symposium on Optical 
Engineering and Photonics in Aerospace Sensing, Or- 
lando, Fl, 1-5 Apr. 1991; Sponsored in Part by the Soci- 
ety of Photo-Optical Instrumentation Engineers. 


Monolithic GaAs UHF components for use in SARSAT 
Emergency Distress beacons are under development 
by Microwave Monolithics, Inc., Simi Valley, CA. The 
components include a bi-phase modulator, driver am- 
plifier, and a 5 watt power amplifier. 


145,773 

N91-21185/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

New Fabrication Method for Precision Antenna Re- 
flectors for Space Flight and Ground Test. 

G. R. Sharp, J. S. Wanhainen, and D. A. Ketelsen. 
Mar 91, 20p NASA-TP-3078 

Originial Contains Color Illustrations. Previously An- 
nounced in laa as A90-25627. Presented at the 13TH 
International Communications Satellite Systems Con- 
ference, Los Angeles, CA, 11-15 Mar. 1990; Spon- 
sored by Aiaa. 


Communications satellites are using increasingly 
higher frequencies that require increasingly precise 
antenna reflectors for use in space. Traditional indus- 
try fabrication methods for space antenna reflectors 
employ successive modeling techniques using high- 
and low-temperature molds for reflector face sheets 
and then a final fit-up of the completed honeycomb 
sandwich panel antenna reflector to a master pattern. 
However, as new missions are planned at much higher 
frequencies, vapor accuracies will be necessary than 
are achievable using these present methods. A new 
approach for the fabrication of oe solid-sur- 
face antenna reflectors is to build a rigid support struc- 
ture with an easy-to-machine surface. This surface is 
subsequently machined to the desired reflector con- 
tour and coated with a radio-frequency-reflective sur- 
face. This method was used to fabricate a 2.7-m-diam- 
eter ground-test antenna reflector to an accuracy of 
better than 0.013 mm (0.0005 in.) rms. A similar reflec- 
tor for use on spacecraft would be constructed in a 
similar manner but with space-qualified materials. The 
design, analysis, and fabrication of the 2.7-m-diameter 
precision antenna reflector for antenna ground tests 
and the extension of this technology to precision, 
space-based antenna reflectors are described. 


Verbal 


145,774 
AD-A233 727/7/GAR 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 


PC A03/MF A01 


Physiologically Motivated Front 
Recognition. 

Technical rept. 

T. K. Nguyen, R. P. Lippmann, B. Gold, and D. B. 
Paul. 26 Feb 91, 42p TR-893, ESD-TR-90-139, 
Contract F19628-90-C-0002 


A physiological front-end preprocessor for speech rec- 
ognition was evaluated using a large isolated word da- 
tabase in noisy and quiet environments. The front end 
was based on the ensemble interval histogram (EIH) 
model developed by Oded Ghitza, which provides 
phase or synchrony information similar to that avail- 
able on the auditory nerve. A modified EIH front end 
was implemented and tested using a Lincoln hidden 
Markov model (HMM) isolated word recognizer with a 
large stress/style speech database at various signal- 
to-noise ratios (SNRs). The modified ElH front end per- 
formed as well as the conventional mel-filter bank 
(MFB) front for normal speech. It provided only a slight 
reduction in error rate at very low SNRs when trained 
with clean speech and no improvements in error rate 
compared with the MFB front end when both trained 
and tested in noise. Excessive computation require- 
ments - more than 200 times that of our best perform- 
ing conventional front end - currently limit the practical- 
ity of the ElH front end. 


nd for Speech 
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AD-A234 310/1/GAR PC A03/MF A01 
Syracuse Univ., NY. Dept. of Electrical and Computer 
Engineering. 


Uncertainty Handling at Speech/Natural Language 
Interface. Volume 1. 

Final technical rept. Jan 88-Jan 89. 

C. Isik. Dec 90, 24p RADC-TR-90-412-VOL-1, 
Contract F30602-88-D-0027 


VoiceScribe 1000 Speech Recognition System pro- 
vides a discrete utterance, speaker dependent recog- 
nition system capability. The speech driver interface 
routines give a ‘confidence level,’ which is a number 
between 0 and 100, for the word that best matches the 
uttered word. For the alternate choices it provides dis- 
tances between those words and the uttered word, 
which are numbers between 0 and 254. To modify the 
VoiceScribe 1000 Speech Recognition System to give 
not only the best match, but a set of close matches for 
each utterance and their levels of match, the distance 
measures were utilized to calculate the certainty levels 
for alternate choices, and the confidence level for the 
best matched word was used directly as its certainty 
level. Further work needs to be done for more consist- 
ent confidence level assignments. 


145,776 


PB91-189910 Not available NTIS 
National Inst. of Standards and Technology (NCSL), 
Gaithersburg, MD. Advanced Systems Div. 
Phone-Mediated Word Alignment for Speech Rec- 
ognition Evaluation. 

Final rept. 

J. Picone, G. R. Doddington, and D. S. Pallett. 1990, 


4p 

Pub. in IEEE (Institute of Electrical and Electronics En- 
ineers) Transactions on Acoustics, Speech and 
ignal Processing 38, n3 p559-562 Mar 90. 


The paper presents an algorithm that produces a 
word-based alignment of two text strings by post-proc- 
essing the output of a phone-based alignment proce- 
dure. The alignment is performed using an uncon- 
strained endpoint dynamic optimization framework, 
and minimizes the readjustment of word boundaries as 
determined by the phone-level alignment. 
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PB91-195396 Not available NTIS 
National Bureau of Standards (ICST), Gaithersburg, 
MD. Advanced Systems Div. 

Scoring Continuous Speech in the DARPA Speech 
Recognition Program: Part 2. 

Final rept. 

D. S. Pallett. 1988, 5p 

Pub. in Proceedings of AVIOS ‘88 Voice |/O System 
Applications Conference, San Francisco, CA., October 
4-6, 1988, p1-5. 


The paper outlines considerations taken in developing 
and implementing Benchmark Test Procedures for 
evaluating the performance of large vocabulary contin- 
uous speech recognition systems using the DARPA 
Resource Management Speech Database. These 
tests were implemented in March and October 1987 
and in June of 1988, with future tests planned using 
the same test protocol. The emphasis of the discus- 
sion in the paper is on scoring the results of the tests 
and includes a brief discussion of results obtained 
using scoring software. 
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145,778 


AD-A233 931/5/GAR PC A01/MF A01 
Walter Reed Army Inst. of Research, Washington, DC. 





Video Touch-Screen Stimulus-Response Surface 
for Use with Primates. 

T. F. Elsmore, J. K. Parkinson, and R. L. Meligren. 
1989, 4p 

Availability: Pub. in Bulletin of the Psychonomic Socie- 
ty, v27 n1 p60-63 1989. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 


145,779 

AD-A234 114/7/GAR 

North Carolina State Univ. at Raleigh. 
Strategies for Reliable and Real Time Execution on 
a Heterogeneous Multiprocessor. 

Final rept. 

D. P. Agrawal, and J. Mauney. 28 Feb 91, 26p ARO- 
26150.3-EL, 

Contract DAALO3-89-K-0142 


Two important optimization methods were considered 
for private memory multiprocessors: (1) A new static 
dynamic processor allocation and scheduling strategy; 
and (2) A message segmentation technique to mini- 
mize task completion time. The first strategy finds opti- 
mal number of processors required for a program; and 
the second performs an optimal partition of the mes- 
sages so as to achieve maximum overlap in communi- 
cation and computation in private memory systems. 


PC A03/MF A01 


145,780 

AD-A234 449/7/GAR PC A04/MF A01 
Calspan UB Research Center, Buffalo, NY. 

Strategies for Parallel Al implementations. 

Final rept. Jul 89-Jul 90. 

W. B. Day. Dec 90, 62p RADC-TR-90-415, 

Contract F30602-88-D-0026 

Prepared in cooperation with Auburn Univ., AL. Dept. 
of Computer Science and Engineering. 


This report examines computer architectures that are 
appropriate for the Parallel Knowledge Based System 
(PKS). As part of this effort, the PKS (originally simulat- 
ed in Ada) was rewritten in C and renamed the Distrib- 
uted Datalog (DDL) interpreter. The DDL runs a net- 
work of message passing nodes and is a model for 
either a multiprocessor executing a DDL program 
within a distributed memory or a logic program distrib- 
uted among several nodes. This report describes the 
DDL architecture, addresses appropriate multiproces- 
sor architectures for the DDL, describes the current 
DDL implementation and discusses a new memory al- 
location algorithm for the DDL. 


145,781 

AD-A234 524/7/GAR 
Syracuse Univ., NY. 
Content Addressable Memory Project. 

Final rept. Sep 88-Jan 90. 

S. Y. Levy, J. S. Hall, and D. E. Smith. Nov 90, 114p 
RADC-TR-90-290, 

Contract F30602-88-D-0027 

Prepared in cooperation with Rutgers Univ., New 
Brunswick, NJ. 


The Content Addressable Memory Project Consists of 
the development of several experimental software sys- 
tems on an AMT Distributed Array Processor (DAP) for 
evaluation and research purposes. The resulting deter- 
minations of the strengths and weaknesses of the DAP 
are discussed. Two new machine architectures were 
developed in an attempt to consolidate the strengths 
and overcome the weaknesses. The effort led to the 
analysis of certain parallel algorithms from a new point 
of view, and thus to a new class of parallel algorithms, 
the semiserial algorithms. 


PC A06/MF A01 


145,782 
N91-21386/8/GAR 
(Order as N91-21379/3/GAR, PC meen 
1 


Nippon Electric Co. Ltd., Tokyo. 

Parallelization Techniques for a Supercomputer 
with Hierarchical Memory Architecture. 

N. Ando, and N. Nishi. Sep 90, 5p 

In Japanese; English Summary. In National Aerospace 
Lab., Proceedings of the 8TH Nal Symposium on Air- 
craft Computational Aerodynamics: Prospects of Com- 
putational Fluid Dynamics and Super Computers in 
Aerospace Science and Technology p 93-97. 


Large numerical simulation needs a multiprocessor su- 
percomputer, but in tightly coupled architecture, 
memory access contention degrades performance. 
This contention can be reduced by each processor 
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having its own local memory. Hierarchical common 
local memory architecture is evaluated, and its pro- 
gramming techniques are described. 


PC A04/MF A01 


Utilizacao Do Gpiop No Processador Matricial Fps 
- 5410 (Utilization of GPIOP in the Matrix Processor 
Fps-5410). 

J. Beneditodiehl, and J. Suneperez. Oct 90, 72p 
INPE-5152-RPE/634 

In Portuguese; English Summary. 


The main characteristics of the GPIOP (General Pur- 
pose Programmable Input/Output Processor), for use 
of the VAX-AP-GPIOP system of the Mechanics Dept. 
are presented. First, an overview of the GPIOP hard- 
ware is presented. Then, the software of the GPIOP is 
presented, with examples of utilization. 


145,784 
N91-21779/4/GAR 
(Order as N91-21778/6/GAR, PC A11/MF 
A02) 


University of Southern California, Los Angeles. 
Fuzzy Associative Memories. 

B. Kosko. Feb 91, 56p 

In NASA, Lyndon B. Johnson Space Center, Proceed- 
ings of the 2ND Joint Technology Workshop on Neural 
Networks and Fuzzy Logic, Volume 1 p 3-58. 


Mappings between fuzzy cubes are discussed. This 
level of abstraction provides a surprising and fruitful 
alternative to the propositional and predicate-calculas 
reasoning techniques used in expert systems. It allows 
one to reason with sets instead of propositions. Dis- 
cussed here are fuzzy and neural function estimators, 
neural vs. fuzzy representation of structured knowl- 
edge, fuzzy vector-matrix multiplication, and fuzzy as- 
sociative memory (FAM) system architecture. 


145,785 
N91-21787/7/GAR 
(Order as N91-21778/6/GAR, PC A11/MF 
A02 


) 
Missouri Univ.-Columbia. Dept. of Electrical and Com- 
puter Engineering. 
Experiments on Neural Network Architectures for 
Fuzzy Logic. 
J. M. Keller. Feb 91, 16p 
In NASA, Lyndon B. Johnson Space Center, Proceed- 
ings of the 2ND Joint Technology Workshop on Neural 
Networks and Fuzzy Logic, Volume 1 p 201-216. 


The use of fuzzy logic to model and manage uncertain- 
ty in a rule-based system places high computational 
demands on an inference engine. In an earlier paper, 
the authors introduced a trainable neural network 
structure for fuzzy logic. These networks can learn and 
extrapolate complex relationships between possibility 
distributions for the antecedents and consequents in 
the rules. Here, the power of these networks is further 
explored. The insensitivity of the output to noisy input 
distributions (which are likely if the clauses are gener- 
ated from real data) is demonstrated as well as the 
ability of the networks to internalize multiple conjunc- 
tive clause and disjunctive clause rules. Since different 
rules with the same variables can be encoded in a 
single network, this approach to fuzzy logic inference 
provides a natural mechanism for rule conflict resolu- 
tion. 


145,786 
N91-21788/5/GAR 
(Order as N91-21778/6/GAR, PC A11/MF 


A02) 
Texas A and M Univ., College Station. 
Using Fuzzy Logic to Integrate Neural Networks 
and Know Systems. 
J. Yen. Feb 91, 19p 
In NASA, Lyndon B. Johnson Space Center, Proceed- 
ings of the 2ND Joint Technology Workshop on Neural 
Networks and Fuzzy Logic, Volume 1 p 217-233. 


Outlined here is a novel hybrid architecture that uses 
fuzzy logic to integrate neural networks and knowl- 
edge-based systems. The author’s approach offers im- 
portant synergistic benefits to neural nets, approxi- 
mate reasoning, and symbolic processing. Fuzzy infer- 
ence rules extend symbolic systems with approximate 
reasoning capabilities, which are used for integrating 
and interpreting the outputs of neural networks. The 


145,789 


Computer Hardware 


symbolic system captures meta-level information 
about neural networks and defines its interaction with 
neural networks through a set of control tasks. Fuzzy 
action rules provide a robust mechanism for recogniz- 
ing the situations in which neural networks require cer- 
tain control actions. The neural nets, on the other 
hand, offer flexible classification and adaptive learning 
capabilities, which are crucial for dynamic and noisy 
environments. By combining neural nets and symbolic 
systems at their system levels through the use of fuzzy 
logic, the author’s approach alleviates current difficul- 
ties in reconciling differences between low-level data 
processing mechanisms of neural nets and artificial in- 
telligence systems. 


145,787 
N91-21790/1/GAR PC A03/MF A01 
Houston Univ. at Clear Lake City, TX. ¢ 
Analysis of Exhaustive Limited Service for Token 
Ring Networks. 

J. H. Peden. Oct 90, 30p NAS 1.26:188092, NASA- 
CR-188092 

Contract NCC9-16 


Token ring operation is well-understood in the cases of 
exhaustive, gated, gated limited, and ordinary cyclic 
service. There is no current data, however, on queue- 
ing models for the exhaustive limited service type. This 
service type differs from the others in that there is a 
preset maximum (omega) on the number of packets 
which may be transmitted per token reception, and 
packets which arrive after token reception may still be 
transmitted if the preset packet limit has not been 
reached. Exhaustive limited service is important since 
it closely approximates a timed token service discipline 
(the approximation becomes exact if packet lengths 
are constant). A method for deriving the z-transforms 
of the distributions of the number of packets present at 
both token departure and token arrival for a system 
using exhaustive limited service is presented. This 
allows for the derivation of a formula for mean queue- 
ing delay and queue lengths. The method is theoreti- 
cally applicable to any omega. Fortunately, as the 
value of omega becomes large (typically values on the 
order of omega = 8 are considered large), the exhaus- 
tive limited service discipline closely approximates an 
exhaustive service discipline. 


145,788 
N91-21791/9/GAR PC A03/MF A01 
Houston Univ. at Clear Lake City, TX. 

Queueing Models for Token and Slotted Ring Net- 
works. 

Thesis. 

J. H. Peden. Sep 90, 35p NAS 1.26:188091, NASA- 
CR-188091 

Contract NCC9-16 


Currently the end-to-end delay characteristics of very 
high speed local area networks are not well under- 
stood. The transmission speed of computer networks 
is increasing, and local area networks especially are 
finding increasing use in real time systems. Ring net- 
works operation is generally well understood for both 
token rings and slotted rings. There is, however, a 
severe lack of queueing models for high layer oper- 
ation. There are several factors which contribute to the 
processing delay of a packet, as opposed to the trans- 
mission delay, e.g., packet priority, its length, the user 
load, the processor load, the use of priority preemp- 
tion, the use of preemption at packet reception, the 
number of processors, the number of protocol proc- 
essing layers, the speed of each processor, and queue 
length limitations. Currently existing medium access 
queueing models are extended by adding modeling 
techniques which will handle exhaustive limited serv- 
ice both with and without priority traffic, and modeling 
capabilities are extended into the upper layers of the 
OSI model. Some of the model are parameterized so- 
lution methods, since it is shown that certain models 
do not exist as parameterized solutions, but rather as 
solution methods. 


145,789 

PB91-189894 Not available NTIS 
National Inst. of Standards and Technology (NCSL), 
Gaithersburg, MD. Advanced Systems Div. 
Conformance Tester for X.25 DTE Implementa- 
tions. 

Final rept. 

H. Peng, D. H. Su, and S. A. Wakid. 1989, 4p 

Pub. in IEEE (Institute of Electrical and Electronics En- 
gineers) Network Magazine 3, n4 p27-30, 39, Jul 89. 
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A validation suite is presented to test the conformance 
of Data Terminal Equipment (DTE) to the ISO Interna- 
tional Standard of the 1984 X.25 protocol (ISO 7776 
and 8208) as well as to the CCITT recommendations 
of the 1980 version of the protocol. The test cases are 
based on ISO 8882 and the testing methodology itself 
complies with ISO 9646. The paper describes the 

ign, instrumentation, and execution of this tester 
which is written in ‘C’ and available in the public 
domain. 


145,790 


PB91-192310/GAR PC A06/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). 

oe to the Basic Management Support System 


M. Tschichholz, M. Behrendt, A. Dittrich, J. Hall, and 
N. Jantzen. c1991, 119p GMD-509 


The —_ to the Basic Management Support System 
(BMSS) is intended for those —— and imple- 
pees Be services in the BERKOM environ- 
ment wish to incorporate use of the management 
capabilities of the Basic Management Support System 
into their applications. The goal of BERKOM is to real- 
ize a high-speed network (B-ISDN) which integrates 
heterogeneous hardware and software components. 
The BMSS will be a universal tool supporting remote 
administration and control of the distributed compo- 
nents of these applications. The guide begins by pro- 
viding a general backgrounc to the complex area of 
management. It contains an introduction to the 
common concepts of Open Systems Interconnection 
(OSI) management. It then explains the concepts of 
the that are extensions to OSI management, 
and outlines the procedure for integrating applications 
into the management system. It introduces the appli- 
cation programming interfaces (API) offered by the 
BMSS in the short to medium term, and explains the 
steps that need to be taken by potential users who 
wish to incorporate the support offered by the BMSS 
into their applications. It demonstrates the integration 
of a applications into the Basic Management 
Support System with two examples. It concludes with 
an annotated list of documents that may be useful for 
reference purposes. A summary of the input notation 
for the DAMOCLES tool is given in Appendix B. 
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AD-A233 659/2/GAR PC A03/MF A01 
Royal Signals and Radar Establishment, Malvern 


=. 
a [jena Connectivity and instantiations in 
Memorandum rept. 

M. G. Hill, E. V. Whiting, and J. D. Morison. Mar 91, 
32p RSRE-MEMO-4421, DRIC-BR-116741 


a enhancements to the ELLA function type 
mechanism together with enhancements for the multi- 
ple instantiations of functions and the connectivity of 
circuits are discussed. The syntactic and semantic def- 
inition of the new features together with examples of 
their use are presented. 


145,792 

AD-A233 701/2/GAR PC A03/MF A01 
Royal Signals and Radar Establishment, Malvern 
(England). 

ELLA Connectivity Control. 

Memorandum rept. 

M. G. Hill. 1991, 22p RSRE-M-4462, DRIC-BR- 
116643 


This document describes the enhancements to the in- 
ternal data structure of the ELLA compiler for the hold- 
ing and checking of the connectivity information within 
an ELLA design. The consequence of this work on the 
rest of the ELLA system is discussed. (Author). 


145,793 


AD-A233 714/5/GAR PC A03/MF A01 
Information Systems and Technology Center, Wright- 
Patterson AFB, OH. ADA Validation Facility. 


76 VOL. 91, No. 17 


Ada Compiler Validation Summary Report: Certifi- 
cate Number: 900703W1.11014 Silicon Graphics 4D 
ADA Iris-4D/380 = > Iris-4D/380. 

Final rept. 

7 Feb 91, 33p Rept no. AVF-VSR-383-0291 


The following Ada implementation was tested and de- 
termined to pass ACVC 1.11. Testing was completed 
on 3 July 1990. Compiler name and version: 4D ADA 
3.0; Host computer system: Iris-4D/380, IRIX Release 
4D-3.3; Target computer system: Iris-4D/380, IRIX Re- 
lease 4D-3.3; and Customer agreement number: 90- 
against the Ada Standard Ada83-03-16-SIL. The Ada 
implementation described above was tested according 
to the Ada Validation Procedures Pro90 using the cur- 
rent Ada Compiler Validation Capability (ACVC). This 
validation summary report gives an account of the test- 
ing of this Ada implementation. 


145,794 

AD-A233 715/2/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Computer Science. 
Tools for Monitoring and Controlling Distributed 
Applications. 

Technical rept. 

K. Marzullo, and M. D. Wood. Feb 91, 18p Rept no. 
TR91-1187 

Contract N00140-87-C-8904 


The Meta system is a UNIX-based toolkit that assists 
in the construction of reliable reactive systems, such 
as distributed monitoring and ——— systems, tool 
integration systems and reliable distributed applica- 
tions. Meta provides mechanisms for instrumenting a 
distributed application and the environment in which it 
executes, and Meta supplies a service that can be 
used to monitor and control such an instrumented ap- 
plication. The Meta toolkit is built on top of the ISIS 
toolkit; they can be used together in order to build fault 
tolerant and adaptive distributed applications. 


145,795 

AD-A233 739/2/GAR PC A03/MF A01 
California Univ., Los Angeles. 

Expert System Explanation: The User Perspective. 
Research rept. 1 Jun-31 Oct 90. 

A. Jacoby. Oct 90, 37p 

Contract N00014-86-K-0395 


To understand how to tailor expert system explanation 
to users, a study was conducted that examined the re- 
lationship of goals and explanations to two types of 
task performance. It was predicted that students re- 
ceiving goals, explanations, and tasks with highest 
congruence, would perform best. Fifty-three high 
school students were randomly assigned to one of two 
explanation groups or a control group. All groups re- 
ceived the same goal of replicating a scheduling task. 
All groups received a sampled schedule, and the ex- 
planation groups received, in addition, one of two ex- 
planations, a retrospective-trace explanation or a re- 
constructive-justification explanation. The retrospec- 
tive-trace explanation provided the detailed steps of 
how to construct a schedule; the reconstructive-justifi- 
cation explanation provided justification of a given 
schedule. All groups received two tasks, given in 
random order: a replication task of producing a sched- 
ule and a verification task of verifying the correctness 
of a schedule. 


145,796 

AD-A233 747/5/GAR PC A03/MF A01 
Stanford Univ., CA. Center for Large Scale Scientific 
Computation. 

System and Language Environment for Scientific 
Computing. 

Interim rept. Jul 89-Mar 91. 

J. Oliger. Mar 91, 11p Rept no. CLASSIC- 
MANUSCRIPT-91-27 

Contracts N00014-89-J-1815, N00014-90-J-1344 


We discuss the use of component adaptive methods 
for the solution of time dependent partial differential 
equations. After a brief discussion of the methods we 
identify several deficiencies of commonly used lan- 
guages of scientific computing and introduce a graphi- 
cal editor, VOUS, and a language, Vorpal, to solve 
these problems. We also discuss the interaction of the 
— components of our system and their inter- 
aces. 


145,797 
AD-A233 770/7/GAR PC A03/MF A01 
Stanford Univ., CA. Dept. of Computer Science. 


Deductive Programming Synthesis. 

Final technical rept. 10 Nov 88-31 Dec 90. 

Z. Manna. 31 Dec 90, 11p 

Contracts N00039-84-C-0211, DARPA Order-6177 


Program synthesis is the systematic derivation of a 
computer program to meet a given specification. The 
specification is a general description of the purpose of 
the desired program, while the program is a detailed of 
a method for achieving that purpose. The method is 
based on a deductive approach, in which the problem 
of deriving a program is regarded as one of proving a 
mathematical theorem. The theorem expresses the 
existence of an object meeting the specified condi- 
tions. The proof is restricted to be sufficiently construc- 
tive to indicate a method for finding the desired output. 
That method becomes the basis for a program, which 
is extracted from the proof. The emphasis of the work 
has been on automating as much as possible of the 
program derivation process. Theorem-proving meth- 
ods particularly well-suited to the program synthesis 
application have been developed. An interactive pro- 
gram-derivation system has been implemented. Appii- 
cations to database management and planning have 
been investigated. 


145,798 


AD-A233 775/6/GAR PC A03/MF A01 
Information Systems and Technology Center, Wright- 
Patterson AFB, OH. ADA Validation Pacility. 

Ada Compiler Validation Summary Report: Certifi- 
cate Number: 900910W1.11027. Convex Computer 
Corporation, Convex Ada Version 2.0. Convex 
C220 = > Convex C220. 

Final rept. 

4 Feb 91, 43p Rept no. AVF-VSR-387.0291 


The Ada implementation described above was tested 
according to the Ada Validation Procedures Pro90 
against the Ada Standard Ada83 using the current Ada 
Compiler Capability (ACVC) Report (VSR) gives an ac- 
count of the testing of this Ada implementation for and 
technical terms used in this report the reader is re- 
ferred to Pro90 A detailed description of the ACVC 
may be found in the current ACVC User’s Guide UG89. 


145,799 


AD-A233 776/4/GAR PC A02/MF AO1 
Stanford Univ., CA. Center for Large Scale Scientific 
Computation. 

Adaptive Component Methods for Time Depend- 
ent PDE’s. 

Interim rept. Jul 89-Mar 91. 

J. Oliger. Mar 91, 10p Rept no. CLASSIC-91-26 
Contracts N00014-89-J-1815, N00014-90-J-1344 


Component adaptive grid methods for the solution of 
time dependent partial differential equations are de- 
scribed. These methods allow one to solve problems 
in complicated regions efficiently and accurately, to 
automatically control the accuracy of the results ob- 
tained and provide a simple user interface. The use of 
a graphical editing system, VOUS, for grid generation 
and program development and of a language Vorpal 
for the implementation of these methods is discussed. 


145,800 


AD-A233 786/3/GAR PC A03/MF A01 
Information Systems and Technology Center, Wright- 
Patterson AFB, OH. ADA Validation Facility. 

Ada Compiler Validation Summary Report: Certifi- 
cate Number 900703W1.11015 Silicon Graphics 4D 
ADA Iris-4D/220S = > Iris-4D/220S. 

Final rept. 

7 Feb 91, 33p Rept no. AVF-VSR-384.0291 


The Ada implementation described above was tested 
according to the Ada Validation Procedures Pro90 
against the Ada Standard Ada83 using the current Ada 
Compiler Validation Capability (ACVC). This Validation 
Summary Report (VSR) gives an account of the testing 
of this Ada implementation. 


145,801 


AD-A233 794/7/GAR PC A03/MF A01 
Stanford Univ., CA. Center for Large Scale Scientific 
Computation. 





po pa Expressions of Composite Grid Struc- 
ures. 


Interim rept. 1 Jul 89-1 Jan 91. 

R. Pichumani, J. Oliger, and R. Venkata. Jan 91, 27p 
Rept no. CLASSIC-91-25 

Contracts N00014-89-J-1815, NO00014-90-J-1344 


In summary, graphs and s-expressions are really differ- 
ent manifestations of the same entities. While graphs 
are visual, they nonetheless possess dual representa- 
tions in the textual s-expression alphabet. As a result, 
LISP, which is based entirely on s-expressions, is an 
ideal language for dealing with applications that per- 
form extensive manipulations on graph-based objects. 
Scientific applications which make extensive use of 
both graph based objects as well as traditional numeri- 
cal arrays can benefit by implementing their higher 
level data and control structures in LISP. ments of 
code that are computationally intensive can be written 
in a static language such as C or FORTRAN and linked 
in with the higher level code. Such a design strategy 
could preserve the benefits of static compilation (i,e,. 
faster execution speed) while retaining the power and 
flexibility needed to manipulate complex data struc- 
tures. 


145,802 

AD-A233 799/6/GAR PC A03/MF A01 
Information Systems and Technol Center, Wright- 
Patterson AFB, OH. ADA Validation Facility. 

Ada Compiler Validation Summary Report: Certifi- 
cate Number: 900930W1.11030, Aitech Defense 
Systems Inc., Al-ADA/88K Version 2.4, VAXstation 
3100 Cluster Host to = Tadpole TP880V (88100 
Based VME Board) (Dare Machine) (Target). 

Final rept. 

3 Feb 91, 40p Rept no. AVF-VSR-390.0291 


The Ada implementation described above was tested 
according to the Ada Validation Procedures Pro90 
against the Ada Standard Ada83 using the current Ada 
Compiler Validation Capability (ACVC). This Validation 
Summary Report (VSR) gives an account of the testing 
of this Ada implementation. 


145,803 

AD-A233 887/9/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Computer Science. 
Lightweight Causal and Atomic Group Multicast. 
Special technical rept. 

K. O. Birman, A. Schiper, and P. Stephenson. Feb 


91, 47p 
Contract NAG2-593 


The ISIS toolkit is a distributed programming environ- 
ment based on support for virtually synchronous proc- 
ess groups and group communication. We present a 
new suite of protocols in support of this model. Our 
approach revolves around a multicast primitive, called 
CBCAST, which implements a fault tolerant, causally 
ordered message delivery. This primitive can be used 
directly, or extended into a totally ordered multicast 
primitive, called ABCAST. It normally delivers mes- 
sages immediately upon reception, and imposes a 
space overhead proportional to the size of the groups 
to which the sender belongs, usually a small number. 
We conclude that process groups and group communi- 
cation can achieve performance and scaling compara- 
ble to that of a raw message transport layer - finding 
contradicting the widespread concern that this style of 
distributed computing may be unacceptably costly. 


145,804 
AD-A233 905/9/GAR PC A06/MF A01 
National Computing Centre Ltd., Manchester (Eng- 


and). 

Ada Compiler Validation Summary Report: Certifi- 
cate Number 901007NI.11042, SD-Scicon UK Ltd., 
XD Ada MC68020 Version 1.2 VAX Cluster (Host 
and Target). 

Final rept. 

7 Oct 90, 107p Rept no. AVF-VSR-90502/71-900220 


The Ada implementation described above was tested 
according to the Ada Validation Procedures Pro90 
against the Ada Standard Ada83 using the current Ada 
Compiler Validation Capability (ACVC). This Validation 
Summary Report (VSR) gives an account of the testing 
of this Ada implementation. 


145,805 

AD-A233 933/1/GAR PC A03/MF A01 
Information Systems and Technology Center, Wright- 
Patterson AFB, OH. ADA Validation Facility. 
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Ada Compiler Validation Summary Report: Verdix 
, VADS Sun-4 SunOS, VADa-110-4040, 

Version 6.0 Sun4/280, SunOS 4.0 = Sun 4/280, 

SunOS 4.0 (Host Target), 900228W 1.11006. 

Final rept. 

17 Jan 91, 39p 


The Ada implementation described above was tested 
according to the Ada Validation Procedures Pro90 
against the Ada Standard Ada83 using the current Ada 
Compiler Validation Capability (ACVA). This Validation 
Summary Report (VSR) gives an account of the testing 
of this implementation. 


145,806 

AD-A233 961/2/GAR PC A04/MF A01 

National Inst. of Standards and Technology, Gaithers- 

burg, MD. 

Ada Compiler Validation Summary Report. Certifi- 

cate Number: 901109S1.11053, Digital Equipment 
VAX Ada, Version 2.2 VAX 8800 = > 

VAX 8800. 


Final rept. 
12 Dec 90, 59p Rept no. AVF-NIST9O0DEC505-1-1.11 


The Ada implementation described above was tested 
re to the Ada Validation Procedure (Pro90) 
against the Ada Standard (Ada83) using the current 
Ada Compiler Validation Capability (ACVC). This Vali- 
dation Summary Report (VSR) give an account of the 
testing of this Ada implementation. 


145,807 

AD-A234 029/7/GAR PC A07/MF A01 
Office of the Secretary of Defense, Washington, DC. 
Ada Joint Program Office. 

Proceedings of the Annual Ada Software Engi- 
neering Education and Training (ASEET) Symposi- 
um (5th), 14-16 August 1990. 

Aug 90, 133p 


This document contains papers and panel position 
papers that would have presented or distributed at the 
August 1990 Symposium which was canceled. Panel 
discussions on (1) Curriculum Trends in Software Engj- 
neering; (2) Lessons Learned in Software Engineering 
taught with Ada; (3) The Future of Ada. Papers pre- 
sented such as, Implementation of Artificial Systems in 
Ada; A Design Methodology for Object Based Lan- 
guages; era Development and Ada; STANFINS 

edesign Subsystem II: Developing a Large MIS Appii- 
cation Using Ada; The Place of Ada in an Undergradu- 
ate Software Engineering Curriculum; Using Short Lab- 
oratory Exercises to Develop Ada Awareness. 


145,808 

AD-A234 055/2/GAR PC A09/MF A01 
National Computer Security Center, Fort George G. 
Meade, MD. 

American Telephone and Telegraph System V/ 
MLS Release 1.1.2 Running on UNIX System V Re- 
lease 3.1.1. 

Final evaluation rept. 

K. M. Bielat, C. A. Crescenzi, M. D. Gabriele, W. N. 
Havener, and S. G. Kass. 18 Oct 89, 179p Rept no. 
CSC-EPL-89/003 


The security protection provided by the ATT System 
V/MLS(System V/MLS) operating system, configured 
as described in the Trusted Facility Manual, when run- 
ning on the ATT 3B2/500 or 3B2/600 mini computers, 
has been evaluated by the National Computer Security 
Center (NCSC). The security features of System V/ 
MLS were examined against the requirements speci- 
fied by the DoD Trusted Computer System Evaluation 
Criteria (the Criteria or TCSEC) dated 26 December 
1985 in order to establish a TCSEC rating. The NCSC 
evaluation team has determined that the highest class 
at which System V/MLS satisfies all the specified re- 
quirements of the Criteria is class B1. Therefore 
System V/MLS, when configured in the manner de- 
scribed in the Trusted Facility Manual, has been as- 
signed a class B1 rating. A system that has been rated 
as being a B1 class system provides a Trusted Com- 
puting Base (TCB) that preserves the integrity of sensi- 
tivity labels and uses them to enforce a set of manda- 
tory access control rules. The UNIX System V operat- 
ing system is a general purpose time-sharing system. 
System V/MLS, an enhanced version of UNIX System 
V, was developed to meet the B1 Criteria while main- 
taining compatibility with UNIX System V. 


145,809 
AD-A234 056/0/GAR PC A07/MF A01 


145,811 
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National age Security Center, Fort George G. 


—— MD. 
Business 
MVS/XA with RACF Version 1.8. —— 
Final evaluation rept. 
D. N. Stigdon, J. Rub, K. Elliott, C. Glabus, and M. 


Oehler. 15 Jun 88, 148p Rept no. CSC-EPL-88/003 


The security protection provided by the International 
Business Machines Corporation Multiple Virtual Stor- 
age/Extended Architecture (MVS/XA) operating 
— with the Resource Access Control Facility 
(RACF) product (see page B-1, Appendix B, Evaluated 
Software Components, i the 


, to 
most secure manner described in the Trusted Facility 
Manual, running on System/370 Extended Architec- 
ture (XA) machines (see page A-1, Appendix A, Evalu- 
ated Hardware ) has been examined by 
the National Computer Security Center (NCSC). The 
security features of MVS/VA with RACF were evaluat- 
ed against the requirements specified by the DoD 
Trusted Computer System Evaluation Criteria (the Cri- 
teria) dated December 1985. The NCSC evaluation 
team has determined that the highest class at which 
MVS/XA with RACF satisfies all specified require- 
ments of the Criteria is Class C2 and therefore, usi 
the ified hardware, MVS/SP Version 2 Release 
with RACF Version 1 Release 8 configured in the most 
secure manner described in the Trusted Facility 
Manual, has been assigned a class C2 rating. A 
system that has been rated as being a C division 
system provides for discretionary protection and, 
through the inclusion of audit ilities, accountabil- 
ity of subjects and the actions they initiate. Class C2 
systems enforce a finely grained discretionary access 
control, making users individually accountable for their 
actions through login procedures, auditing of security- 
relevant events, and resource isolation. 


145,810 

AD-A234 058/6/GAR PC A09/MF A01 
National Computer Security Center, Fort George G. 
Meade, MD. 

Unisys Corporation OS 1100. 

Final evaluation rept. 

D. G. Crossman, J. Donndelinger, J. Jones, E. 
Coyne, and R. Williamson. 27 Sep 89, 182p Rept no. 
CSC-EPL-89/004 


The security protection provided by the Unisys OS 
1100 operating system, configured according to the 
most secure manner described in the Trusted Facility 
Manual 42, running on the 1100/90, the 2200/200, or 
the System 11 as described on page 6, Hardware 
Overview, has been examined by the National Com- 
puter Security Center (NCSC). The security features of 
OS 1100 were examined and tested against the re- 
quirements specified by the DoD Trusted Computer 
System Evaluation Criteria (the Criteria) dated Decem- 
ber 1985 in order to establish a rating. This report doc- 
uments the evaluation team’s understanding of the se- 
curity-relevant features of OS 1100. Based on this un- 
derstanding, the evaluation team has determined OS 
1100 to be Class B1. Security testing was performed 
by the vendor and the team. It has been determined 
that the security features are implemented as de- 
signed. All security-related documentation for the 
system has been reviewed and determined to be ade- 
quate and accurate. 


145,811 

AD-A234 059/4/GAR PC A06/MF A01 
National Computer Security Center, Fort George G. 
Meade, MD. 

International Business Machines Corporation VM/ 
SP with RACF. 

Final evaluation rept. 

R. L. Brown, K. D. Vane, D. L. Gill, M. J. Oehler, and 
R. A. Willinghan. 28 Sep 89, 123p Rept no. CSC- 
EPL-89/005 


The security protection provided by the International 
Business Machines Corporation VM/SP with RACF 
operating system software as described in Appendix 
B, running on one of the IBM 370 processors listed in 
Appendix A and configured in an appropriately trusted 
manner as described in the Trusted Facilities Library 
28 has been examined by the National Computer Se- 
curity Center (NCSC). The security features of VM/SP 
with RACF were examined against the requirements 
specified by the DoD Trusted Computer System Eval- 
uation Criteria 40(the Criteria) dated 26 December, 
1985 in order to establish a candidate rating. The 
NCSC evaluation team has determined that the high- 
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est class at which VM/SP with RACF satisfies all the 
specified requirements of the Criteria is class C2. A 
system has been rated as being a C division system 
provides for discretionary (need-to-know) protection 
and, through the inclusion of audit capabilities, for ac- 
countability of subjects and the actions they may initi- 
ate. Such a system is expected to run in an environ- 
ment of cooperating users processing data at the 
same level of sensitivity. 


145,812 

AD-A234 060/2/GAR PC AO5/MF A01 
National Computer Security Center, Fort George G. 
Meade, MD. 

Data General Corporation Advanced Operating 
System/Virtual Storage (AOS/VS). Revision 7.60. 
Final evaluation rept. 

A. C. Hoheb, R. L. Brown, J. Bulger, S. Chokhani, 
- D. Dasher. 22 Feb 89, 82p Rept no. CSC-EPL- 
89/001 


The security protection provided by Data General Cor- 
poration’s Advanced Operating System/Virtual Stor- 
age (AOS/VS) revision 7.60 operating system running 
on the ECLIPSE MV/Family of 32-bit super-minicom- 
puters has been examined by the National Computer 
Security Center (NCSC). The security features of 
AOS/VS were examined against the requirements 
specified by the DoD Trusted Computer System Eval- 
uation Criteria (the Criteria), dated December 1985, in 
order to establish a candidate rating. The NCSC eval- 
uation team has determined that the highest class at 
which AOS/VS satisfies all the specified requirements 
of the Criteria is class C2. AOS/VS, using the specified 
requirements of the Criteria is class C2. AOS/VS, 
using the specified hardware and software (see Ap- 
pendices A and B), configured and operated as de- 
scribed in the Trusted Facility Manual, has been as- 
signed a class C2 rating. A system that has been rated 
as being a C2 system provides a Trusted Computing 
Base (TCB) that enforces a discretionary (need-to- 
know) access control mechanism and audits the secu- 
rity relevant actions of individual users. 


145,813 

AD-A234 083/4/GAR PC A0O5/MF A01 

— of Standards and Technology, Gaithers- 
urg, MD. 

Ada Compiler Validation Summary Report: DDC 

International A/S, DACS VAX/VMS to 80186 Bare 

Ada Cross Compiler System, Version 4.6, VAX 

8530 (Host) to Bare Board iSBC 186/93A (Host), 

901129S1.11079. 

Final rept. 

30 Nov 90, 98p Rept no. NIST-90DDC500-8-1.11 


The Ada implementation described above was tested 
according to the Ada Validation Procedures Pro90 
against the Ada Standard Ada83 using the current Ada 
Compiler Validation Capability (ACVC). This Validation 
Summary Report (VSR) gives an account of the testing 
of this Ada implementation. 


145,814 

AD-A234 118/8/GAR PC A06/MF A01 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 

Ada Compiler Validation Summary Report: Certifi- 
cate Number: 901129S1.11112 DDC International 
A/S DACS 80386 DMS/OS Ada Compiler System, 
Version 4.6 IBM PS/2 Model 80-311 = > IBM PS/2 
Model 80-311. 

Final rept. 

30 Nov 90, 117p Rept no. NIST90DDC500-9-1.11 


The Ada implementation described above was tested 
—— to the Ada Validation Procedures (Pro90) 
against the Ada Standard (Ada83) using the current 
Ada Compiler Validation Capability (ACVC). This Vali- 
dation Summary Report (VSR) gives an account of the 
testing of this Ada implementation. 


145,815 

AD-A234 121/2/GAR PC A09/MF A02 
Naval Research Lab., Washington, DC. 

NRL Connection Machine Fortran Library. 

Final rept. 

M. A. Young. 16 Apr 91, 196p Rept no. NRL-MR- 
6807 

Original contains color plates: All DTIC reproductions 
will be in black and white. 


The NRL Connection Machine Fortran Library consists 
of numerous mathematical routines coded in CM For- 
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tran along with lower level routines written in Paris 
which manipulate data, plot data, and perform oper- 
ations unavailable in the context of the CM Fortran lan- 
—. Users are able to remain entirely within the CM 
‘ortran programming environment while making calls 
to these library routines. Interfaces to the Framebuffer, 
a high resolution graphics device, and the DataVault, a 
high speed I/O channel, are available. A summary and 
demonstration of each routine is provided. 


145,816 


AD-A234 124/6/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 
Implementation of the Singular Value Decomposi- 
tion on the Connection Machine CM-2. 

N. A. Chu. 11 Apr 91, 41p Rept no. NRL-9318 


In modern digital signal processing, the singular value 
decomposition is increasingly recognized as an impor- 
tant mathematical tool. The true measure of useful- 
ness of such a tool is very much dependent on the 
ability to compute it at ‘supercomputer’ throughput 
rates. This report describes an implementation of the 
singular value decomposition (SVD) on the Connection 
Machine CM-2 using parallel Fortran. The algorithm is 
based on Hestenes’s, which is a Jacobi iteration in 
which pairs of rows are rotated to become orthogonal. 
The Fortran implementation of this algorithm on a full 
CM-2 is comparable in execution speed to the Linpack 
implementation on a Convex C220 processor. 


145,817 


AD-A234 168/3/GAR PC A03/MF A01 
National Computer Security Center, Fort George G. 
Meade, MD. 

Infotron INX4400/USM. 

Final evaluation rept. 

K. M. Bielat, C. C. Crescenzi, D. N. Robidoux, and J. 
W. Taylor. 6 Jun 89, 38p Rept no. CSC-EPL-89/002 


The Infotron Intelligent Network Exchange with the 
User Security Module option (INX4400/USM) is a high 
capacity digital data switching system (front-end con- 
nection switch) that handles asynchronous and syn- 
chronous data transmissions. It uses distributed logic 
and master-slave hierarchy to transfer data and con- 
trol signals between devices that interface with the 
INX4400/USM. The INX4400/USM interfaces con- 
form to EIA RS232C (CCITT V.24/V.28), and CCITT 
V.11 and V.35 standards. The INX4400/USM can in- 
clude up to 4000 input/output interfaces and can con- 
sist of 64 nodes. Because the USM solely interacts 
with asynchronous devices, this evaluation only ad- 
dresses asynchronous data transmissions. 


145,818 


AD-A234 171/7/GAR PC A06/MF A01 
National Computer Security Center, Fort George G. 
Meade, MD. 

— Packard Computer Systems Division MPE 
v/ 


Final evaluation rept. 

R. L. Brown, J. J. Donndelinger, J. R. Jones, and A. 
M. Wilson. 4 Oct 88, 106p Rept no. CSC-EPL-88/ 
010 


The security protection provided by the Hewlett Pack- 
ard Computer Systems Division MPE V/E operating 
system, running on one of the HP3000 System Proc- 
essing Units listed in Appendix A and configured in an 
appropriately secure manner as described in the Trust- 
ed Facilities Manual sections of the Security Manage- 
ment Guide 61, and running on an acceptable combi- 
nation of hardware from the list in Appendix B has 
been examined by the National Computer Securi 
Center (NCSC). The security features of MPE V/ 
were examined against the requirements specified by 
the DoD Trusted Computer System Evaluation Criteria 
86 (the Criteria) dated 26 December, 1985 in order to 
establish a candidate rating. The MPE V/E operating 
system has a number of features that enhance the se- 
curity of the computing system. These include both 
hardware features such as virtual memory and a two 
State architecture, and software features such as 
Access Control Definitions (ACD) and individually re- 
stricted operating system commands. 


145,819 

AD-A234 182/4/GAR PC A03/MF A01 
Information Systems and Technology Center, Wright- 
Patterson AFB, OH. ADA Validation Facility. 


Ada Compiler Validation Pemonge? | Report: Certifi- 
cate Number: 900703W1.11016, Silicone Graphics, 
4D ADA, Iris-4D/25 Greater Than or Equal to Iris- 
4D/25. 

Final rept. 

7 Feb 91, 33p 


The Ada implementation described above was tested 
—— to the Ada Validation Procedures (Pro90) 
against the Ada Standard (Ada83) using the current 
Ada compiler Validation Capability (ACVC). This Vali- 
dation Summary Report (VSR) give an account of the 
testing of this Ada implementation. 


145,820 

AD-A234 234/3/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Coordinated Sci- 
ence Lab. 

Parallel Systems Ee to Universal Receivers. 
U. Madhow, and M. B. Pursley. Mar 91, 18p ARO- 
25342.16-EG, 

Contract DAAL03-87-K-0097 

Availability: Pub. in IEEE Transactions on Information 
Theory, v37 n2 p291-306 Mar 91. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


145,821 

AD-A234 254/1/GAR PC A04/MF A01 
Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). 

Ada Compiler Validation Summary Report: Certifi- 
cate Number: 90081411.11041 SYSTEAM KG Alsy- 
COMP-025, Version 1.83 MIPS M/120-5 Under 
RISC/os Host and Target. 

Final rept. 

Aug 90, 74p 


The Ada implementation described above was tested 
according to the Ada Validation Procedures Pro89 
against the Ada Standard Ada83 using the current Ada 
Compiler Validation Capability (ACVC). This Validation 
Summary Report (VSR) gives an account of the testing 
of this Ada implementation. 


145,822 
AD-A234 323/4/GAR PC A04/MF A01 
National Inst. of Standards and Technology, Gaithers- 


urg, A 
Ada Compiler Validation browned bay at Certifi- 


cate Number: 901129S1.11050 Di International 
A/S DACS VAX/VMS Native Ada Compiler System, 
Version 4.6 VAX 8530 = > VAX 8530. 

30 Nov 90, 53p 


The Ada implementation described above was tested 
according to the Ada Validation Procedures Pro90 
against the Ada Standard Ada83 using the current Ada 
Compiler Validation Capability (ACVC). This Validation 
Summary Report (VSR) gives an account of the testing 
of this Ada implementation. 


145,823 

AD-A234 325/9/GAR PC A08/MF A01 
lIT Research Inst., Lanham, MD. 

Requirements for Developing Embedded Real- 
Time Trusted Computer System (ERT-TCSs). 

Final rept. 

31 Jul 90, 172p 


This paper documents the results of a research effort 
that attempts to define and — the require- 
ments for secure embedded realtime systems. Of 
major importance, is the recognition that security envi- 
ronments, and hence requirements, change a the 
life cycle of these systems. Thus this paper defines 
separate requirements for the development, oper- 
ations, and maintenance environments for secure em- 
bedded real time systems. 


145,824 

AD-A234 350/7/GAR PC A04/MF A01 

a of Standards and Technology, Gaithers- 
rg, MD. 

Ada Compiler Validation Summary Report: Digital 

Equipment Corporation, VAX Ada, Version 2.2, 

BAX 8800 (Host) t VAX MicroVAX II Running 

VAXELN Version 4.1 (Target), 901109S 1.11054. 

Final rept. 

12 Dec 90, 59p Rept no. NIST-90DEC505-2-1.11 


The Ada implementation described above was tested 
according to the Ada Validation Procedures Pro90 





against the Ada Standard Ada83 using the current Ada 
Compiler Validation Capability (ACVC). This Validation 
Summary Report (VSR) gives an account of the testing 
of this Ada implementation. 


145,825 

AD-A234 380/4/GAR PC A03/MF A01 

Hoag | Inst. of Standards and Technology, Gaithers- 
urg, MD. 

Ada Compiler Validation Summary Report: Certifi- 

cate Number: 901129S1.11051, DDC International 

A/S, DACS VAX/VMS to 68020 Bare Cross Compil- 

er System, Version 4.6 MicroVAX 3100 Greater 

Than or Equal to Motorola MVME133. 

Final rept. 17 Dec 90-1 Mar 91. 

1 Mar 91, 45p 


The Ada implementation described above was tested 
according to the Ada Validation Procedures Pro 90 
against the Ada Standard Ada 83 using the current 
Ada Compiler Validation Capability (ACVC). This Vali- 
dation Summary Reports (VCR) gives an account of 
the testing of this data implementation. 


145,826 

AD-A234 404/2/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Lab. for 
Computer Science. 

Using Mappings to Prove Timing Properties. 
Technical rept. 

N. Lynch, and H. Attiya. Mar 91, 43p Rept no. MIT/ 
LCS/TM-412.C 

Contract N00014-85-K-0168 


A new technique for proving timing properties for 
timing based algorithms is described; it is an extension 
of the mapping techniques previously used in proofs of 
safety properties for asynchronous concurrent sys- 
tems. The key to the method is a way of representing a 
system with timing constraints as an automaton whose 
state inciudes predictive timing information. Timing as- 
sumptions and timing requirements for the system are 
both represented in this way. A multi-valued mapping 
from the assumptions automaton to the requirements 
automaton is then used to show that the = system 
satisfies the requirements. One type of mapping is 
based on a collection of variant functions providing 
measures of progress toward timing goals. The tech- 
nique is illustrated with two examples, a simple re- 
source manager and a two-process race system. 


145,827 

AD-A234 416/6/GAR PC A04/MF A01 
Pittsburgh Univ., PA. Inst. for Computational Mathe- 
matics and Applications. 

NFEARS: A Nonlinear Adaptive Finite Element 
Solver. Part 2. User’s Manual. 

C. K. Mesztenyi, and W. C. Rheinboldt. Mar 91, 56p 
Rept no. ICMA-91-157-PT-2 

Contracts N00014-90-J-1025, N00014-80-C-9455 
Prepared in cooperation with Maryland Univ., Comput- 
er Science Center, Contract NO0014-85-K-0169. 


This represents the second Part of the report on 
NFEARS, the Nonlinear Finite Element Adaptive Re- 
search Solver developed jointly by the Universities of 
Maryland and Pittsburgh. This part constitutes the 
User’s Manual for the system version 6. It was intend- 
ed to describe all necessary aspects for running 
NFEARS successfully without requiring a detailed 
knowledge of the mathematical background given in 
Part |. However, the reader should be generally familiar 
with the aims and tasks of the program. 


145,828 

AD-A234 438/0/GAR PC A06/MF A01 

——— of Standards and Technology, Gaithers- 
urg, MD. 

Ads Compiler Validation Summary Report: Certifi- 

cate Number: 901129S1.11077 DDC international 

A/S DACS VAX/VMS to 80186 Bare Ada Cross 

Compiler System with Rate Monotonic oaenanes 

Version 4.6 VAX 8530 => Bare Board iSBC/03A. 

Final rept. 

30 Nov 90, 101p 


The Ada implementation described above was tested 
a to the Ada Validation Procedures (Pro 90) 
against the Ada Standard (Ada 83) using the current 
Ada Compiler Validation ability (ACVC). This Vali- 
dation Summary Report (VSR) gives an account of the 
testing of this Ada implementation. 


PC A04/MF A01 


145,829 
AD-A234 439/8/GAR 
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pcg gg of Standards and Technology, Gaithers- 
urg, MD. 

Ada Compiler Validation Summary Report: Certifi- 
cate Number: 901129S1.11075 Di international 
A/S DACS 80386 UNIX V Ada Compiler System, 
Version 4.6 ICL DRS300 = > ICL DRS300. 

Final rept. 

30 Nov 90, 72p 


The Ada implementation described above was tested 
according to the Ada Validation Procedures Pro90 
against the Ada Standard Ada83 using the current Ada 
Compiler Validation Capability (ACVC). This Validation 
Summary Report (VSR) gives account of the testing of 
this Ada implementation. 


145,830 

AD-A234 445/5/GAR PC A03/MF A01 
Unisys Defense Systems, Reston, VA. Tactical Sys- 
tems Div. 
Software Techno! for Adaptable, Reliable Sys- 
tems (STARS), UR60-IRIS-Ada Toolset. User’s 
Guide (Draft). 

Informal technical rept. 

25 Jan 91, 12p Rept nos. STARS-RC-01310/001/ 
00, GR-7670-1162(NP) 

Contract F19628-88-D-0031 

See also Magnetic Tape dtd. 19 Apr 91, AD-M000 037. 


The STARS Iris-Ada toolset consists of a translator 
which translates Ada program units into the Iris-Ada 
representation, a set of library management tools, and 
the basic components needed to construct other tools 
which use the Iris-Ada representation. This report de- 
scribes how to install this toolset from sources and 
how to use the various tools. 


145,831 

AD-A234 455/4/GAR PC A03/MF A01 
Radex, Inc., Bedford, MA. 

Coordinate System Conversion Software User’s 
Guide for Attitude, Quaternion, M50 and Related 
Applications. 

Technical rept. Jun 89-Nov 90. 

M. J. Kendra, and N. A. Bonito. 30 Nov 90, 25p RX- 
R-90111, SCIENTIFIC-5, GL-TR-90-0327, 

Contract F19628-89-C-0068 


The Coordinate System Conversion Software is a col- 
lection of general purpose subroutines and functions 
which may be used to transform vector quantities from 
one coordinate system to another. The report de- 
scribes these routines and gives several simple exam- 
ples of their use. A section is devoted to derivations 
using NASA quaternion operations. These differ from 
what is used in other literature. 


145,832 

AD-A234 465/3 Not available NTIS 
Naval Postgraduate School, Monterey, CA. 

Computer Graphics. Volume 24, Number 2: Pro- 
ceedings of the Symposium on Interactive 3D 
— Heid in Snowbird, Utah on 25-28 March 
1 3 


Mar 90, 274p 

Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 

Availability: Association for Computing Machinery, Box 
64145, BAltimore, MD 21264 PC $26.00. No copies 
furhished by DTIC/NTIS. 


Contents: Manipulating 3D Structures; Invited Demon- 
strations: Virtual Worlds; Radiosity; Visualization; 
Curve and Surface Modeling; Invited Demonstrations: 
Interactive Modeling; Performance Evaluation; Virtual 
Worlds; Panel Discussion on Virtual Worlds; Birds of a 
Feather Sessions; User Interfaces |; User Interfaces II; 
Closing Session. The purpose of the symposium is to 
look at what research groups are doing with their high- 
performance, real-time interactive graphics systems to 
find out what special purpose architecture are on the 
drawing board, to discuss what are the most user- 
friendly paradigms for interaction with such systems, 
and to learn what applications are still waiting for an 
appropriate 3D interactive system. 


145,833 

AD-A234 484/4/GAR PC A03/MF A01 
Royal Signals and Radar Establishment, Malvern 
(England). 

Z Usage and ot 
R. MacDonald. Feb 
116690 


Training courses for Z teach the notation and a 
number of commonly used techniques for manipulat- 


je. 
1, 43p RSRE-91003, DRIC-BR- 


145,837 
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ing it. Experienced of writing Z specifications and read- 
ing those of others leads to the development of other 
techniques, many of which are passed around infor- 
mally between Z practitioners, but which are less likely 
to be written down. This paper presents a miscell 

of observations drawn from experience of using Z, 
shows a variety of techniques for expressing certain 
classes of ideas concisely and clearly, and alerts the 
reader to certain pitfalls which may trap the unwary 
user. Paper assumes a familiarity with the Z nota- 
tion and the modelling of operations using the state- 
machine style, including error-handling. 


145,834 


AD-A234 528/8/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

BaRT Manual Version 3.0. 

Memorandum rept. 

N. Hota, C. L. R , and L. W. Chang. 14 Feb 91, 
47p Rept no. NRL-MR-6778 


BaRT is an inference engine which has been devel- 
oped to aid in classification problem solving. This infer- 
ence engine uses Bayesian reasoning and can handle 
problems associated with incomplete and uncertain 
evidence. It has successfully been used to perform 
ship classification. This manual describes how to load 
the BaRT computer program and how to use all of the 
available commands. This manual also provides some 
theoretical a and some implementation de- 
tails concerning BaRT. 


145,835 


AD-A234 529/6/GAR PC A06/MF A01 

a Inst. of Standards and Technology, Gaithers- 
urg, MD. 

Ada Compiler Validation Sum 

cate Number: 901129S1.11074 

A/S DACS VAX/VMS 60 80386 PM Bare Ada Cross 

Compiler System, Version 4.6 VAX 8530 = 

Board iSBC 386/21. 

Final rept. 

30 Nov 90, 101p 


The Ada implementation described above was tested 
according to the Ada Validation Procedures Pro90 
against the Ada Standard Ada83 using the current Ada 
Compiler Validation Capability (ACVC). This Validation 
Summary Report (VSR) gives an account of the testing 
of this Ada implementation. 


145,836 

DE91010689/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Plotting and summary routines for TASK8. 

W. F. Chambers, and J. H. Doyle. Jan 91, 37p 
SAND-90-1701 

Contracts AC04-76DP00789, AC34-90DP62349 
Sponsored by Department of Energy, Washington, DC. 


Plotting and summary routines available for the TASK8 
microprobe operating system are able to accept both 

al and quantitative data. All of the routines are 
able to be run as subroutines from within the TASK8 
program or as stand alone programs. Additionally, the 
spectral plotting routine can be run from within a modi- 
fied version of SQ. The quantitative routines currently 
in use with TASK8. Quantitative output can be sent by 
the summary program to a serial port that is connected 
to a VAX or PC in addition to printing it. The plotting 
codes have been written so that either a Tracor North- 
ern TN2000 or a TN5xxx analyzer may be used with 
either a Hewlett Packard HP7221 series or a HP7470/ 
HP7550 series plotter. The plotting routine for spectra 
incorporates a user definable “usual was” option to 
simplify most input procedures. The quantitative plot- 
ting routine offers numerous options including scale 
expansion, smoothing, auto-labeling, special symbols, 
and multiple pens. 5 refs., 5 figs. 


145,837 

FIPS PUB 120-1A/GAR PC E09 
National Inst. of Standards and Technology (CSL), 
Gaithersburg, MD. 

Graphical Kernel System (GKS). Pascal Binding; 
Cat : Software Standard; Subcategory: 
Graphics. 

Federal information processing standards (Final). 

D. R. Benigni. c1991, 17! 

Supersedes FIPS PUB 120. See also FIPS PUB 120-1 
and FIPS PUB 120-1B. Also pub. as American National 
Standards Inst., New York rept. no. ANSI-X3.124.2- 
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1988. Prepared in cooperation with American National 
Standards Inst., New York. 

Three ring vinyl binder also available; North American 
Continent price $7.00; all others write for quote. 


The revision supersedes FIPS PUB 120 and modifies 
the standard by adding a requirement for validation of 
GKS implementations that are acquired by Federal 
agencies. FIPS 120-1 adopts American National 
Standard Graphical Kernel System (ANS GKS), ANSI 
X3.124-1985, Functional Description, which consists 
for four parts (X3.124.1-1985 FORTRAN Binding, 
X3.124.2-1988 Pascal Binding, X3.124.3-1989 Ada 
Binding), as a FIPS. ANS GKS specifies a library (or 
toolbox package) of subroutines for an application pro- 
grammer to incorporate within a program in order to 

oduce and manipulate two-dimensional pictures. 

he — of the standard is to promote portability of 
graphics lication programs between different in- 
Stallations. The standard is for use by implementors as 
the reference authority in developing graphics soft- 
ware systems; and by other computer professionals 
who need to know the precise syntactic and semantic 
rules of the standard. 


145,838 


N91-21741/4/GAR 

Houston Univ. at Clear Lake City, TX. 
Experience with Abstract Notation One. 

J. D. Harvey, and A. C. Weaver. Jul 90, 39p NAS 
1.26:188090, NASA-CR-188090 

Contract NCC9-16 


PC A03/MF A01 


The development of computer science has produced a 
vast number of machine architectures, programming 
languages, and compiler technologies. The cross 
product of these three characteristics defines the 
spectrum of previous and present data representation 

ies. With regard to computer networks, the 
uniqueness of these methodologies presents an ob- 
stacle when disparate host environments are to be 
interconnected. Interoperability within a heterogene- 
ous network relies upon the establishment of data rep- 
resentation commonality. The International Standards 
Organization (ISO) is currently developing the abstract 
syntax notation one standard (ASN.1) and the basic 
encoding rules standard (BER) that collectively ad- 
dress this problem. When used within the presentation 
layer of the open systems interconnection reference 
model, these two standards provide the data represen- 
tation commonality required to facilitate interoperabil- 
ity. The details of a compiler that was built to automate 
the use of ASN.1 and BER are described. From this 
experience, insights into both standards are given and 
potential problems relating to this development effort 
are discussed. 


145,839 


N91-21742/2/GAR PC A12/MF A02 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Ideal, Uma Interface Dialogica Em Liguagem Natu- 
ral Para Sistemas Especialistas (ideal, a Dialogic 
Interface in a Natural Language for Expert Sys- 
tems). 

Ph.D. Thesis. 

C. A. Deoliveira. Oct 90, 254p INPE-5151-TDL/424 
In Portuguese; English Summary. 


The IDEAL system is a natural language interface 
which translates a natural language phrase into a deci- 
sion rule premise/conclusion. The system is useful for 
interfacing expert systems during the knowl ac- 
quisition phase. Each input phase is outputted as a 
number of metalinguistic paraphrases: the user can 
select what best approaches the desired meaning. 
The IDEAL understanding power is increased during 
each system session. The system learns the style, the 
particular grammer, the semantic world, the significant 
linguistic relations of the user. In other words, in a par- 
ticular and specific world, it creates meaningful 
phrases. The system is initialized with an empty lexi- 
cal-semantic database, which is filled during an inter- 
active dialog process. Thus, the IDEAL system is a 
flexible and portable natural language interface. 


145,840 


N91-21743/0/GAR PC A08/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 
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Implementation of a Matrix Theorem Prover for 
Propositional Modal Logic. 
—— Sussex Univ., Brighton, England, 1 Sep. 


0, Bisacchicoelho. Sep 90, 167p INPE-5124-RPE/ 
9 


Prepared in Cooperation with Sussex Univ., Brighton, 
England. 


The implementation of a matrix theorem prover for the 
propositional modal logic S5 is presented. A matrix 
theorem prover for classical logic is adapted to per- 
form semantic tableaux-based proofs in the modal 
logic S5 by means of exploring the peculiar accessibil- 
ity relation defined by the possible-worids semantics 
for this logic. This method is easily adaptable to exe- 
cute proofs in other modal logics. The relevant litera- 
ture is surveyed and the proof method is presented in 
detail along with its implementation. The adaptation of 
the program to work for other logics is discussed. 


145,841 


N91-21744/8/GAR PC A05/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Implementacao Em C+ + de Duas Classes Para O 
Processamento Morfologico de Imagens (imple- 
mentation in Two Classes of C (+ +) For Morpho- 
logical Processing of Images). 

G. Pilchen. Dec 90, 76p INPE-5217-RPE/642 

In Portuguese; English Summary. 


Object oriented ons ap allow the creation of easy 
use and maintenance of image processing systems. A 
class for gray level images, with the definition of mor- 
phological operations is defined. Memory use is opti- 
mized thanks to the functions of another class. Mor- 
phological operation definition is generic and allows 
other filtering operation implementation. 


145,842 
N91-21770/3/GAR PC A03/MF A01 
Cornell Univ., ithaca, NY. 

Tools for Monitoring and Controlling Distributed 
ee 

K. Marzullo, and M. D. Wood. Feb 91, 17p NAS 
1.26:188034, TR-91-1187, NASA-CR-188034 
Contracts NAG2-593, N00140-87-C-8904 

Sponsored in Part by Gie Graduate Student Fellow- 
ship. 


The Meta system is a UNIX-based toolkit that assists 
in the construction of reliable reactive systems, such 
as distributed monitoring and —— systems, tool 
integration systems and reliable distributed applica- 
tions. Meta provides mechanisms for instrumenting a 
distributed application and the environment in which it 
executes, and Meta supplies a service that can be 
used to monitor and control such an instrumented ap- 
plication. The Meta toolkit is built on top of the Isis tool- 
kit; they can be used together in order to built fault tol- 
erant and adaptive distributed applications. 


145,843 


N91-21783/6/GAR 
(Order as N91-21778/6/GAR, PC A11/MF 


2) 
University of West Florida, Pensacola. Div. of Comput- 
er Science. 
Self-Organization and Clustering Algorithms. 
J. C. Bezdek. Feb 91, 16p 
Contract NSF IRI-90-03252 
In NASA, Lyndon B. Johnson Space Center, Proceed- 
ings of the 2ND Joint Technology Workshop on Neural 
Networks and Fuzzy Logic, Volume 1 p 143-158. 


Kohonen's feature maps approach to clustering is 
often likened to the k or c-means clustering algorithms. 
Here, the author identifies some similarities and differ- 
ences between the hard and fuzzy c-Means (HCM/ 
FCM) or ISODATA aigorithms and Kohonen's self-or- 
ganizing approach. The author concludes that some 
differences are significant, but at the same time there 
may be some important unknown relationships be- 
tween the two methodologies. Several avenues of re- 
search are proposed. 


145,844 


N91-21789/3/GAR 
Houston Univ. at Clear Lake City, TX. 


PC A03/MF A01 


Documentation for the Token Ring Network Simu- 
lation System. 

J. H. Peden, and A. C. Weaver. Nov 90, 24p NAS 
1.26:188093, NASA-CR-188093 

Contract NCC9-16 


A manual is presented which describes the language 
features of the Token Ring Network Simulation 
System. The simulation system is a powerful simula- 
tion tool for token ring networks which allows the spec- 
ification of various Medium Access Control (MAC) 
layer protocols as well as the specification of various 
features of upper layer ISO protocols. In addition to 
these features, it also allows the user to specify mes- 
sage and station classes virtually to any degree of 
detail desired. The choice of a language instead of an 
interactive system to specify network parameters was 
dictated by both flexibility and time considerations. The 
language was developed specifically for the simulation 
system, and is very simple. It is also user friendly in 
that language elements which do not apply to the case 
at hand are ignored rather than treated as errors. 


145,845 
N91-21942/8/GAR 
(Order as N91-21940/2/GAR, PC A08/MF 
A01) 


Hudson Products Corp., New York. 

— Software Development with Hyper- 
ard. 

R. J. Darko. 1990, 9p 

In Houston Univ., Sepec Conference Proceedings: Hy- 

permedia and Information Reconstruction. Aerospace 

Applications and Research Directions 9 p. 


The successful and unsuccessful techniques used in 
the development of software using HyperCard are de- 
scribed. The viability of the HyperCard for engineering 
is evaluated and the future use of HyperCard by this 
particular group of developers is discussed. 


145,846 
N91-21946/9/GAR 

(Order as N91-21940/2/GAR, PC — 
Search Technology, Inc., Norcross, GA. 
Seven Ways to Make a Hypertext Project Fail. 
R. J. Glushko. 1990, 6p 
In Houston Univ., Sepec Conference Proceedings: Hy- 
permedia and Information Reconstruction. Aerospace 
Applications and Research Directions 6 p. 


Hypertext is an exciting concept, but designing and de- 
veloping hypertext applications of practical scale is 
hard. To make a project feasible and successful ‘hy- 
pertext engineers’ must overcome the following prob- 
lems: (1) developing realistic expectations in the face 
of hypertext hype; (2) assembling a multidisciplinary 
project team; (3) establishing and following design 
uidelines; (4) dealing with installed base constraints; 
5) obtaining usable source files; (6) finding appropri- 
ate software technology and methods; and (7) over- 
coming legal uncertainties about intellectual property 
concerns. 


145,847 
N91-21947/7/GAR 

(Order as N91-21940/2/GAR, PC — 

1) 

Warren-Forthought, Inc., Angleton, TX. 
Object the Metaphor the Power and Evergreen or 
the Eighth Way to Make a Hypermedia Project Fail. 
B. A. Warren. 1990, 5p 
In Houston Univ., Sepec Conference Proceedings: Hy- 
permedia and Information Reconstruction. Aerospace 
Applications and Research Directions 5 p. 


A patented software technique is described that is 
necessary and sufficient to keep hypermedia data 
bases current with the manufacturing technology. The 
technique proved its validity in four years of use in pe- 
trochemical plants. This technique is based on the fol- 
lowing principles: (1) the data base must be object 
structured, i.e., all components must retain visible indi- 
viduality; (2) the author must be seeing and experienc- 
ing the multimedia data objects as he creates; and (3) 
the hypermedia tools must possess power in the form 
of unlimited capacity. 


145,848 
N91-21953/5/GAR 
(Order as N91-21940/2/GAR, PC —_ 
1) 





IBM Research Lab., Yorktown Heights, NY. Interactive 
Media Project. 

Hypermedia = Hyper 

M. R. Laff. 1990, 5p 

In Houston Univ., Sepec Conference Proceedings: Hy- 
permedia and Information Reconstruction. Aerospace 
Applications and Research Directions 5 p. 


New hardware and software technology gave applica- 
tion designers the freedom to use new realism in 
human computer interaction. High-quality images, 
motion video, stereo sound and music, speech, touch, 
gesture provide richer data channels between the 
person and the machine. Ultimately, this will lead to 
richer communication between le with the com- 
puter as an intermediary. The whole point of hyper- 
books, hyper-newspapers, virtual worlds, is to transfer 
the concept and relationships, the ‘data structure’, 
from the mind of creator to that of user. Some of the 
characteristics of this rich information channel are dis- 
cussed, and some examples are presented. 





145,849 
N91-21958/4/GAR 
(Order as N91-21955/0/GAR, PC A05/MF 
A01 


) 
Bell Communications Research, Inc., Piscataway, NJ. 
HEAVENS System for Software Artifacts. 
P. Matthews. 1990, 15p 
In Houston Univ., Sepec Conference Proceedings: Hy- 
permedia and Information Reconstruction. Aerospace 
Applications and Research Directions. Addendum 15 
p. 


The t: ZAVENS system is a workstation-based collec- 
tion of software for analyzing, organizing, and viewing 
software artifacts. As a prototype, the system was 
used for visualizing source code structure, analyzing 
dependencies, and reconstructing to simplify mainte- 
nance. The system was also used in the early stages 
of software design to organize and relate design ob- 
jects, maintain design documentation, and provide 
ready-made framework for later coding. 


145,850 

PB91-189456 Not available NTIS 
National Inst. of Standards and Technol (NCSL), 
Gaithersburg, MD. Systems and Software Technology 


Div. 

Difficulties in Parsing SGML. 

Final rept. 

J. Heath, and L. Welsch. 1988, 7p 

Pub. in Proceedings of ACM Conference on Document 
Processing Systems, Santa Fe, NM., December 5-9, 
1988, p71-77. 


A frequently cited problem with the Standard General- 
ized Markup Language (SGML) is that applications 
using the standard have been slow in arriving. Part of 
this delay is because of the instability of the standard 
and part because of constructs of the language that 
are functionally redundant and/or add unnecessary 
complexity to both machine and human poo 
The paper examines the implementation of an SG 
parser using commonly available tools for building pro- 
gramming language translators. It describes the prob- 
lems encountered and suggests modifications to 
SGML to eliminate those problems. The modified lan- 
guage can be implemented using well tested tools and 
will be more stable and more amenable to both com- 
puter and human processing while maintaining all of 
the fundamental strengths of SGML. 


145,851 

PB91-191957/GAR PC AO5/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). 
Classification Scheme for rative se. 
ming Languages: Syntax, Semantics and - 
ational Models. 


Y. K. Guo, and H. C. R. Lock. c1990, 83p GMD-182, 
ISBN-3-88457-182-6 


The paper discusses how to classify declarative pro- 
gramming engnae. including functional logic ones, 
on the basis of declarative semantics. Four base para- 
digms are identified. Each stands for an uncombined 
language approach, such as Horn logic programming. 
Other declarative paradigms are explained as combi- 
nations of these base paradigms. The paper presents 
a uniform framework in which the declarative seman- 
tics of integrated paradigms is investigated. The com- 
binations are restricted to pairs of base paradigms. A 
particular result is a new semantics for the so called 
guarded functional programming which integrates 
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functional with Horn clause programming. Further- 
more, a framework for the operational models of de- 
clarative paradigms is presented which is based on 
syntactic inference systems. An important insight is 
that the operational models for integrated paradigms 
can be obtained by integrating the operational models 
of the involved base paradigms. The relations between 
constraint solving and unification are investigated, re- 
sulting in a general operational model called constraint 
deduction. (Copyright (c) GMD 1990.) 


145,852 

PB91-191965/GAR PC A04/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. ——— (Germany, F.R.). 

Solution of Pa Differential Equations on the 
INTEL iPSC/2 \ 

H. Schwamborn, and W. Gentzsch. c1990, 65p 
GMD-183, ISBN-3-88457-183-4 


The report deals with the implementation of numerical 
algorithms ot the solution — Sane —_ 
tions on sim J geg ye ids, for massively paral- 
lel systems such as the INTEL iPSC/2 hypercube. 
With the aid of two examples, the numerical solution of 
Poisson’s equation and a plasma physics kernel, it 
demonstrates the implementation and discusses sev- 
eral problems including granularity, synchronization, 
communication and scalability. The parallelization 
Strategy is based on domain decomposition tech- 
niques. Many timing and efficiency results for different 
problem sizes and numbers of processors are given in 
the appendix. Finally a sample source listing of a test 
problem is included which represents a first insight in a 
typical parallel program. (Copyright (c) GMD 1990.) 


145,853 

PB91-191973/GAR PC A03/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.) 
View System: Integrating 

tion Bases by 

M. Kaul, K. Drosten, and E. J. Neuhold. c1989, 30p 
GMD-401 


The report examines providing uniform access to het- 
erogeneous information bases, such as databases, in- 
formation retrieval and file systems. In order to over- 
come practical integration problems, an object-orient- 
ed programming environment called ViewSystem with 
dedicated integration operators has been developed, 
by which syntactically and semantically heterogene- 
ous information can be integrated interactively. View- 
System provides an object-oriented query language 
and a method one with universal computational 
power and a distinguished set of class constructors for 
deriving classes from underlying classes. The process 
of query transformation is driven by the derived class- 
es which are responsible for decomposing queries into 
subqueries against the underlying classes and for 
composing answers from the fragmentary answers. A 
module concept for classes helps in organizing lar 
sets of classes in a multi-user environment. (Copyright 
(c) GMD 1989.) 


tl Informa- 


145,854 

PB91-191981/GAR PC A03/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). 

Tailoring Object: ited Data Models through 
Metaclasses. 


W. Klas, E. J. Neuhold, and M. Schrefi. c1989, 27p 
GMD-404 


Object-oriented data models organize objects into 
classes that describe their structural and behavioral 
properties. Classes can be treated as objects them- 
selves by organizing them into metaciasses. Usually, 
metaciasses have been —— to define the struc- 
ture and behavior of classes. The paper extends the 
metaclass concept. Metaclasses specify not only the 
properties of their instances, which are classes, but 
also the common pr ies of the instances of their 
instances. Therefore, objects can be given a different 
predefined common behavior and structure at the me- 
taclass level. The paper shows the usefulness of this 
extended metaciass concept. It can be employed to 
provide an open data model and to tailor a general 
object-oriented data model for special needs. It illus- 
trates the approach with examples. It defines a new 
metaclass that introduces the semantics of ‘roles’, an 
additional modelling concept. It shows how the seman- 
tics can be i differently by different meta- 
classes. (Copyright (c) GMD 1989.) 
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PB91-191999/GAR PC A04/MF A01 
Geselischaft fuer Mathematik und Datenverarbeitu: 
m.b.H. Bonn, St. —— (Germany, F.R.). 

of Functional and Logic 


ming 

H. C. R. Lock. c1989, 53p GMD-408 
Sponsored by Commission of the European Communi- 
ties, Brussels (Belgium). 


The paper presents an approach to the amalgamation 
of functional and logic pr ing concepts. Two 
sui 


d logic properties respectively. 
that the resulting language is still functional. A transfor- 
mation to Prolog as its implementation is discussed, 
including an outline of optimizations. (Copyright (c) 
GMD 1989.) 


145,856 


PB91-192005/GAR PC A03/MF A01 


Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). 
Parallelization of One-Pass 


E. Klein, and K. Koskimies. c1989, 48p GMD-416 
Prepared in cooperation with Tampere Univ. of Tech- 
nology (Finland). 


The parallelization of one-pass compilers is studied 
systematically, using L-attributed mars as the 
model of compilation. The sc! a is 
based on a static examination of the attribute depend- 
encies of a production rule. Thus the potential of paral- 
lelism at runtime depends on the attribute dependen- 
cies of the grammar. Parallel processes communicat- 
ing (asynchronous) via events serve as the machine 
model for attribute evaluation. Aiming at the integration 
within a compiler, the pure L-attributed modei has 
been extended with pipelined parsing. The resulting 
parallelism is studied using examples from practical 
grammars. (Copyright (c) GMD 1989.) 


145,857 


PB91-192021/GAR PC AO5/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). 

BEG: A Back End Generator. User Manual. 

H. Emmelmann. c1989, 78p GMD-420 


The code generator can be described by a relatively 
short declarative specification. Then a back end gen- 
erator reads the description and automatically builds 
the code generator. Being able to quickly build reliable 
back ends (the main machine dependent part of a well 
designed compiler) allows one to build portable com- 
pilers. The manual describes the Back End Generator 
BEG. The manual contains an informal introduction to 
code generation by tree pattern matching. It describes 
the concepts used by BEG. It then tries to give some 
hints on how to design a description. It also contains 
several examples as to how certain problems are 
solved with BEG. It concludes with more technical in- 
formation about the language BEGL, the generated 
code generator, and the installation and use of BEG. 


145,858 


PB91-192120/GAR PC A06/MF A01 

Geselischaft fuer Mathematik und Datenverarbeitung 

m.b.H. Bonn, St. Augustin Ca. F.R.). 

ESPRIT: Project Tool Use. Final Report of the Deva 
and Manuals. 


Support Task: Retrospective 
R. Gabriel. c1990, 103p GMD-425 


The report contains a five years retrospective of task S 
of the ESPRIT project Tool Use and a description of 
the available support tools. The support tools are sub- 
divided into implementations of Deva, graphical sup- 
port and additional support tools. The latter comprise 
tools having served as a playground for preparing de- 
velopments with Deva and for inspiring enhanced sup- 
port for Deva users. (Copyright (c) GMD 1990.) 
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145,859 

PB91-192161/GAR PC A03/MF A01 
Geselischaft fuer Mathematik und Dat 

m.b.H. Bonn, St. Augustin (Germany, F.R.). 

Using ~Oriented Analysis and Design for In- 


tegrated 
U. Schiel, and |. Mistrik. c1990, 28p GMD-449 


The purpose of the paper is threefold: (1) to identify 
the limitations of current information system 
ment ies; (2) to introduce the requirements 
for future ies; and (3) to propose a method- 
ology with the long-term goal of meeting these require- 
ments. Within the framework of this methodology the 
incremental approach and prototyping extension are 
being covered. Rudimentary descriptions of computer 
support are given. 


145,860 
PB91-192187/GAR PC A03/MF A01 
Geselischaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). 

Parallel Block Preconditioned Conjugate 


Method. 
A. Krechel, and H. J. Plum. c1990, 26p GMD-459 


The authors are concerned with the parallel block pre- 
conditioned cg solution of large sparse biocktridia- 
gonal systems. They mainly consider the case that the 
underlying system results from a finite (5- or 7-point) 
difference discretization of an elliptic PDE. They dis- 
cuss some aspects of vectorization. The parallelization 
is based on the substructuring method as used in the 
domain decomposition context. The essential require- 
ment is to obtain a good approximation of the so called 
Schur complement. The authors show that problems 
arise, in particular, in highly anisotropic or ‘nearly para- 
bolic’ cases. They propose a special way of calculating 
the Schur complement by which a convergence rate 
independent of the number of processes is achieved, 
at least in all tested examples. In all of the cases, a 
satisfactory speedup was obtained on the INTEL 
iPSC2-VX. (Copyright (c) GMD 1990.) 


145,861 
PB91-192229/GAR PC A03/MF A01 
Geselischaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). 
—— Object Hashing. 

H. Duchene, and V. Turau. c1990, 18p GMD-461 


An important characteristic of many new data models 
is the capability of constructing complex data objects. 
These complex data objects usually include set valued 
attributes. The efficiency of the implementation of sets 
ily depends on the efficiency of the equality oper- 
ator. The paper presents methods for hashing com- 
plex objects to be used for equality testing. To evalu- 
ate the performance of the algorithms proposed for 
— equality of complex objects, it made simula- 
tions varying the different parameters of the — It 
proposed two — for equality testing. i 
was based on the proposed hash functions a4 the 
second was based on a linear ordering. —— test- 
ing based on hashing was considerably better. Its ad- 
vantage was significantly better for large objects. Fur- 
thermore, equality testing based on a linear ordering 
requires preprocessing for maintaining the linear order, 
whereas in the other case the preprocessing consists 
os of calculating the hash values. (Copyright (c) 
MD 1990.) 


145,862 
PB91-192252/GAR PC A04/MF A01 
Geselischaft fuer Mathematik und Datenverarbeitu 


ing 
m.b.H. Bonn, St. Augustin (Germany, F.R.). Inst. fuer 
A andte Informationstechnik. 
Object Oriented Approach in CSCW. 
|. T. Hawryszkiewycz. c1991, 75p GMD-498 
The ri describes a framework for Com- 


puter ied Cooperative Work ( systems 
using the object oriented approach. The methods de- 
scribed emphasize - 


group 
lower levels known as setup team, team support, role 
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145,863 

vedere eg PC A04/MF A01 

Gesell fuer Mathematik und Datenverarbeitung 
(Germany, F.R.). 


. User's Guide. 
H. Mevissen. c1991, 54p GMD-502 


ERWIN is the editor of the OREL-Reduction system. It 
offers a convenient development and Seen 
environment for the construction and maintenance o' 
reduction expressions of OREL/2, as well as com- 
mand procedures written pF OREL/C. ERWIN is 


Program is 

finan by construction. ERWIN is cursor-driven: 

by a com- 

N is window- 

specific window- 

‘ type a number of windows 

can be opened, limited by a system variable. Expres- 

sions of the uage corresponding to the entire 

window-type can edited in any window. Windows 

can be arranged side by side, overlapping, or com- 

pletely covered. The currently active window is always 
shown entirely. 
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PB91-192286/GAR — PC A03/MF A01 
Gesellschaft fuer Mathematik und  : Teac 
m.b.H. Bonn, St. Augustin ema n he -R.). 
——~ Pipeline Parsing with Parallel Semantic 


E. Klein, and K. Koskimies. c1991, 28p GMD-506 
Prepared in cooperation with Tampere Univ. of Tech- 
nology (Finland). 


In a parallel compiler the semantic evaluation of a 
source program may be carried out by several as’ 
chronous processes. A syntax-directed compilation 
scheme is considered in which a parser runs in parallel 
with a set of parallel processes that carry out semantic 
computation. To establish a pipeline-type connection 
between the parser and the set of parallel 
semantic processes, a tree-structured pipeline buffer 
is developed, allowing several waiting points for many 
arbitrary semantic processes. The size of items trans- 
mitted as one portion in the pipeline can be regulated 
by different selections of designated nonterminal sym- 
bols. The resulting parallelism is analyzed experimen- 
= in a simulated environment. (Copyright (c) GMD 
1991.) 


145,865 
PB91-192294/GAR PC A04/MF A01 
Gesellschaft fuer Mathematik und +: i'ma 


m.b.H. Bonn, St. Augustin (Germany, F.R.). 
High-Level-Net Semantics of a Real- Proto- 


. Kraemer, Lugi, and V. Berzins. c1991, 67p GMD- 
507 
Prepared in my oy with Naval Postgraduate 


School, Monterey, CA. Sponsored by National Science 
Foundation, Washingt OC 


on 
the local time of distributed 
(Copyright (c) GMD 1991.) 
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PB91-192302/GAR PC A04/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). 


yy ae yy 
J. Volimer. c1991, 69p GMD-508 


Gentle is a compiler description lai ~~ in the tradi- 
tion of logic programming and two rammars. It 
provides a common notation for high level description 
of analysis, transformation, and synthesis. A tool has 
been implemented to check the wellformedness of 
Gentle descriptions, and to generate efficient compil- 
ers. Gentle replaces a variety of special purpose lan- 
guages by a general calculus: Horn logic. The lan- 
guage, a programming environment, and a tutorial are 
presented in the paper. (Copyright (c) GMD 1991.) 
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PB91-192328/GAR PC A08/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). 

Guide to the BE Directory. 

M. Tschichholz, M. Behrendt, A. Dittrich, J. Hall, and 
N. Jantzen. c1991, 160p GMD-510 


= ot is intended to provide support to designers 
mentors of integrated services in the 
BERKO environment who wish to incorporate use of 
the BERKOM Directory into their applications. The aim 
of the Guide is to enable designers to become suffi- 
ciently familiar with the Directory System so that they 
can decide whether they can use it for the service they 
are designing. If they do decide to use the Directory, 
the Guide shows them how they set about integrating 
the Directory into their service. Each stage is explained 
and illustrated with examples, and further sources of 
information are referred to where appropriate. 
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PB91-192773/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdeining foer Informationsteknologi. 

Modified Rete Algorithm in Common Lisp (Modi- 
fierad Rete-Algorithm i Common Lisp). 

B. Rosen. Jan 91, 14p FOA-C-30608-3.4 

Summary in Swedish. 


The Rete algorithm is an efficient way of running a pro- 
duction system, such as OPS5. The modification of the 
Rete algorithm described in the report, has been made 
for efficiency and does not introduce any functional dif- 

ferences, visible to the user. A fast method of deleting 
objects is also described. The modified Rete algorithm 
along with the fast deletion method has been imple- 

mented in Common Lisp, Steele (1984), on a Texas 
Explorer workstation. 
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PB91-196816/GAR PC A03/MF A01 
Xerox Palo Alto Research Center, CA. 

ae Long Lived Transactions Using Log 


r or — mann, ont H. Garcia-Molina. c1991, 26p 
L-91- 
Prepared in cooperation with Princeton Univ., NJ. 


Many database systems use a disk log for fast crash 
recovery. Over time, the log fills up. Old long lived un- 
committed transactions must be aborted since some 
of their records in the log are about to be overwritten. 
The paper proposes a way to extend the lifetime of 
transactions by forwarding a copy of the to - be - 
overwritten records to the end of the log. Crash recov- 
ery and transaction abort processing is adapted to 
process records different than the order in which 
they were created. The normal operation and crash re- 
covery performance for the system are also described. 
Overhead for forwarding = normal operation is 
shown to be negligible, except for degenerate cases. 
Crash recovery is shown ton 4. faster than having a 
very long log. (Copyright (c) 1991 Xerox Corporation.) 
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PB91-196824/GAR PC A03/MF A01 
Xerox Palo Alto Research Center, CA. 

Module for Scheme. 


System ’ 
P. Curtis, and J. Rauen. c1990, 20p CSL-90-3 


The paper presents a module system designed for 
large-scale programming in Scheme. The module 
system separates ifications of objects from their 
implementations, permitting the separate develop- 





ment, compilation, and testing of modules. The 

module system also includes a robust macro facility. 

The paper discusses design goals, the design of the 

module system, implementation issues, and future 

fone (Copyright (c) 1990 Association of Computing 
lachinery.) 


Control Systems & Control Theory 


NOt2 21575/6/GAR PC A03/MF AO1 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
identification of Linear Multivariable Systems from 
a Single Set of Data by Identification of Observers 
with Assigned Real E! values. 

M. Phan, J. Juang, and R. W. —— Mar 91, 13p 
NAS 1.15:102669, NASA-TM-10266 

Presented at the 32ND Structures, Swucturel Dynam- 
yo = Materials Conference, Baltimore, MD, 8-10 

pr. 1991. 


A formulation is presented for identification of linear 
multivariable from a single set of input-output data. 
The identification method is formulated with the math- 
ematical framework of learning identifications, by ex- 
tension of the repetition domain concept to include 
shifting time intervals. This method contrasts with ex- 
isting learning approaches that require data from multi- 
ple experiments. In this method, the system input- 
output relationship is expressed in terms of an observ- 
er, which is made asymptotically stable by an embed- 
ded real eigenvalue assignment procedure. Through 
this relationship, the Markov parameters of the observ- 
er are identified. The Markov parameters of the actual 
system are recovered from those of the observer, and 
then used to obtain a state space model of the system 
by standard realization techniques. The basic mathe- 
matical formulation is derived, and numerical exam- 
ples presented to illustrate. 
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N91-21729/9/GAR PC A08/MF A01 
Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 

Analysis, Preliminary an and Simulation Sys- 
tems for Control-Structure Interaction Probiems. 
Final Report. 

K. C. Park, and K. F. Alvin. Jan 91, 164p NAS 
1.26:188018, CU-CSSC-91-6, NASA-CR-188018 
Contract NAG1-1021 


No abstract available. 
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N91-21730/7/GAR 
(Order as N91-21729/9/GAR, PC A08/MF 
A01 


Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 

Implementation of a pent Algorithm for Sim- 
ulation of Large Csi Problem: 

K. F. Alvin, and K. C. Park. ion 91, 113p CU-CSSC- 
91-4 

In Its Analysis, Preliminary Design and Simulation Sys- 
tems for Control-Structure Interaction Problems 113 p. 


The implementation of a partitioned numerical algo- 
rithm for determining the dynamic response of coupled 
structure/controller/estimator finite-dimensional sys- 
tems is reviewed. The partitioned approach leads to a 
set of coupled first and second-order linear differential 
equations which are numerically integrated with ex- 
= lation and implicit step methods. The present 

are implementation, ACSIS, utilizes parallel proc- 
couite techniques at various levels to optimize per- 
formance on a shared-memory concurrent/vector 
processing system. A general procedure for the design 
of controller and filter gains is also implemented, which 
utilizes the vibration characteristics of the structure to 
be solved. Also presented are: example problems; a 
user’s guide to the software; the procedures and algo- 
rithm scripts; a stability analysis for the algorithm; and 
the source code for the parallel implementation. 
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N91-21731/5/GAR 
(Order as N91-21729/9/GAR, PC A08/MF 


1) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
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Second-Order Discrete Kaiman Filtering Equations 
for Control-Structure interaction Simulations. 

K. C. Park, W. K. Belvin, and K. F. Alvin. Jan 91, 28p 
CU-CSSC-91-5 

In Colorado Univ., Analysis, Preliminary Design and 
Simulation Systems for Control-Structure Interaction 
Problems 28 p. 


A general form for the first-order representation of the 
continuous, second-order linear structural dynamics 
equations is introduced in order to derive a corre- 
sponding form of first-order Kalman filtering equations 
(KFE). Time integration of the resulting first-order KFE 
is carried out via a set of linear multistep integration 
formulas. It is shown that a judicious combined selec- 
tion of computational paths and the undetermined 
matrices introduced in the general form of the first- 
order linear structural systems leads to a class of 
second-order discrete KFE involving only symmetric, 
N x.N solution matrix. 


145,875 
N91-21732/3/GAR 
(Order as N91-21729/9/GAR, PC A08/MF 
A01 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Paraliel Computations and Control of Adaptive 
Structures. 
K. C. Park, K. F. Alvin, W. K. Belvin, K. P. Chong, 
and S. C. Liu. Jan 91, 19p 
Contract F49620-87-C-0074 
In Colorado Univ., Analysis, Preliminary Design and 
Simulation Systems for Control-Structure Interaction 
Problems 19 p. Repr. From intelligent Structures 
(London, England) p 439-458. 


The equations of motion for structures with adaptive 
elements for vibration control are presented for paral- 
lel computations to be used as a software package for 
real-time control of flexible space structures. A brief 
introduction of the state-of-the-art parallel computa- 
tional capability is also presented. Time marching 
strategies are developed for an effective use of mas- 
sive parallel mapping, partitioning, and the necessary 
arithmetic operations. An example is offered for the 
simulation of control-structure interaction on a parailel 
computer and the impact of the approach presented 
for applications in other disciplines than aerospace in- 
dustry is assessed. 
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N91-21781/0/GAR 

(Order as N91-21778/6/GAR, PC A11/MF 

A02) 

National Univ. of Singapore. Inst. of Systems Sci- 
ences. 
Simplification of Fuzzy Control Algorithm and 
Hardware Implementation. 
Z. Q. Wu, P. Z. Wang, and H. H. Teh. Feb 91, 12p 
In NASA, Lyndon B. Johnson Space Center, Proceed- 
ings of the 2ND Joint Technology Workshop on Neural 
Networks and Fuzzy Logic, Volume 1 p 95-106. 


The conventional interface composition algorithm of a 
fuzzy controller is very time and memory consuming. 
As a result, it is difficult to do real time fuzzy inference, 
and most fuzzy controllers are realized by look-up 
tables. Here, researchers derive a simplified algorithm 
using the defuzzification mean of maximum. This algo- 
rithm takes shorter computation time and needs less 
memory usage, thus making it possible to compute the 
fuzzy inference on real time and easy to tune the con- 
trol rules on line. A hardware implementation based on 
a simplified fuzzy inference algorithm is described. 


145,877 
N91-21785/1/GAR 

(Order as N91-21778/6/GAR, PC at 
Matsushita Electric Industrial Co. Ltd., Moriguchi 
(Japan). Central Research Lab. 
Learning Control of Inverted Pendulum Seen by by 
Neural Network Driven Fuzzy Reasoning: 
Learning Function of Nn-Driven Fuzzy -- A 
under C s of Reasoning Environment. 
|. Hayashi, H. Nomura, and N. Wakami. Feb 91, 14p 
In NASA, Lyndon B. Johnson Space Center, Proceed- 
ings of the 2ND Joint Technology Workshop on Neural 
Networks and Fuzzy Logic, Volume 1 p 169-182. 


Whereas conventional fuzzy reasonings are associat- 
ed with tuning problems, which are lack of membership 
functions and inference rule designs, a neural network 
driven fuzzy reasoning (NDF) capable of determining 
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information Processing Standards 


membership functions by neural network is formulated. 
In the antecedent parts of the neural network driven 
fuzzy reasoning, the optimum membership function is 
determined by a neural network, while in the conse- 
quent parts, an amount of control for each rule is de- 
termined by other plural neural networks. By introduc- 
ing an algorithm of neural network driven reason- 
ing, inference rules for making a pendulum stand up 
from its lowest point are determined for 


suspended 
verifying the usefulness of the algorithm. 


information Processing Standards 
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FIPS PUB 120-1/GAR PC E15 
pam Inst. of Standards and Technology (CSL), 
aithersbu 
peo "eae System (GKS); Category: Soft- 
are Standard; Subcategory: 


Federal information processing standards (Final). 

D. R. Benigni. c1991, 401p 

Supersedes FIPS PUB 120. See also FIPS PUB 120- 
1A and FIPS PUB 120-1B. Also pub. as American Na- 
tional Standards Inst., New York rept. no. ANSI- 
X3.124-1985. Prepared in cooperation with American 
National Standards Inst., New York. 

Three ring vinyl binder also available; North American 
Continent price $7.00; all others write for quote. 


The report’s revision supersedes FIPS PUB 120 and 
modifies the standard by adding a requirement for vali- 
dation of GKS implementations that are acquired by 
Federal agencies. FIPS 120-1 adopts American Na- 
tional Standard Graphical Kernel System (ANS GKS), 
ANSI X3.124-1985, Functional Description, which con- 
sists of four parts (X3.124.1-1985 FORTRAN Binding, 
X3.124.2-1988 Pascal Bindi X3.124.3-1989 Ada 
Binding), as a FIPS. ANS GK " specifies a library (or 
toolbox package) of subroutines for an application pro- 
grammer to incorporate within a program in order to 
produce and manipulate two-dimensional pictures. 
The purpose of the standard is to promote portability of 
graphics application programs between different in- 
stallations. The standard is for use by implementors as 
the reference authority in developing graphics soft- 
ware systems; and by other computer professionals 
who need to know the precise syntactic and semantic 
rules of the standard. 


145,879 

FIPS PUB 120-1B/GAR PC E1 
National Inst. of Standards and Technology (CSL), 
Gaithersburg, MD. 

Graphical ernel System —_ Ada ee Cat- 
egory: Software Standard; Su! raphics. 
Federal information processing standards ‘heh 

D. R. Benigni. c1991, 218p 

Supersedes FIPS PUB 120. See also FIPS PUB 120-1 
and FIPS PUB 120-1A. Also pub. as American National 
Standards Inst., New York rept. no. ANSI-X3.124.3- 
1989. Prepared in cooperation with American National 
Standards Inst., New York. 

Three ring vinyl binder also available; North American 
Continent price $7.00; all others write for quote. 


The report revision supersedes FIPS PUB 120 and 
modifies the standard by adding a requirement for vali- 
dation of GKS implementations that are acquired by 
Federal agencies. FIPS 120-1 adopts American Na- 
tional Standard Graphical Kernel System (ANS GKS), 
ANSI X3.124-1985, Functional Description, which con- 
sists of four parts (X3.124.1-1985 FORTRAN Binding, 
X3.124.2-1988 Pascal Bindi X3.124.3-1989 Ada 
Binding), as a FIPS. ANS GK: " specifies a library (or 
toolbox package) of subroutines for an application pro- 
grammer to incorporate within a program in order to 
produce and manipulate two-dimensional pictures. 
The purpose of the standard is to promote portability of 
graphics application programs between different in- 
stallations. The standard is for use by implementors as 
the reference authority in developing graphics soft- 
ware systems; and by other computer professionals 
who need to know the precise syntactic and semantic 
rules of the standard. 
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information Processing Standards 


Government See See 
fie (GOSIP); Hardware and Software 
Standards; Subcategory: Computer Network Pro- 


3 Apr 91, 81 
Supersedes Pips PUB 146. 


Three ring vinyl binder also available: North American 
near meamaettagie all others write for quote. 


The publication is a revision of Federal Information 
Standards (FIPS) 146 and 

its entirety. FIPS 146 adopted the Govern- 

ion Systems Interconnection Profile (GOSIP) 

which defines a common set of data communication 

protocols that enable systems developed by different 

vendors to interoperate and the users of different ap- 

on those systems to exchange information. 

revision contains all of the protocols in FIPS 146 


plus additional protocols which provide new services 


useful to Federal agencies and increase the interoper- 
achievable 


among end systems of different 
. The revision also includes minor techni- 
cal changes to the protocols in FIPS 146. 
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PB91-192013/GAR PC A03/MF A01 
Geselischaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). 
T Facilities 


Conformity — for the rr 
Kernel System (GKS). Final R rtto the CE ° 


B. Kirsch, C. Pflueger, and E. Wegner. c1989, 21p 
GMD-418 


The Graphical Kernal System (GKS) as defined in ISO 
7942-1985 was the first international standard for 
computer graphics. It provides a basic graphics system 
for display and manipulation of pictures, and it does so 
by ee functions that can be called from applica- 

tion programs. GKS is a two dimensional graphics 
system; an extension of GKS to three dimensions is 
GKS-3D, ISO 8805-1988. GKS is defined in nine levels 
from level 0a 4 2c. It is a ps mage | of a 
pri mming language. ings exist or 
oo ania alms for FORTRAN, Pascal, Ada 
and C and others. GKS aims to provide a unique basis 
for the development of portable moray applications 
software. However the portability aim can only be 
achieved if GKS implementations adhere to the stand- 
ard. The Report describes the work done under the 
above mentioned contract between February 1986 
and February 1989. It ae an overview on the starting 
point, the work done, results and the current situa- 
tion. The project established harmonized conformity 
testing facilities for implementations of the Graphical 
Kernal System (GKS) within Euro; a Testing laborato- 
ries are GMD (Germany F.R.), NCC (United Kingdom) 
and AFNOR (France). In addition NIST (USA) and IMQ 
(Italy) will start a testing service. 
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PB91-197004/GAR PC A11/MF A02 
National Inst. of Standards and Technology, Gaithers- 


Stable Impiementation Agreements for Open Sys- 
tems Interconnection Protocols. Version 4, Edition 
1, March 1991. Change Pages (Supplement). 
Special pub. (Final). 

T. Boland. Jun 91, 236p 

Also available from Supt. of Docs. as SN903-015- 
00000-4. See also PB91-171967. 


The document records current Stable Agreements for 
Open Systems Interconnection (OSI) Protocols among 
the organizations participating in the National Institute 
of Standards and Technology (NIST)/OSI Workshop 
Series for Implementors of O: y Protocols. 


Information Theory 


PC A03/MF A01 
ton. Lincoln Lab. 
the Presence of 
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AD-A233 723/6/GAR 
Massachusetts Inst. of Tech., Lexi 
Optimal Waish Modulations in 


Technical rept. 

A. L. Kachelmyer, and K. W. Forsythe. 11 Feb 91, 
44p TR-905, ESD-TR-90-134, 

Contract F19628-90-C-0002 


The performance loss of an M-ary orthogonal keying 
(MOK) system, due to relative motion between its 


84 VOL. 91, No. 17 


transmitter and receiver, can be minimized by select- 
ing od signaling sets. The formulation for evaluat- 
oe signaling sets, or codesets, is for 

alsh function data modulations. A union bound per- 
formance measure, which closely approximates the 
exact — of a demodulation error, is devised to 
allow convenient evaluation of Walsh function co- 
desets. The best Walsh function codesets for code- 
vectors up to length 10 and for M = 2,4,8, and 16, 
found by exhaustive search, are presented along with 
their performance. In addition, codesets based on 
error-correcting codes are supplied along with a per- 
formance bound expressed in terms of the code’s min- 
imum distance. 
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PBS1-192237/GAR PC A03/MF A01 
Geselischaft fuer Mathematik und +) ejompooaes 
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Strength of the 

A. Jung. c1990, Sap GMD-492 

The attack against CCITT recommendation X.509 (ISO 
IS 9594-8) by Don Coppersmith is described and ana- 
lyzed in detail. General principles for hash functions 
are presented and discussed. An enhancement to the 
CCITT/ISO recommendation is proposed. (Copyright 
(c) GMD 1990.) 
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Iterated Transform — Compression. 

Final rept. Sep 89-Oct 90. 

Y. Fisher, E. W. Jacobs, and R. D. Boss. Apr 91, 28p 
Rept no. NOSC/TR-1408 


The objectives of this research were to present in a 
clear manner an algorithm based on iterated trans- 
forms that can be used to compress grayscale images 
and demonstrate the algorithm and present results for 
various images. The theoretical framework for iterated 
transform image compression has been generalized to 
include noncontractive transforms. The method has 
been used to encode the 512 x 512 8-bpp image of 
Lena at a compression of 15.9:1 with the decode 
image having a root mean square error of 6.33 (32.1 
dB). Other images have been encoded at various en- 
coding conditions with the resulting compressions 
ranging from 10:1 to 63:1. It was shown that the relax- 
ation of the contractivity constraint can lead to im- 
provement in the fidelity of decoded images. 
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State Univ. of New York at Binghamton. Center for 

Statistics Quality Control and Design. 

Distribution of the Size and Number of Shadows 

ot on a Line Segment in a Poisson Random 
eld. 

Technical rept. 

S. Zacks, and G. Li. 15 Feb 91, 13p TR-2, ARO- 

25347.2-MA 

Contract DAALO3-89-K-0129 


The present paper presents algorithms for the compu- 
tation of the distributions of the number and lengths of 
shadows cast on a line segment by random obscuring 
elements, when there is one source of light (in the 
origin), and the obscuring elements are realized ac- 
cording to a Poisson random field. These algorithms 
have applications in problems of line of sight, target 
detection, image processing and others. 
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AD-A234 261/6/GAR PC A03/MF A01 

—— Univ. at Austin. Computer and Vision Research 
inter. 

Matching Aerial Ima: ae to 3-D Terrain Maps. 

J. J. oo pe “y K. Aggarwal. Dec 90, 14p 

ARO-28258.1-PH. 

Grant DAAL03-91-G-0050 

Availability: IEEE Transactions on Pattern Analysis and 

Machine Intelligence v12 n1i2 p1138-1149, Dec 90. 

Available only to DTIC users. No copies furnished by 


No abstract available. 
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Inst. of Tech., Cambridge. Artificial In- 
~ Lab. 
of 


Shape of Shading. 

Memorandum rept. 

D. Weinshall. Oct 90, 38p Rept nos. Al-M-1264, 
CBIP-M-60 

Contracts DACA76-85-C-0010, N00014-85-K-0124 


for. In particular, qualitative surface features, such as 
the sign of the Gaussian curvature, can be computed 
in some cases directly from the shading. Finally, a 
method to compute the direction of the illuminant (as- 
suming a single point light source) from shading on oc- 
cluding contours is shown. 
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AD-A234 424/0/GAR PC A03/MF A01 
a Inst. of Tech., Cambridge. Artificial In- 


telligence Lab. 

Analysis of Differential and Matching Methods for 
Optical Flow. 

Memorandum rept. 

pt ae and A. Verri. Aug 88, 30p Rept no. Al-M- 


Contracts DACA76-85-C-0010, N00014-85-K-0124 


Several algorithms for optical flow are studied theoreti- 
cally and experimentally. Differential and matchi 
methods are examined; these two methods have dif- 
fering domains of application - differential methods are 
best when displacements in the image are small (<2 
pixels) while matching methods work well for moderate 
displacements but do not handle sub-pixel motions. 
Both types of optical flow algorithm can use either 
local or global constraints, such as spatial smooth- 
ness. Local matching and ‘differential techniques will 
be examined. Most algorithms for optical flow utilize 
weak assumptions on the local variation of the flow 
and on the variation of image brightness. Strengthen- 
ing these assumptions improves the flow computation. 
The computational consequence of this is a need for 
larger spatial and temporal support. Global differential 
approaches can be extended to local (patchwise) dif- 
ferential methods and local differential methods using 
higher derivatives. Using larger support is valid when 
constraints on the local shape of the flow are satisfied. 
A simple constraint on the local shape of the optical 
flow, that there is slow spatial variation in the image 
plane, is often satisfied. Local differential methods 
imply the constraints for related methods using higher 
derivatives. Experiments show the behavior of these 
optical flow methods on velocity fields which do not 
obey the assumptions. Implementation of these meth- 
ods highlights the importance of numerical differentia- 
tion. 
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AD-A234 504/9/GAR PC A03/MF A01 
Maryland Univ., College Park. Center for Automation 
Research. 

High Order Differentiation Filters that Work. 
Technical rept. 

|. Weiss. Mar 91, 39p Rept nos. CAR-TR-545, CS- 
TR-2639 


Reliable derivatives of digital images have always 
been hard to obtain, especially (but not only) at high 
orders. We present new filters that give more accurate 
derivatives than the traditional Gaussian ones. We 
show that the traditional filters give incorrect deriva- 
tives even for an analytic, noiseless, infinite image, be- 
cause they smooth the image too much. For a finite 
interval, the effects of truncating the filter become in- 
tolerable for high derivatives. We derive filters that 
allow a higher amount of noise suppression with less 
compromise of accuracy than the Gaussian. The filters 
are easy to compute at arbitrary size. In addition, a 
general analytic (non-filter) solution is derived for the 
regularization problem on a finite interval. 
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a Processing Facility for Synthetic Aper- 
ture adar Date at the Tromes UNS) Ground wee. 


A. Maaoey, S. Holm, and M. Toverud. Mar 90, 7p 
In Norwegian Space Center, from Earth to Space and 
Back: Selected Papers on Space Activities 
p 6-12. Previously Announced in laa as A90-26853. 


A high perf ‘ocessing facility for Synthetic 

—- ng sdar (SAR) from the ERS-1 satellite is de- 

system processes 100 km by 100 km 

Lad products in eight minutes. Several 

BAA mage ca complying with ESA standards are pro- 

vided The system is a commercially available product 

based on a computer architecture deve at the 

in Defence Research Establishment. The 

main processing power is obtained from a 320 mflops 

pr immable array processor. A standard ND-5000 
mini puter is used as front end processor. 


145,892 
N91-21612/7/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 


Campos mee) 
introducao AO Processamento Digital de Imagens 
Introduction to Digital | Processing). 

4 ne Dec 90, 36p INPE-5212- 


M 
In Portuguese; English Summary. 


The following techniques, which are used in digital 
image processing, are briefly presented: (1) sampli 
and quantization, (2) enhancement, (3) restoration, (4 
reconstruction, (5) coding, (6) image analysis, and (7) 
image classification 


General 


145,893 

AD-A233 740/0/GAR PC A03/MF A01 
California Univ., Los A\ 

Expert System for Selecting the Index of Reliabil- 


ity. 

Interim a, 1 Ra 86-31 Oct 87. 
Z. Li. Oct 87, 16p 

Contract NOGO14-86-K-0395 


This paper describes from the knowledge engineer's 
perspective the process of collecting information from 
an expert on a well-structured problem. This report is 
part of a project on the evaluation of system shells, a 
component of research on the development of the Ar- 
tificial Intelligence Measurement System (AIMS). 


145,894 

AD-A233 886/1/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Estimate-Maximize A ms for Multichannel 
Time Delay and Signal Estimation. 

M. Segal, E. Weinstein, and B. R. Musicus. Jan 91, 
18) 


p 
Contract N00014-89-J-1489 
Availability: Pub. in IEEE Transactions on Signal Proc- 
essing v39 n1 p1-16. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


145,895 
AD-A233 918/2/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. Dept. of Computer Sci- 


ences. 
Simulation of Physical Systems from Geometric 
Model: 


s. 
C. M. Hoffmann, and J. E. Jopcroft. Jun 87, 14p 
Contract N00014-86-K-0465, Grant NSF-ECS83- 


1096 

Availability: IEEE Jnl. of Robotics and Automation, 
vRA-3 n3 p194-206 Jun 87. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


145,896 
AD-A233 951/3/GAR PC A01/MF A01 


COMPUTERS, CONTROL & INFORMATION THEORY 


Johns Hopkins Univ., Baltimore, MD. Dept. of Electri- 
cal Engineering and Computer Science. 

Error Probability of ot tems in Additive White 
B. Hughes. Jan 91, 5p ARO-27028.1-EL, 

Contract DAAL03-89-K-0130 

Availability: Pub. in IEEE Transactions on Information 


Theory, v37 ni p151-155, Jan 91. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


145, 

AD.A233 994/3/GAR PC A03/MF A01 
Massachusetts aoe + Tech., Cambridge. ler for 
eee Control S' 


stems. 
S* Gon (hn Provably 26p Secure Cryptosysteme. 
a DAALO3-86-K-0171, Grant NSF-865727- 


Availability: Pub. in Ye en Symposia in Ap- 
plied Mathematics v42 p89-113, 1990. Available only 
to DTIC users. No copies furnished by NTIS. 


No abstract available. 


145,898 
AD-A234 057/8/GAR PC A03/MF A01 
National Computer Security Center, Fort George G. 
Meade, MD. 
Clyde Digital Systems Dialback Version 1.5. 
Final evaluation rept. 

, J. Taylor, ai 


S. Carlton, D. N. Sti ind J. 
eae 29 Aug 17p Rept no. CSC-EPL-88/ 


The Clyde DIALBACK Version 1.5 is intended to serve 
as a user authentication mechanism for use with any 
VAX/VMS systems. Since DIALBACK is a security 
subsystem rather than a complete system, it was not 
evaluated against an entire class in the Department of 
Defense Trusted Computer System Evaluation Crite- 
ria, dated December 1985, hereafter referred to as the 
Criteria. Rather, it was assessed as to how well it per- 
forms user authentication and audit of dial-in events. 
The evaluation team has determined that DIALBACK 
is a useful, effective authentication mechanism when 
configured as specified in this report. 


145, 

ADAzS4 142/8/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Center for 
Intelligent Control Systems. 

Boundary Detection by Constrained 
D. Geman, S. Geman, C. Graffi iz and 
90, 22p ARO-24635.329-MA-U 

Contract DAALO3-86-K-0171 

Availability: Pub. in IEEE Transactions on Pattern Anal- 
ysis and Machine Intelligence, v12 n7 p609-628 Jul 90. 
— only to DTIC users. No copies furnished by 


‘Dong ut 


No abstract available. 


145,900 
AD-A234 169/1/GAR PC A03/MF A01 
National Computer Security Center, Fort George G. 
Meade, MD. 
Pyramid Development Corporation PC/DACS. 
Final evaluation rept. 

K. C. Rogers, K. D. Vane, and M. Coplin. 28 Sep 89, 
3p Rept no. CSC-EPL-89/009 


The National Computer Security Center (NCSC) exam- 
ines the security protection mechanisms provided by 
Pyramid’s PC/DACS Rel 2. PC/DACS is a subsystem 
not a complete trusted co — system. Therefore, it 
was evaluated against the Computer Security Subsys- 
tem Interpretation (CSSI). Specifically, the applicable 
requirements for this evaluation included identification 
and authentication (| and A), discretionary access con- 
trol (DAC), audit and object reuse. PC/DACS runs on 
an IBM, PC, XT or AT or 100% BIOS compatible micro- 
computer with at least 512KB of random access 
memory (RAM) running MS-DOS or PC-DOS 2.0 or 

reater. The system is required to have at least one 
lo; disk drive, a hard disk drive and a monitor. PC/ 
DA is intended for environments where several 
users share a single personal computer. 


145,901 

AD-A234 170/9/GAR PC A03/MF A01 
National Computer Security Center, Fort George G 
Meade, MD. 


145,905 


General 


Wang Laboratories incorporated MicroControl. 
Final evaluation rept. 

D. Clawson, M. Oehler, and S. Rovansek. 11 Oct 89, 
36p Rept no. CSC-EPL-89/008 


The National Computer Security Center (NCSC) exam- 
ined the security protection mechanisms provided 
Wang’s MicroContro!l Version 1.0650 and 1.0660 Mi- 
croControl is a subsystem, not a complete trusted 
system. Therefore, it was evaluated against 


. Specifically, 

tems are igned to add a level of assurance to an 
ADP system that has limited or ineffective security 
mechanisms. However, su are not intended 
to protect information of an ADP system which proc- 
esses Classified information because subsystems may 
= be _— of maintaining the integrity of classified 
informa’ 


145,902 


AD-A234 332/5/GAR PC A03/MF A01 
Alberta Univ., Edmonton. Dept. of Statistics and Ap- 
Probability. 


plied 

for a Logistic Equation. 
R. J. Elliott. 1990, 11p ARO-24919.6-MA, 
Contract DAAL03-87-K-0102 
Availability: Pub. in Mathi. Comput. ae v13 n6 
p1-10 1990. + ~ ag only to DTIC users. No copies 
furnished by NT! 


No abstract available. 


145,903 


AD-A234 359/8/GAR PC A03/MF A01 
California Univ., Los Angeles. Center for the Study of 


Evaluation. 

Measurement Expert System Effectiveness. 
Final project rept 24, 1 Jul 89-30 Nov 90. 

H. F. O’Neil. Nov 90, 19p 

Contract N00014-86-K-0395 


This paper documents the work in the area of expert 
system effectiveness completed under a subcontract 
to the Cognitive Science Laboratory of the University 
of Southern California. The paper focuses on key tech- 
nical outcomes of research which explored the feasi- 
bility of using a human benchmarking methodology to 
evaluate expert systems. This work was done as part 
of the development of the Artificial Intelligence Meas- 
urement System (AIMS). 


145,904 


AD-A234 360/6/GAR PC A03/MF A01 
California Univ., Los Angeles. Center for the Study of 
Evaluation. 

Evaluation of Expert Systems: A Review of the Lit- 
erature. 


Research project rept. no. 23, 1 Jul 89-31 Dec 90. 
K. M. Swigger, H. F. O’Neil, Y. Ni, and A. Jacoby. 
Oct 90, 27p 


The purpose of this paper is (a) to review current 
trends and experimental results that have immediate 
application to the evaluation of expert systems and (b) 
to offer a methodology for assessing expert systems in 
terms of human lormance. In order to improve the 
lormance of expert systems, a wide range of meth- 
ods have been proposed for their evaluation. This 
paper reviews some of the major assessment tech- 
niques and reports on their success. Particular empha- 
sis is placed on the applicability of current research in 
software engineering, human performance measure- 
ment, simulation, and machine learning. We suggest 
incorporating some of these techniques into a formal 
me that can be used to assess expert sys- 
tems. Fi , we demonstrate the usefulness of our 
approach by é applying the rN to a fully devel- 
oped expert system named GATE 


145,905 


AD-A234 412/5/GAR PC A03/MF A01 
Alberta Univ., Edmonton. Dept. of Statistics and Ap- 
plied Probability. 
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General 


ee with a Small Non-Linear Term in the 


R. ce Eliott 1990, Md es 3-MA, 

Contract DAALO3-87-K-0102 

Availability: Pub. in Systems and Control Letters, v15 
p81-90 1990. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 


145,906 

AD-A234 421/6/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Artificial In- 
telligence Lab. 

Continuous Stochastic Cellular Automata that 
have a Stationary Distribution and No Detailed. 
Memorandum rept. 

T. Poggio, and F. Girosi. Dec 90, 7p Rept no. Al-M- 


1168 
Contracts DACA76-85-C-0010, N00014-85-K-0124 


Marroquin and Ramirez (1990) have recently discov- 
ered a class of discrete stochastic cellular automata 
with Gibbsian invariant measure that have a non-re- 
versible dynamic behavior. Practical applications in- 
clude more powerful algorithms than the Metropolis al- 
gorithm to compute MRF models. In this paper we de- 
scribe a large class of stochastic dynamical systems 
that has a Gibbs asymptotic distribution but does not 
satisfy reversibility. We characterize sufficient proper- 
ties of a sub-class of stochastic differential equations 
of the associated Fokker Planck equation for the exist- 
ence of an asymptotic probability distribution in the 
system of coordinates which is given. Practical implica- 
tions include VLSI analog circuits to compute coupled 
MRF models. 


145,907 
AD-A234 422/4/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Artificial In- 
telligence Lab. 
Line Kinematics for Whole-Arm Manipulation. 
gang rept. 

Eberman, and D. L. Brock. Oct 90, 16p Rept no. 
Ai: M-1255 
Contracts N00014-86-K-0685, N00014-85-K-0124 


A Whole-Arm Manipulator uses every surface to both 
sense and interact with the environment. To facilitate 
the analysis and control of a Whole-Arm Manipulator, 
line geometry is used to describe the location and tra- 
jectory of the links. Applications of line kinematics are 
discussed and implemented on the MIT Whole-Arm 
Manipulator (WAM-1). 


145,908 

AD-A234 425/7/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Artificial In- 
telligence Lab. 

Extensions of a Theory of Networks and Learning: 
Outliers and Negative Examples. 

Memorandum rept. 

T. Poffio, F. Girosi, and B. Caprile. Jul 90, 26p Rept 
nos. Al-M-1220, CBIP-46 

Contracts DACA76-85-C-0010, N00014-85-K-0124 
Prepared in cooperation with Whitaker College, Center 
for Biological Information Processing. 


Learning an input output ors om from a set of exam- 
ples, of the type that many neural networks have been 
constructed to perform, can be regarded as synthesiz- 
ing an approximation of a multi dimensional function. 
From this point of view, this form of learning is closely 
related to regularization theory. The theory developed 
in Poggio and Girosi (1989) shows the equivalence be- 
tween regularization and a class of three-layer net- 
works that we call regularization networks or Hyper 
Basis Functions. These networks are not only equiva- 
lent to generalized splines, but are closely related to 
the classical Radial Basis Functions used for interpola- 
tion tasks and to several pattern r inition and 
neural network algorithms. In this note, we extend the 
theory by introducing ways of dealing with two aspects 
of learning: learning in the presence of unreliable ex- 
amples and learning from positive and negative exam- 
ples. These two extensions are interesting also from 
the point of view of the approximation of multivariate 
functions. The first extension corresponds to dealing 
with outliers among the sparse data. The second one 
corresponds to exploiting information about points or 
regions in the range of the function that are forbidden. 


145,909 
N91-21778/6/GAR PC A11/MF A02 


86 VOL. 91, No. 17 


National Aeronautics and Space = Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Proceedings of the Second Joint. Technol y 
ee on Neural Networks and Fuzzy Logic, 
‘olume 
R. N. Lea, and J. Villarreal. om 91, 240p NAS 
1.55:10061-V-1, S-624-V-1, NASA-CP-10061-V-1 
Workshop Held in Houston, TX, 10-13 Apr. 1990; 
Sponsored by NASA, Washington, NASA. Johnson 
Space Center, and Houston Univ. 


No abstract available. 


145,910 
N91-21780/2/GAR 
(Order as N91-21778/6/GAR, PC A1 —- 


ee 8 a Diego, La Jolla. 

Neural N —— resentation and Learning of 
M ang ana Tr Their Derivatives. 

H. White, K. Hornik, M. Stinchcombe, and A. R. 
Gallant. Feb 91, 31p 

In NASA, Lyndon B. Johnson Space Center, Proceed- 
ings of the 2ND Joint Technology Workshop on Neural 
Networks and Fuzzy Logic, Volume 1 p 59-89. 


Discussed here are recent theorems proving that artifi- 
cial neural networks are capable of approximating an 
arbitrary mapping and its derivatives as accurately as 
desired. This fact forms the basis for further results es- 
tablishing the learnability of the desired approxima- 
tions, using results from non-parametric statistics. 
These results have potential applications in robotics, 
chaotic dynamics, control, and sensitivity analysis. An 
example involving learning the transfer function and its 
derivatives for a chaotic map is discussed. 


145,911 
N91-21786/9/GAR 
(Order as N91-21778/6/GAR, PC A11/ME 
02 


) 
Hosei Univ., Tokyo (Japan). Dept. of Instrument and 
Control Engineering. 
Solution of Inverse Problem of Fuzzy Relational 
Equation by Using Perceptron Model. 
K. Hirota, and N. Ikoma. Feb 91, 16p 
In NASA, Lyndon B. Johnson Space Center, Proceed- 
ings of the 2ND Joint Technology Workshop on Neural 
Networks and Fuzzy Logic, Volume 1 p 183-198. 


A Max-Min fuzzy system can be regarded as a network 
of max and min operational elements. Thus, the in- 
verse problem of a fuzzy relational equation is inter- 
preted as an input estimation problem from output 
values in the corresponding network. An approximate 
network model of a fuzzy relational system is pro- 
posed. An algorithm for obtaining an approximate solu- 
tion of the system is presented for using a neural net- 
work technique. 


145,912 
N91-21944/4/GAR 
(Order as N91-21940/2/GAR, PC A08/MF 


Air Force Human Resources Lab., Brooks AFB, TX. 
Computer-Assisted Knowledge Acquisition for Hy- 
ia Systems. 
. Steuck. 1990, 6p 
In Houston Univ., Sepec Conference Proceedings: Hy- 
permedia and Information Reconstruction. Aerospace 
Applications and Research Directions 6 p. 


The usage of procedural and declarative knowledge to 
set up the structure or ‘web’ of a hypermedia environ- 
ment is described. An automated knowledge acquisi- 
tion tool was developed that helps a knowledge engi- 
neer elicit and represent an expert’s knowledge in- 
volved in performing procedural tasks. The tool repre- 
sents both procedural and prerequisite, declarative 
knowledge that supports each activity performed by 
the expert. This knowledge is output and subsequently 
read by a hypertext scripting language to generate the 
link between blank, but labeled cards. Each step of the 
expert’s activity and each piece of supporting declara- 
tive knowledge is set up as an empty node. An instruc- 
tional developer can then enter detailed instructional 
material concerning each step and declarative knowl- 
edge into these empty nodes. Other research is also 
described that facilitates the translation of knowledge 
from one form into a form more readily useable 
computerized systems. 


145,913 
N91-21954/3/GAR 
(Order as N91-21940/2/GAR, PC eae 


Houston Univ. at Clear Lake City, TX. 

From Knowledge Presentation to Knowledge Rep- 
resentation to Knowledge Construction: Future Di- 
rections for Hypermedia. 

D. B. Palumbo. 1990, 18p 

In Its Sepec Conference Proceedings: Hypermedia 
and Information Reconstruction. Aerospace Applica- 
tions and Research Directions 18 p. 


nee between human memory systems and 
sae permedia systems are discussed with particular em- 
asis on the underlying importance of associational 
memory. The distinctions between knowledge presen- 
tation, knowledge representation, and knowledge con- 
structions are addressed. Issues involved in actually 
developing individualizable hypermedia based knowl- 
edge construction tools are presented. 


145,914 

PB91-189571 Not available NTIS 

National Inst. of Standards and Technology (NEL), 

Gaithersburg, MD. Semiconductor Electronics Div. 

ee it on ten of Machine-Learning Pro- 

anne on Test Structure Measurements. 
inai rept. 

D. Khera, L. W. Linhoim, R. A. Allen, M. W. 

Cresswell, and V. C. Tyree. 1991, 5p 

Pub. in Proceedings of International Conference on 

Microelectronic Test Structures, Kyoto, Japan, March 

18-20, 1991, p145-149. 


The paper describes an approach for evaluating and 
refining the rules, based on test structure measure- 
ments, to be entered into the knowledge base of an 
expert system that characterizes device performance. 
The objective is to qualify the performance of rules de- 
termined by a machine-learning classification applica- 
tion with the best knowledge available from the human 
experts. The technique combines a machine-learning 
approach with the traditional heuristic based develop- 
ment of an expert system. Strengths and weaknesses 
of the individual techniques are compared. 


145,915 
PB91-192146/GAR PC A11/MF A02 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). Inst. fuer 
Angewandte Informationstechnik. 

ings of the Workshop on Nonmonotonic 
Reasoning. Held on December 13-15, 1989. 
G. Brewka, and H. Freitag. c1990, 227p GMD-443 


Contents: 
Relations Between the Logic of Theory Change 
and Nonmonotonic Logic; 
ag sma and Conditionals in Dialogue 


Logic 
A Nonmonotonic Conditional Logic for Belief 
Revision; 
A Dynamic Modal Semantics for Default 
leasoning and Generics; 
The Two Sources of Nonmonotonicity in Vivid 
Le Agar ags Handling and Weak 


Regulated Algebras--A Class of New Algebraic 

tructures for Characterizing Default 
Reasoning; 

Canonical Extensions to the Infinite Case of 
Finitary Nonmonotonic Inference Relations; 

Nonmonotonic Epistemic Structures; 

Cumulative Default Logic--in Defense of 
Nonmonotonic Inference Rules; 

Graded Default Theories; 

Skeptical Reasoning with Order-Sorted Defaults; 

Floating Conclusions and Zombie Paths--Two 
Deep Difficulties in the ‘Directly Skeptical’ 
Approach to Defeasible Inheritance Nets; 

Directly Skeptical Inheritance Cannot Capture the 
Intersection of Extensions; 

Conflicting Evidence and Probabilistic Default 
Reasoning. 


145,916 

PB91-192179/GAR PC A03/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). Inst. fuer 
Angewandte Informationstechnik. 

Comparative Study of the Representation Lan- 
guages Used in the MLT. 

K. Causse, K. Morik, C. Rouveirol, and P. Sims. 
c1990, 22p GMD-453 


The paper presents some early results from the Ma- 
chine Learning Toolbox (MLT) project. The MLT will be 





a system that recommends and implements one of 
several machine learning algorithms or systems for an 
application. In order for the user to supply application 
data in a form which can be understood by more than 
one algorithm, and in order for any algorithm to be ca- 
pable of passing its results to any other algorithm, a 
Common Knowledge Representation Nnguage 
(CKRL) has to be developed. The first stage in this 
task has been to investigate the different knowledge 
representation languages of the tools, with the aim of 
emphasizing their commonalities and differences. The 
paper discusses the possible roles for the CKRL within 
MLT, and selects that of an interface language be- 
tween the different sub-components of the MLT as 
being the most flexible. The CKRL aims to solve the 
problem of mapping entities of the epistemic level into 
the logic level (and vice versa) in a pragmatic way, but 
it will not attempt to solve the problems of the different 
expressive powers of each of the current algorithm’s 
formalisms, or to evaluate the suitability of different 
languages for learning. 


145,917 

PBS1-192203/GAR PC A03/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). Inst. fuer 
Angewandte Informationstechnik. 

Recruitment versus Backpropagation Learning: 
Re-Learning in Connectionist Networks. 

J. Diederich. c1990, 14p GMD-457 


The paper describes a first comparison between two 
connectionist learning techniques: backpropagation 
and recruitment learning. The task is to re-learn a con- 
ceptual representation, i.e. to significantly change a 
representation in an additional training period by the 
use of new data. Backpropagation denotes a widely 
known, supervised learning technique which requires 
the repeated presentation of a set of training in- 
stances. Recruitment we denotes a technique 
which converts network units from a pool of free units 
into units which carry meaningful information, and can 
be used for both instruction-based and similarity- 
based learning. It will be shown that a learning tech- 
nique which makes use of structured knowledge (i.e. 
recruitment learning), re-learns and modifies a connec- 
tionist representation faster than backpropagation. 
(Copyright (c) GMD 1990.) 


145,918 

PB91-192211/GAR PC A03/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). Inst. fuer 
Angewandte Informationstechnik. 

oo and Neural Computation. 

J. Diederich. c1990, 37p GMD-458 


Explanation is used in machine learning, in case-based 
reasoning, and most important, the explanation of re- 
sults of a reasoning process to a user must be a com- 
ponent of any inference system. Experience with 
expert systems has shown that the ability to generate 
explanations is absolutely crucial for the user-accept- 
ance of artificial intelligence (Al) systems. In contrast 
to symbolic systems, neural networks have no explicit, 
declarative knowledge representation and therefore 
have considerable difficulties in generating explana- 
tion structures. In neural networks, knowledge is en- 
coded in numeric parameters and distributed all over 
the system. The paper discusses the ability of neural 
networks to generate explanations. It will be shown 
that connectionist systems benefit from the explicit en- 
coding of relations and the use of highly structured net- 
works in order to allow explanation and explanation 
components. Connectionist semantic networks, i.e., 
connectionist systems with an explicit conceptual hier- 
archy, belong to a class of artificial neural networks 
which can be extended by an explanation component 
which gives meaningful responses to a limited class of 
‘How’ questions. An explanation component of this 
kind is described in detail. (Copyright (c) GMD 1990.) 


145,919 

PBS 1-192260/GAR PC A03/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). Inst. fuer 
Angewandte Informationstechnik. 

Connectionist Networks for Constraint Satisfac- 
tion. 

H. W. Guesgen. c1991, 17p GMD-499 


Algorithms for solving constraint satisfaction prob- 
lems, i.e. for finding one, several, or all solutions for a 
set of constraints on a set of variables, have been in- 
troduced in a variety of papers in the area of artificial 


intelligence. Here, the authors illustrate how connec- 
tionist networks for constraint satisfaction can be im- 
plemented. The idea is to use a connectionist node for 
each value of each variable and for each tuple of each 
constraint of the constraint satisfaction problem, and 
to connect them according to the way in which the 
constraints are related to the variables. Goedel num- 
bers are used as potentials of the nodes that corre- 
spond to variables, weal possible paths of so- 
lutions. (Copyright (c) GMD 1990.) 


145,920 

PB91-192674/GAR PC A08/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). Inst. fuer 
Angewandte Informationstechnik. 

Abstracts Ueber ike: Ge- 
sammelite Beitraege Zum 1. und 2. Workshop 
nostikexpertensysteme (Abstracts on Diag 
Expert Systems: Collected Contributions to the 
First a Second Diagnostic Expert Systems 


Workshop). 
F. Puppe, and H. Voss. c1989, 174p GMD-375 
Text in German; summary in English. 


The report is a collection of Abstracts from the First 
and Second Diagnostic Expert Systems Workshops. 
They are from Planned, Current and Completed Work. 
The report also contains the agenda of the meetings. 


145,921 

PB91-192708/GAR PC A04/MF A01 
Geselischaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). 
Fachgruppe ‘Verfahren zur K von Kom- 
munikationssystemen’: PROSIT Schriftenverzeich- 
nis/Bibliography 1982-1987 (Technical Group ‘Pro- 
ceeding to the Construction of Communications 
Systems’: PROSIT Bibliography 1982-1987). 

K. H. Boehling, H. Fiedler, W. Giloi, G. Goos, and H. 
Hecki. c1988, 62p GMD-313 

Text in German and English. 


In order to move the realization of cooperating com- 
puter systems towards a well-understood —— 
= a constructive approach named PROS! 
(PROtocol Specification, Implementation, and Test) 
has been developed during the past years within 
GMD’s Department fOr Communication Technology in 
Darmstadt. PROSIT covers all design stages of coop- 
= systems, comprising their global modelling and 
formal specification as well as their ultimate realization 
through the derivation of implementations and tests 
from the global specification. The bibliography lists all 

ROSIT papers, including an abstract for each, rang- 
ing from official publications to internal reports, which 
appeared in the years 1982 through 1987. 


145,922 
PB91-800219/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 

Fuzzy Logic Applications, Jan 1980-July 1991 
(Citations from the NTIS Database 

Rept. for Jan 80-Jul 91. 

1991, 27p 


The bibliography contains citations concerning a broad 
range of interests including artificial intelligence, 
expert systems, machine and environmental control, 
and cartographic interpretation. ful applica- 
tions demonstrate how to design reliable systems to 
handle uncertainty. Considerable attention is given to 
engineering design, robotic, and general control appli- 
— (Contains 78 citations with title list and subject 
index.) 


DETECTION & 
COUNTERMEASURES 


Acoustic Detection 


148,923 


AD-A233 687/3 Not available NTIS 


148,925 


DETECTION & COUNTERMEASURES 


Infrared & Ultraviolet Detection 


Naval ic and Atmospheric Research 


Oceanographic 
Lae — Space Center, MS. 


Electromagnetic & Acoustic 
Countermeasures 


145,924 


Se ee estab 
a Methodology to improve 
formance of Smart Weapon Systems in Counter- 


Hancock, and J. Garrison. 
Contract DAAL03-89-K-0169 


The thrust of the research is to initiate the develop- 
ment of a theoretical and irical basis for incorpo- 


factors under widely varying environmental and coun- 
termeasure conditions. 


Infrared & Ultraviolet Detection 


Not available NTIS 
DC. 


C. E. Lindstrom. Filed 6 Feb 90, patented 29 Jan 91, 
7p AD-D014 824/7, PAT-APPL-7-475 562 XN- 
NAVEXOS 

Supersedes PAT-APPL-7-475 562. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A submerged small angle field-of-view optical radiom- 
eter which can passively measure ocean surface wave 
heights, characteristics, and statistics remotely. The 
mechanism involves measurements of a varying un- 
derwater radiant light field and correlation of that light 
field to surface wave heights. The device comprises a 
passive optical detector, a narrow band optical filter, a 
small angle field-of-view limiter and associated elec- 
tronics for power monitoring and control. The device is 
housed in a watertight container with an optically 
transmissive window and is connected to onshore or 
inboard electronics by a single cable. The cable carries 
power, monitoring, control and data signals to and 
from the sensor to the onshore or inboard electronics. 
The sensor can be bottom mounted on the sea floor or 


September 1,1991 87 





DETECTION & COUNTERMEASURES 


Infrared & Ultraviolet Detection 


can be mounted on a submerged platform such as a 
submarine. 


Nuclear Explosion Detection 


145,926 
AD-A234 287/1/GAR PC A03/MF A01 
ae Methodist Univ., Dallas, TX. Dept. of Statis- 


Some Effects of Selection on the JVE Data. 
H.L. Moar R. Schucany, W. A. Woodward, and 
as P. McCartor. Sep 90, 34p SCIENTIFIC-2, GL-TR- 


Contract F19628-88-K-0042 


The threshold test ban treaty (TTBT) between the 
United States and the Soviet Union stipulates that all 
nuclear tests shall be below ground and shall not 
exceed 150 kilotons in yield. In order to assist both 
countries in monitoring the TTBT an historic experi- 
ment has recently taken place. In particular, a team of 
Soviet scientists and military personnel have conduct- 
ed a nuclear test at the US test site in Nevada and a 
similar US team has conducted such a test at the 
Soviet semipalatinsk test site. One of the major pur- 
poses of these tests was to aid each country in cali- 
brating their seismic monitoring equipment. To aid fur- 
ther with the calibration problem, both sides agreed to 
furnish the other with the yields, as measured at their 
respective sites, of five of their previous nuclear tests. 
This experiment is referred to as the joint verification 
experiment (JVE). Unfortunately, there is a major prob- 
lem with the use of these data since they are unveri- 
fied. That is, the data could be falsified or at least be 
selective in nature, i.e., the data may have been select- 
ed to intentionally mislead rather than being randomly 
chosen. This paper considers the effects of purposeful 
selection, rather than random selection, on estimates 
of the mean and variance. Surprisingly, it is shown that 
if the selection is done in a manner that would most 
benefit the Soviets, then unbiased estimates for the 
mean and variance of the parent population of interest 
can still be obtained. 


Radiofrequency Detection 


145,927 

AD-A233 725/1/GAR PC A05/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Test Vector Generator for a Radar Signal Proces- 
sor. 

Technical rept. 1 Nov 88-30 Sep 89 

= - Robins. 7 Feb 91, 86p TR-827, ESD-TR-90- 


Contract F19628-90-C-0002 


This report documents the Test Vector Generator 
(TVG) system developed for the purpose of testing a 
radar signal processor. This system simulates an eight 
channel radar receiver by o_o input data for test- 
ing the signal processor test . The TVG system 
outputs 128-bit wide data samples at variable rates up 
to and including 10 million samples per second. The 
VTG memory array is one million samples deep. Vari- 
ably sized output vectors can be addressed within the 
memory array and the vectors can be concatenated, 
repeated, and reshuffled in real time under the control 
of a single board computer. The TVG is seen having 
applications on a variety of programs. Discussions of 
adapting and scaling the system to these other appli- 
cations are presented. 


145,928 

AD-A234 172/5/GAR PC A03/MF A01 
Washington Univ., St. Louis, MO. Dept. of Physics. 
Theory of Radar Target Discrimination. 

Final rept. for period ending Feb 91. 

E. T. Jaynes, and C. R. Smith. Feb 91, 32p AMSMI- 
CR-RD-AS-91-6, 

Contract DAAL03-86-D-0001 

C. R. Smith is from Redstone Arsenal, AL. 


After a brief discussion of our radar target identification 
program, we give a direct application of probability 
theory to the problem of deciding which of a set of pos- 
sible targets is present. The reliability of discrimination 
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depends on the noise level, the background hash, the 
variation of echo with target aspect angles, the energy 
and shape of the transmitted pulse, and the number of 
pulses. The effect of each of these variables is calcu- 
lated and discussed, leading to some new conclusions 
about optimal radar design and optimal data process- 
ing. We think that the tactics which might succeed are 
quite different from those that have been tried in the 
ae and give elementary intuitive explanations why 
this is so. 


145,929 

AD-A234 289/7/GAR 
ARCO Power Technologies, Inc., Washington, DC. 
System Concept and nalysis of an Artificial lono- 
spheric Mirror (AIM) Radar. 

Rept. for 31 Aug 89-31 Aug 90, 

R. Short, C. Stewart, T. Wallace, P. Lallement, and 
P. Koert. 31 Aug 90, 51p APTI-5005, SCIENTIFIC-1, 
GL-TR-90-0267, 

Contract F19628-89-C-0174 


Recognition of performance limitations associated 
with traditional skywave over-the-horizon (OTH) high 
frequency (HF) radars has led a number of investiga- 
tors to propose the creation of an Artificial lonospheric 
Mirror (AIM) in the upper atmosphere, in order to re- 
flect ground-based radar signals for OTH surveillance. 
The AIM is produced by beaming sufficient electro- 
magnetic power to the lower ionosphere (around 70 
km) to enhance the in situ ionization level to 10 to the 
7th power - 10 to the 8th power electrons/cu cm, 
thereby providing an ionized layer capable of reflecting 
radar frequencies of 30 - 90 MHz. This paper presents 
a baseline AIM system concept and an associated per- 
formance evaluation, based upon the relevant ioniza- 
tion and propagation physics and in the context of air 
surveillance for the cruise missile threat. Results of the 
subject study indicate that a system using this concept 
would both complement and enhance the perform- 
ance of the existing skywave OTH radars. 


PC A04/MF A01 


145,930 

AD-A234 525/4/GAR PC A03/MF A01 
Georgia Tech Research Inst., Atlanta. 

Joint Surveillance S = Distributed Tracker. 
Final rept. Jan 89-Fe' 

R. Leckie, and T. P. Saamtiiad, Nov 90, 13p RADC- 
TR-90-288, 

Contract F30602-87-D-0183 

Prepared in cooperation with Hughes Aircraft Co., Ful- 
lerton, CA. 


The Joint Surveillance System Distributed Tracker 
(JDT) was designed by Hughes Aircraft Company for 
use in a laboratory environment in conjunction with 
Command and Control experiments in support of the 
air defense initiative. The tracker provides a live air pic- 
ture for integration with the Air Defense Initiative Simu- 
lation for Command and Control (ADISC2). It was de- 
signed to accept radar inputs from up to ten (10) Joint 
Surveillance System (JSS) radars. The raw radar data 
is preprocessed and each radar report is tagged with a 
radar site ID. The data is then broadcast over an Ether- 
net to the JDT which resides on a SUN 4-260 worksta- 
tion. A track file is then automatically established for 
each of the ten (10) radar sites using an N hit out of M 
scan approach. A master track store is then estab- 
lished through the correlation of the individual track 
files providing a single correlated air picture for the ten 
(10) radar sites. Automatic track initiation is performed 
over multiple radar scans. A one-plot track is formed 
initially. If'on the next scan, a plot is correlated with a 
one-plot track, that track is upgraded to a tentative 
track. 


145,931 
N91-21394/2/GAR 

Ohio State Univ., Columbus. 
System for the Real-Time Display of Radar and 


PC A08/MF A01 


Video Images of Targets. 

W. W. Allen, and W. D. Burnside. Aug 90, 155p NAS 
1.26:188058, ESL-TR-722780-1, NASA-CR-188058 
Contract NAG2-542 

ipa by Pacific Missile Test Center, Point Mugu, 


Described here is a software and hardware system for 
the real-time display of radar and video images for use 
in a measurement range. The main purpose is to give 
the reader a clear idea of the software and hardware 
design and its functions. This system is designed 
around a Tektronix XD88-30 graphics workstation, 
used to display radar images superimposed on video 
images of the actual target. The system’s purpose is to 


provide a platform for tha analysis and documentation 
of radar images and their associated targets in a 
menu-driven, user oriented environment. 


145,932 
N91-21782/8/GAR 
(Order as N91-21778/6/GAR, PC A11 phn 


) 
Brown Univ., Providence, RI. Dept. of Cognitive and 
Linguistic Sciences. 
= Signal Categorization Using a Neural Net- 
work. 
J. A. Anderson, M. T. Gately, P. A. Penz, and D. R. 
Collins. Feb 91, 36p 
Contracts N00014-86-K-0600, F33615-87-C-1454 
In NASA, Lyndon B. Johnson Space Center, Proceed- 
ings of the 2ND Joint Technology Workshop on Neural 
Networks and Fuzzy Logic, Volume 1 p 107-142.Previ- 
ously Announced in laa as A91-14886. 


Neural networks were used to analyze a complex sim- 
ulated radar environment which contains noisy radar 
pulses generated by many different emitters. The 
neural network used is an energy minimizing network 
(the BSB model) which forms energy minima - attrac- 
tors in the network dynamical system - based on 
learned input data. The system first determines how 
many emitters are present (the deinterleaving prob- 
lem). Pulses from individual simulated emitters give 
rise to separate stable attractors in the network. Once 
individual emitters are characterized, it is possible to 
make tentative identifications of them based on their 
observed parameters. As a test of this idea, a neural 
network was used to form a small data base that po- 
tentially could make emitter identifications. 


145,933 

PB91-192757/GAR PC A06/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdelning foer f Land at 94 GHZ (fs 

Radar Reflectivity of Land at 94 GHZ (Radarreflek- 
tivitet hos Land vid 94 GHZ). 

A. Sume. Dec 90, 110p FOA-C-30599-8.2.3.3 
Summary in Swedish. 


The report describes measurements and calculations 
of the radar reflectivity of terrain in the mm-wavelength 
region. The measurements were made with a 94 GHz 
incoherent radar with 50 ns pulse — and 0.5 ri 
beam width, mounted on a tower at 40 m height. The 
surrounding terrain with trees and open ground was 
observed between 4 deg and 54 deg depression 
angles. The radar return was recorded in two linearly 
polarized, crthogonal receiver channels for vertically 
or horizontally polarized transmissions, giving 4 trans- 
mit/receive polarization combinations in all. One 
summer and one winter campaign have been carried 
out. The reflectivity, expressed by normalized radar 
cross section (cross section per illuminated unit area) 
has been determined for each angular resolution cell 
within two 70 deg x 50 deg and 35 deg x 25 deg re- 
gions, and is presented in image form. Reflectivity data 
have been analyzed with respect to terrain type, de- 
pression angle, polarization, and season. Mean values 
and histograms (density functions) of the spatial distri- 
bution have been determined. A relatively extensive 
part of the data reduction has been devoted to estab- 
lishing corrections due to receiver and transmitter in- 
fluences and near field and bistatic effects, the latter 
arising from the two-antenna configuration. 


145,934 

TIB/B91-00737/GAR PC E14 
Technische Univ. Muenchen (Germany, F.R.). Fakul- 
taet fuer Elektrotechnik. 

Mikrowellen-Detektion mit Josephson-Elementen. 
(Microwave detection by Josephson elements). 
Diss. (Dr.-Ing). 

M. Rieger. 22 Mar 88, 149p 

In German. 


In this study, models and design methods for micro- 
wave detectors with Josephson elements are com- 
piled. A Josephson detector for use at 50 GHz, a fre- 
quency at which metrol is not yet too complex, has 
been designed. The 40 Ghz Josephson detector was 
build and used in the performance of microwave de- 
tector experiments. The experimental results correlate 
well with the detector characteristics calculated in the 
design process. The modelling of the Josephson ele- 
ment and the detector circuit have thus proved realis- 
tic. It can therefore be expected that the design will 
also be capable of implementation in the sub-milli- 
metre wave range, at least as far as its basic charac- 





teristics are concerned. The proven models and proc- 
esses have been applied to the ~~ of a Josephson 
detector for use at a frequency of 485 GHz, a charac- 
teristic frequency for the Josephson element. It has 
one eee that ony A ssw of is also pos- 

sible at this frequency. (o pyright (c) 1991 b 

FIZ. Citation no. 91: "0007375 ” . 


General 


145,935 


AD-A233 665/9/GAR PC AO5/MF A01 
Defence Research Establishment Suffield, Ralston 
(Alberta). 

Advances in the Location and Identification of 
Hidden Explosive Munitions. 

J. E. McFee, and Y. Das. Feb 91, 96p Rept no. 
DRES-SR-548 


No abstract available. 


ee 
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Antennas 


145,936 

AD-A233 652/7/GAR PC A04/MF A01 
Rome Air Development Center, Griffiss AFB, NY. 
Scanning Impedance of Proximity Coupled Rec- 
tangular Microstrip Antenna Arrays. 

J. S. Herd. Dec 89, 64p Rept no. RADC-TR-89-372 


Conventional microstrip antenna feeding techniques 
using microstrip transmission lines or coaxial probes 
limit the bandwidth to a few percent due to feed radi- 
ation and reactive mismatch. Proximity-coupled feeds 
can be used as an alternative to direct contact feeds 
on thick substrates by coupling to an embedded mi- 
crostrip line or by stacking several patches. Proximity- 
coupled element bandwidths of up to 25 percent have 
been achieved with single patch elements, but no 
models presented thus far can predict the effects of 
inter-element coupling upon resonant frequency and 
bandwidth. This report presents an infinite array analy- 
sis that is applied to three types of proximity-coupled 
rectangular microstrip elements. The spectral dyadic 
Green’s function for a two layer rounded dielectric slab 
is used do that all surface wave and mutual coupling 
effects are included. A method-of-moments with three 
types of expansion modes is used to efficiently solve 
for the unknown current distribution, and a model for 
microstrip traveling wave feed lines in an infinite array 
described. Theoretical results are presented for scan- 
ning input impedance as a function of substrate pa- 
rameters, array spacing, and element geometry. 


145,937 

AD-A233 756/6/GAR PC A04/MF A01 
Aerospace Corp., El Segundo, CA. 

Application of a Con * ite Gradient Method to the 
Synthesis of Pha: Planar Arrays. 

T. J. Peters. 15 Feb of, 60p TR-0090(5925-05)-1, 
SSD-TR-91-0 

Contract F04701-88-C-0089 


The problem of minimizing the peak sidelobe level of a 
planar array of dipoles using phase-only synthesis is 
investigated. A hybrid nonlinear function minimization 
scheme is developed using a Taylor series approxima- 
tion and a conjugate gradient algorithm. A weighted 
average peak sidelobe level function is introduced to 
yield a more stable numerical procedure. The peak si- 
delobe level is found to decrease in proportion to the 
logarithm of the aperture behavior. 


145,938 

AD-A234 120/4/GAR PC A01/MF A01 
Texas A and M Univ., College Station. Dept. of Electri- 
cal Engineering. 


Integrated Active Antenna Using Annular Ring Mi- 
crostrip Antenna and Gunn Diode. 

R. E. Miller, va K. Chang. 20 Jan 91, 5p ARO- 
26651.10-EL. 

Contract DAAL03-89-K-0085 

Availability: Pub. in Microwave and Optical Technology 
Letters, v4 n2 p72-75, 20 Jan 91. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


145,939 

AD-A234 277/2/GAR PC A02/MF A01 
Texas A and M Univ., College Station. Dept. of Electri- 
cal Engineering. 

Active Integrated Antenna Elements. 

J. A. Navarro, K. A. Hummer, and K. Chang. Jan 91, 
9p ARO-26651.12-EL, 

Contract DAAL03-89-K-0085 

Availability: Pub. in Microwave Jnl., p115-126 Jan 91. 
a only to DTIC users. No copies furnished by 


No abstract available. 


145,940 

AD-A234 284/8/GAR 
MITRE Corp., Bedford, MA. 
Input Impedance and Gain of Monopole Elements 
with Disk Ground Planes on Flat Earth. 

M. M. Weiner. Dec 90, 25p Rept no. MTR-M90-92 


This paper extends previously reported results for a 
quarterwave monopole element on a disk ground 
plane in free space to the case where the disk ground 
plane rests on flat earth. Numerical results are ob- 
tained by utilizing Richmond’s method of moments 
— program for disk ground planes over flat 
earth. 


PC A03/MF A01 


145,941 

AD-A234 434/9/GAR PC A01/MF A01 
Texas A and M Univ., College Station. Dept. of Electri- 
cal Engineering. 

Radiation, Scattering, and Guidance of Electro- 
— Fields by Arbitrarily Shaped Structures 
Em led in Layered Dielectric Media. 

Quarterly progress rept. 1 Jan-31 Mar 91. 

K. A. Michalski. 31 Mar 91, 1p 

Contract N00014-91-J-1197 


The study has been completed for an aperture-cou- 
pled microstrip patch antennas with uniaxial sub- 
strates. In particular, by a rigorous spectral domain ap- 
proach-a circular microstrip antenna excited by a fun- 
damental microstrip line mode is analyzed through a 
rectangular aperture in a ground plane. A more effi- 
cient, but approximate, reciprocity theorem based 
method, has also been implemented. Finally, a mixed, 
spectral and space domain approach has been devel- 
oped to analyze an arbitrarily shaped microstrip patch 
antenna coupled to a microstrip transmission line 
through an arbitrarily shaped aperture. The space 
domain method is used to model the arbitrarily shaped 
patch and aperture, and the semiinfinite transmission 
line is modeled in spectral domain. To corroborate the 
validity of the analysis, we have built a circular patch 
test antenna coupled to the transmission line through 
a rectangular aperture and measured its input imped- 
ance over a broad frequency range. 


Circuits 


145,942 

AD-A234 123/8/GAR 

Rome Lab., Griffiss AFB, NY. 

Digital Logic Testing and Testability. 

W. H. Debany. Feb 91, 59p Rept no. RL-TR-91-6 


Electronic hardware is subject to defects that are intro- 
duced at the time of manufacture and failures that 
occur in the field. Because of the complexity of digital 
logic circuits, they are difficult to test. This report pro- 
vides an overview of digital logic testing. It provides 
access to the literature and unifies terminology and 
concepts that have evolved in this field. It discusses 
the types and causes of failures in digital logic. This 
report preseiits the topics of logic and fault simulation, 
fault gracing, test generation algorithms, and fault iso- 
lation. The discussion of testability measurement is 
useful for understanding testability requirements and 


PC A04/MF A01 


145,946 


ELECTROTECHNOLOGY 
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analysis techniques. Design > whee and built in 
test techniques are presented 


145,943 
AD-A234 335/8/GAR PC A02/MF A01 
— Univ. at Austin. Electrical Engineering Research 


High Temperature 
Structures for High F 

Final rept. Oct gaDec 90 
T. Itoh. 20 Jan 91, 7p 

Contract N00014-89-J-1006 


This report summarizes technical activities 
complishments under the support from Office of 
Research in the area of 

planar circuit structures that contai 


method for characterizing a conductor 
the high Tc planar transmission lines. 


145,944 
AD-A234 526/2/GAR PC A04/MF A01 
State Univ. of New York at Stony Brook. Dept. of Phys- 


Study of Josephson Effect Arrays as Sources at 


Final rept. Aug 86-Jan 90. 
J. Lukens. Oct 90, 62p — 
Contract F19628-86-K-0039 


Techniques have been developed and tested for cou- 
pling 40 junction arrays of Josephson effect oscillators 
to achieve coherent operation in the submillimeter 
wave range. Arrays have been fabricated using both 
lead alloy and niobium trilayer technology. 

operation has been demonstrated between 150 a 
and 500 GHz. The maximum power was developed at 
400 GHz where 7 microwatts was delivered to a 20 
Ohm on-chip load. 


PC A03/MF A01 
Sandia National ~y7y Albuquerque, NM. 
— used in the calibration of AC calibra- 
M. T. Salazar. Feb 91, 4 SAND-90-0905 
Contract AC04-76DP00 
Sponsored by Gopmenane of Energy, Washington, DC. 


This report describes an automatic calibration system 
used in the calibration of all precision AC calibrators. 
The system includes an AC-DC Transfer Standard, a 
DC Voltage Standard, and a high-resolution digital mul- 
timeter, with an IBM-XT Personal Computer for data 
acquisition and analysis. Specialized instrumentation 

and measurement techniques make it possible to 
achieve high accuracy measurements with repeatabi- 
lity. 5 refs., 3 figs. 


145,946 
DE91010771/GAR 
EG and G E Measurements, Inc., Los Alamos, 
Sigs — Alamos , — high 

nal processing for Coty inane precision 
charge Coupled doves é ) imaging. 
owe MeCumn, LC oa , and G. R. Sims. 

INF-910294-2 


1991, 26p EGG-10617-5080, 
Contract ACO8-88NV 10617 

Society of Photo-optical Instrumentation Engineers 
(SPIE) symposium on electronic i ing science and 
technology, San Jose, CA a. 25 Feb - 1 Mar 1991. 
Sponsored by Department of Energy, Washington, DC. 


Modern charge coupled imaging devices —_ have 
been described by one authority in the field as ideal 
visible light detectors. This Gaseteataten is the 
result of the unique combination of CCD attributes that 
include low readout noise, large linear dynamic range, 
relatively high quantum efficiencies, excellent charge 
transfer , wide response and geo- 
metric stability. Recent advancements include devel- 
opment of much higher resolution devices, dramatic in- 
creases in device output gain and development of 
large array devices that feature fast readout = lity. 
Signal processing techniques to CCDs have 
been developed, analyzed and reported by a — 
of workers in the field. In this paper, we compare the 

techni that have been reported in a single docu- 
ment. processing schemes are compared on an 
equal basis in regard to their ability to process desired 
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signals in the presence of additive noise. Practical as- 
pects limiting the use of the individual techniques are 
also discussed. The emphasis in this paper is tech- 
niques that minimize processing time. In that regard, 
the emphasis is on fully utilizing the readout cycle to 
process signals with no additional overhead for settling 
of filters from the previous pixel. 10 refs., 7 figs., 3 tabs. 


145,947 
N91-22015/2/GAR 

(Order as N91-21986/5/GAR, PC A17/MF 

A02) 


California Univ., ae. 
— for Sis Receivers in the 500-1000 


Region. 
E. C. Sutton. cDec 90, 6p 
Contract NSF AST-88-18327 
In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 199-20 


Superconductor insulator superconductor (SIS) tunnel 
junction mixers which are highly —_t as receivers 
with near quantum limited performance for space ap- 
Ther sue in the 500 to 1000 GHz range are discussed. 
heir success at these high frequencies depends on 
able to make tunnel junctions with large super- 
lucting energy gaps, low subgap leakage, and low 
capudionee. These in turn imply junctions with small 
areas, made of refractory materials, and with high cur- 
rent densities. The leading candidates which meet 
these criteria are listed and reviewed. 


145,948 
TIB/A91-00711/GAR PC E09 
ANT-Nachrichtentechnik G.m.b.H., creates (Germa- 
ny, F.R.). Produktbereich Raumfahrt 
der EPC-Technologie und Entwick- 
lung einer 60-100 W EPC. Abschiussbericht. T. 2. 
of electronic power conditioner 
) technology and development of a 60-100 W 
EPC. Final Pt. 2). 
D. Burkhardt, S. Heider, K.H. Huebner, G. Jaumann, 
and F. Ohms. Apr 89, 73p 
Contract BMFT 50TH8502 
In German. With 9 tabs., 27 figs. 


Within this report the development, design and test of 
an Electronic Power Conditioner (EPC) for a Traveling 
Wave Tube Amplifier (TWTA) with a RF-output power 
in the range of 60-100 is described W. The ECP was 
finally integrated and tested with a 20 GHz/60 W Trav- 
eling Wave Tube (TWT). The main characteristics of 
the developed equipment are variable input voltage 28 
V to 45 V, TWTA output power 60 W to 100 W, EPC 
efficiency > 86.5%, a separate high- and low power 
section, and modular design. An operation in critical 
pressure is possible. eta (TIB: FR 4234.) 
(Copyright (c) 1991 by FIZ. Citation no. 91:000711.) 


Electromechanical Devices 


145,949 

DE$1009988/GAR 

Oak Ridge National Lab., TN. 
Design and performance of an axial air-gap solu- 
tion pump motor. 

R. A. Hawsey, C. W. Sohns, D. S. Daniel, and J. M. 
Bailey. May 90, 41p ORNL/ATD-36 

Contract ACO05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


An axial air gap, permanent magnet, brushless dc 
motor has been designed and has been evaluated on 
a dynamometer to measure operating characteristics. 
The motor must deliver 0.167 hp ((approximately)120 
W) to the pump rotor at 1800 rpm. Initial performance 
data with a half-bridge, Hall-probe synchronized drive 
system and a dry motor bearing did not achieve the 
desired motor performance. Subsequently, a commer- 
cial full-bridge, speed-regulated “sensoriess” drive 
system was used to test the motor. The motor deliv- 
ered the required 90 oz-in. of torque at 1800 rpm. 
These data revealed the need for rewinding the stator 
core to improve motor efficiency. A second stator core, 
with deeper slots and additional turns of wire, was sub- 
sequently fabricated and tested. At 1800 rpm, the drive 
system could produce only 60 oz-in. of torque due to 
an unexpectedly high generated voltage. Motor effi- 
ciency was 60 to 70 (percent) at this torque level when 
the data were corrected for bearing and coupling drag. 
16 figs., 5 tabs. 


90 VOL. 91, No. 17 


PC A03/MF A01 
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N91-21430/4/GAR 

Hughes Aircraft Co., El Segundo, CA. 
High Reliability Megawatt Transformer/Rectifier. 
Final Report, Sep. 1989 - Oct. 1990. 

S. Zwass, H. Ashe, and J. W. Peters. Mar 91, 49p 
NAS 1.26:187079, HUGHES/EDSG-R160153, 
NASA-CR-187079 

Contract NAS3-25801 


PC A03/MF A01 


The goal of the two phase program is to develop the 
technology and design and fabricate ultralightweight 
high reliability DC to DC converters for space power 
applications. The converters will operate from a 5000 
V dc source and deliver 1 MW of power at 100 kV dc. 
The power weight density goal is 0.1 kg/kW. The cycle 
to cycle voltage stability goals was + or - 1 percent 
RMS. The converter is to operate at an ambient tem- 
perature of -40 C with 16 minute power pulses and one 
hour off time. The uniqueness of the design in Phase 1 
resided in the dc switching array which operates the 
converter at 20 kHz using Hollotron plasma switches 
along with a _— designed low loss, low leakage 
inductance and a light weight hi a voltage transformer. 
This approach reduced considerably the number of 
components in the converter thereby increasing the 
system reliability. To achieve an optimum transformer 
for this application, the design uses four 25 kV second- 
ary windings to produce the 100 kV dc output, thus 
reducing the transformer leakage inductance, and the 
ac voltage stresses. A specially designed insulation 
system improves the high voltage dielectric withstand- 
ing ability and reduces the insulation path thickness 
thereby reducing the component weight. Tradeoff 
studies and tests conducted on scaled-down model 
circuits and using representative coil insulation paths 
have verified the calculated transformer wave shape 
parameters and the insulation system safety. In Phase 
1 of the program a converter design approach was de- 
veloped and a preliminary transformer design was 
completed. A fault control circuit was designed and a 
thermal profile of the converter was also developed. 
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DE91740726/GAR PC AO8/MF A01 
Paris-11 Univ., Orsay (France). Lab. de |’Accelerateur 
Lineaire. 

Etude conceptuelle et realisation d’une maquette 
de lasertron. (Design and development of a laser- 
tron model). 

Thesis. 

A. Dubrovin. Feb 90, 156p LAL-9002 

In French. 

U.S. Sales Only. 


A lasertron is a high power RF generator driven by a 
modulated laser beam. Short periodic electron 
bunches are produced from a photocathode and ac- 
celerated through an anode by a high DC voltage (up 
to 400 kV) to reduce space charge effects and provide 
a maximum beam power. A resonant cavity, coupled to 
an extraction line, is set up close behind the anode and 
matched to the beam to allow DC to RF conversion. In 
principle, the lasertron is not RF power limited, where- 
as in the klystrons, the velocity modulation efficiency 
gets worse as the electrons get relativistic. This thesis 
presents a theoretical study of the lasertron based 
upon the use of a dedicated simulation code, an ap- 
proach of the different phenomena involved in the 
laser triggered photofield emission, and the design of a 
transition radiation detector for the fast temporal diag- 
nosis of the beam. (ERA citation 16:007989) 
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AD-A233 734/3/GAR PC A02/MF A01 
Michigan Univ., Ann Arbor. Center for High Frequency 
Microelectronics. 


Electro-Optic Effect in Strained and Lattice 
Matched Multiquantum Weill Structures. Role of Ex- 
citonic Resonances. 

J. Pamulapati, J. P. Loehr, J. Singh, P. K. 
Bhattacharya, and M. J. Ludowise. 1990, 6p ARO- 
24611.241-EL-UIR, 

Contract DAALO3-87-K-0007 

Availability: Pub. in Superlattices and Microstructures, 
v8 n3 p317-321 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A233 745/9 
Georgia Inst. of Tech., Atlanta. 
international Conference on Infrared and Millime- 
ter Waves (15th) Held in Orlando, Florida on 10-14 
ember 1990. 

Final rept. 1 Oct 90-30 Sep 

J. C. Wiltse. 1991, 845p ARO 28386. 1-EL-CF 
Same DAAL03-90-G-0228 
Availability: The Society of Photo-Optical ee 
tion Engineers, Box 10, Bellingham, WA 98225 PC 
$109.00. No copies furnished by DTIC/NTIS. 


No abstract available. 
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AD-A233 780/6/GAR PC A05/MF A01 

Rochester Univ., NY. Inst. of Optics. 

Optoelectronic Workshops 25: Liquid Crystal Ma- 

a and Devices for Opto-Electronic Applica- 
ns. 

S. Jacobs, and J. Miller. 5 Dec 90, 87p ARO- 

24626.210-PH-UIR, 

Contract DAALO3-86-K-0173 


The workshop was opened by a brief review of the 
device requirements for an electro-optic element to re- 
place a mechanical chopper for uncooled IR detector 
arrays. Then the liquid crystal TLSM/IR chopper 
project was reviewed with recent results. Key high- 
lights presented included the following: (1) A TLSM 
cell driven by a programmable waveform generator de- 
signed and built at UR/LLE was shown to be capable 
of generating a square-wave optical response with rise 
and decay times of 500 microsec; (2) A modulation 
depth of 40% in the 8-12 micrometer region of the in- 
frared was demonstrated in an FTIR experiment using 
a prototype TLSM/IR chopper; (3) The design and 
synthesis of a new ferroelectric liquid crystal with the 
potential for improved transmission in the 8-12 mi- 
crometer region was described; and (4) A functional 
prototype TLSM/IR chopper and programmable wave- 
form generator were delivered to C2NVEO for further 
characterization and experimentation. 


145,955 

AD-A233 783/0/GAR PC A05/MF A01 
Rochester Univ., NY. Inst. of Optics. 

Optoelectronic Workshops 7: Advanced Technolo- 
gy for Radiometry and the Detection of Optical Ra- 
diation. 

Interim technical rept. 

R. Boyd, J. Pollard, and M. Norton. 7 Jun 88, 86p 
ARO-24626.205-PH- UIR, 

Contract DAAL03-86-K-0173 


This workshop on ‘Advanced Technology for Radio- 
metry and the Detection of Optical Radiation’ repre- 
sents the seventh of a series of intensive academic / 
government interactions in the field of advanced elec- 
tro-optics, as part of the Army sponsored University 
Research Initiative. By documenting the associated 
technology status and dialogue it is hoped that this 
baseline will serve all interested parties towards pro- 
viding a solution to high priority Army requirements. 
Responsible for program and program execution are 
Dr. Nicholas Low University of Rochester (ARO- 
URI) and Dr. Rudy Buser, CCNVEO. 
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AD-A233 874/7/GAR PC A02/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 
Polyaniline as a Reversibly Switchable Electroch- 
romic Material. 

Technical rept. 

W. R. Shieh, S. C. Yang, C. Marzzacco, and J. H. 
Hwang. 1990, 8p 

Contract N00014-90-J-1559 

Availability: Pub. in Advanced Organic Solid State Ma- 
terials, v173 p329-334 1990. Available only to DTIC 
users. No copies furnished by NTIS. 





Polyaniline is an interesting electrochromic material 
because its color can be changed from clear to green, 
to blue, and to purple by electrochemical oxidation. 
The structural transformations associated with these 
color changes are shown in Scheme |. One of the pos- 
sible applications for polyaniline is to use it as the 
active material in electrochromic windows. An elec- 
trochromic window is a multi-layered device (Scheme 
Il) with the structure of a transparent rechargeable bat- 
tery. A practical electrochromic window needs to have 
long color-cycling lifetime and good durability under 
solar radiation. This is a severe requirement because 
all layers of materials in Scheme Ii and interfaces be- 
tween layers have to be durable under such electro- 
chemical and photochemical stress. In this communi- 
cation we report an initial study towards the construc- 
tion of a polyaniline-based electrochromic window. We 
concerned ourselves with only half of the device 
shown in Scheme II, which consists polyaniline coated 
on tin oxide glass. We tested such a half-cell in an 
aqueous electrolyte to see if this part of the electroch- 
romic device can be made durable enough for elec- 
trochromic applications and to find useful designing 
principles for constructing good devices. 
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AD-A233 970/3/GAR PC A01/MF A01 
Stanford Univ., CA. Dept. of Electrical Engineering. 
Me Crystal Optical Routing Switch. 

L. R. McAdams, R. N. McRuer, and J. W. Goodman. 
20 Mar 90, 5p ARO-26695.1-PH, 

Contract DAALO3-89-K-0102 

Availability: Pub. in Applied Optics, v29 n9 p1304- 
1307, 20 Mar 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A234 113/9/GAR PC A03/MF A01 
Michigan Univ., Ann Arbor. Center for High Frequency 
Microelectronics. 

Millimeter-Wave and Optoelectronic Application of 
Heterostructure Integrated Circuits. 

D. Pavlidis. 1991, 19p ARO-24611.216-EL-UIR, 
Contract DAALO3-87-K-0007 

Availability: Pub. in Physical Concepts of Materials for 
Novel Optoelectronic Device Applications II, v1362 
p450-466 1991. Available only to DTIC users. No 
copies furnishec by NTIS. 


No abstract available. 
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AD-A234 122/0/GAR PC A01/MF A01 
California Univ., Los Angeles. Device Research Lab. 
Intersubband Absorption in Si(1-x)Ge(x)/Si Multi- 
le Quantum Wells. 
. P. Karunasiri, J. S. Park, Y. J. Mii, and K. L. Wang. 
10 Dec 90, 4p ARO-26896.3-EL, 
Contract DAALO3-89-K-0167 
Availability: Pub. in Applied Physics Letters, v57 n24 
p2585-2587, 10 Dec 90. Available only to DTIC users. 
No Copies furnished by NTIS. 


No abstract available. 


145,960 

AD-A234 238/4/GAR PC A01/MF A01 
California Univ., Santa Barbara. Dept. of Electrical and 
Computer Engineering. 

Theoretical Gain in Strained InGaAs/ AlGaAs Quan- 
tum Wells, Including Valence Band-Mixing Effects. 
S. W. Corzine, R. H. Yan, and L. A. Coldren. 24 Dec 
90, 5p ARO-26922.10-EL-SDI, 

Contract DAAL03-89-K-0078 

Availability: Pub. in Applied Physics Letters, v57 n26 - 
2835-2837, 24 Dec 90. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 
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AD-A234 239/2/GAR 
Stanford Univ., CA. Dept. of Electrical Engineering. 


Ferroelectric Liquid-Crystal Digital Scanner. 

R. McRuer, L. R. McAdams, and J. W. Goodman. 1 
Dec 90, 4p ARO-26695.3-PH, 

Contract DAAL03-89-K-0102 

ne in Optics Letters, vi5 n23 p1415- 
1417, 1 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A234 301/0/GAR PC A05/MF A01 
Rochester Univ., NY. Inst. of Optics. 

Optoelectronic Workshops (18th) Stability of Non- 
linear Optical interactions. 

Technical rept. 

R. Boyd. 13 Nov 89, 89p ARO-24626.207-PH-UIR, 
Contract DAALO3-86-K-0173 


This workshop on ‘Stability of Nonlinear Optical Inter- 
actions’ represents the eighteenth of a series of inten- 
sive academic/government interactions in the field of 
advanced electro-optics, as part of the Army spon- 
sored University Research Initiative. By documenting 
the associated technology status and dialogue it is 
hoped that this baseline will serve all interested parties 
towards providing a solution to high priority Army re- 
quirements. Responsible for program and program 
execution are Dr. Nicholas George, University of Roch- 
ester (ARO-URI) and Dr. Rudy Buser, CCNVEO. 


145,963 
AD-A234 337/4/GAR PC A01/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 
Demonstration of Optical Switching by Means of 
Solitary Wave Collisions in a Fiber Ring Reflector. 
J. D. Moores, K. Bergman, H. A. Haus, and E. P. 
Ippen. 1 Feb 91, 4p ARO-26213.83-EL, 

intract DAALO3-89-C-0001 
Availability: Pub. in Optics Letters, v16 n3 p138-140, 1 
Feb 91. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 
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AD-A234 399/4/GAR PC A01/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Femtosecond Gain Dynamics and Saturation Be- 
havior in InGaAsP Multiple Quantum Well Optical 
Amplifiers. 

K. L. Hall, Y. Lai, E. P. Ippen, G. Eisenstein, and U. 
Koren. 31 Dec 90, 4p ARO-26213.85-EL, 

Contract DAAL03-89-C-0001 

Availability: Pub. in Applied Physics Letters, v27 
p2888-2890, 31 Dec 90. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 
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AD-A234 481/0/GAR PC A02/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Efficient Grating Coupling and Optical Character- 
ization of Poly-4BCMU Waveguides. 

G. Assanto, Q. Gorig, R. Zanoni, G. |. Stegeman, 
and R. Burzynski. 1990, 8p AFOSR-TR-91-0347, 
Grant AFOSR-88-0317 

Availability: Pub. in Nonlinear Optical Materials and 
Devices for Photonic Switching; SPIE, v1216 p254-259 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


We report on the optical characterization of poly- 
4BCMU slab waveguides, and on the fabrication of ef- 
ficient grating = couplers using this material. 
Thin film samples were obtained, by spin coating from 
a cyclopentanone solution. Grating couplers were 
used to determine the film refractive indices and thick- 
nesses. Waveguide attenuation was obtained from 
measurements of the variation in scattering with prop- 
agation distance in the visible and near infrared. These 
parameters allowed us to design, fabricate and test a 
grating coupler with a coupling efficiency of 45% at 
1.064 micrometers. 


145,966 
N91-22016/0/GAR 
(Order as N91-21986/5/GAR, PC — 
02) 


California Univ., Berkeley. 

Far-infrared Heterodyne Technology. 

A. L. Betz, and R. T. Boreiko. cDec 90, 6p 

Contracts NAG2-254, CS-10-88 

In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 205-210. 


The applications of heterodyne technology in extend- 
ing high resolution spectroscopy to the short submilli- 
meter and far infrared spectral regions are discussed. 
The use of spectrometers with far infrared lasers as 
local oscillators and Schottky diodes as mixers in as- 


145,970 


tronomy is discussed. Improvements in diode param- 
eters and laser utility are predicted, making this tech- 
nology preeminent in the far infrared for years to come 
as far as airborne spectrometers are concerned. For 
ground based spectrometers increased competition is 
expected from superconductor insulator superconduc- 
tor (SIS) tunnel junction technology at frequencies 
below 1000 GHz. 
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PAT-APPL-7-607 390/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 
Buried Heterostructure Laser Modulator. 


Patent Application. 

D. L. Rode, and J. C. Sciortino. Filed 31 Oct 90, 16p 
AD-D014 819/7 XN-ONR 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A buried-heterostructure laser modulator for modulat- 
ing a laser beam includes two adjacent thin epitaxial 
first layers of oppositely doped i or materi- 
al and a thin epitaxial buried layer of undoped semi- 
conductor material located between the two adjacent 
first layers. The buried layer forms a single mode opti- 
cal channel having a width larger than a height thereof 
with the width equal to or greater than a width of a 
diffraction limited waveguide mode of the laser beam. 
Two thin epitaxial second layers of similarly and heavi- 
ly doped semiconductor material are provided respec- 
tively adjacent the respective first layers of the same 
doping. One of these second layers is provided on a 
side of a semi-insulating substrate and two strip lines 
of opposite bias are provided on the side of the sub- 
strate and connect to a respective second layer of the 
same bias. The two adjacent first layers are preferably 
A1GaAs and the buried layer is preferably GaAs with a 
by poet than about 1.5 microns and a height about 
.2 microns. 
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PB91-194845 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Boulder, CO. Electromagnetic Technology Div. 
Hyd poem sees Germanium Detectors 
Depost led onto Channel Waveguides. 
inal rept. 
D. R. Larson, and R. J. Phelan. 1990, 3p 
Pub. in Optics Letters 15, n10 p544-546, 15 May 90. 


The authors have fabricated hydrogenated amorphous 
germanium photodetectors coupled to channel wave- 
guides in glass and lithium niobate substrates. They 
measured a pulse response duration of 140 psec 
(FWHM), which is shorter than that of any previously 
reported photodetectors deposited onto dielectric wa- 
pes em The optical gap, which determines the spec- 
tral response characteristics, is approximately 1.2 eV. 
A photoconductive gain of 18 was measured in phos- 
phorus-doped detectors. 
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AD-A233 950/5/GAR PC A03/MF A01 
California Univ., Los Angeles. Dept. of Electrical Engi- 
neering. 

Generalized Method for Distinguishing between 
Radiation and Surface-Wave Losses in Microstrip 
Discontinuities. 

T. S. Horng, S. C. Wu, H. Y. Yang, and N. G. 

Alex los. Dec 90, 11p ARO-27904.1-EL, 

Contract DAAL03-90-G-0182 

Availability: Pub. in IEEE Transactions on Microwave 
Theory and Techniques, v38 n12 p1800-1807, Dec 90. 
= only to DTIC users. No copies furnished by 
NTIS. 


No abstract available. 
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Characterization of Micros- 


T Junctions. 
rept. 1 Jul-31 Dec 90. 

S. C. Wu, H. Y. Yang, N. Alexopoulos, and |. Wolff. 
Dec ‘90, 11 27904. 2-EL, 
Grant DAALO3-90-G-0182 
Availability: Pub. in IEEE Transactions on Microwave 

and Techniques v38 n12 p1837-1844. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


No abstract available. 


Resistive, Capacitive, & Inductive 
Components 


PC oe A01 
and Time Systems, Inc., Beverly, MA 
— Development. 


Tactical 
Final rept. 1983-198 
D. A. Emmon a 20, 60p RADC-TR-90-232, 
Contract F19628-81-C-0148 


This report presents results on development, fabrica- 
tion and testing of precision oscillators utilizing the 
miniature SC-cut 10MHz BVA resonator. Performance 
characteristics of ten i Shon Development Model 
oscillators, FTS Model B, were evaluated. Impor- 
tant results include the demonstration of low g-sensi- 
tivity, very good frequency stability and low aging rate. 


DE91010614/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

tion of resultant torque on a rotary sole- 
noid using a biaxiai displacement follower. 
D. W. Plummer. Mar 91, 27p SAND-90-2892 
cement & AC04-76DP00789 - lana 

by Department of Energy, Washington, DC. 

U.S. ae Only. 


This report describes a method to determine the re- 
sultant torque acting on a rotary solenoid. An electro- 
optical biaxial displacement follower was used to track 
position of a point on the solenoid rotor during a 
interval. The displacement-versus-time informa- 
was differentiated twice and the resultant torque 
the system was calculated using Newton’s second 
of motion. This paper describes the use of this 
nique on one electromechanical component and 
introduction to the use of a biaxial displacement 
for similar applications. The technique could 
ied to any rotary or translatory system where 
moments or forces are difficult to quantify. 
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Not available NTIS 
tional Inst. of Standards and Technology (NEL), 
Gathersurg, Mi we a Process Metrology Div. 
: — Film Thermocouple. 


Fina 
- M Yuet ond K. G. Kreider. 1989, 6p 

See also PB91-110635. 

Pub. in Thin Solid Films 176, n1 p73-78 Sep 89. 
A transparent thin film thermocouple has been pro- 
duced by reactive sputtering which A a Seebeck co- 
efficient of 0.14 mv/C. The positive leg of the thermo- 
couple is indium tin oxide (ITO) and the tive leg is 
indium oxide (In203). The In203 and ITO thin films 
were also tested with sputtered thin film platinum to 
obtain their individual thermoelectric potentials. Stabili- 
ty of the transparent thermocouple at 575K and cali- 
bration data of sputtered ITO and platinum are also 
reported. 
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1991, 4p 
Pub. in Cryogenics 31, p132-135 Feb 91. 
Many applications of Josephson junctions require that 


the sidelobes of the critical-current patterns as a func- 
tion of magnetic field be as small as possible. The si- 
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delobes can be significantly suppressed by appropri- 
ate choice of junction geometry. The paper empha- 
sizes that —— is not just a long-junction effect. 
For a wide variety of shaped small junctions, the dif- 
fraction patterns are given by simple expressions, in- 
spection of which quickly shows the overall features of 
the patterns. For some shapes the highest sidelobes 
can be kept well under 1% of the central lobe. For ap- 
plications requiring long junctions, the geometry of 
small junctions giving the desired pattern is a practical 
starting point for a long-junction analysis. 
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AD-A233 744/2/GAR PC A02/MF A01 
Cree Research, Inc., Durham, NC. 
and Testing of Radiation and Elec- 
netic Pulse Hardened Silicon Carbide 
Based Electron 


ics. 
Quarterly rept. 1 Sep-30 Nov 
J. A. Edmond, and J. W. hl 28 Feb 91, 10p 
Rept no. TR-901008-5 
Contract N00014-90-C-0037 


There were three primary objectives for this reporting 
nape The first was to epitaxially grow and fabricate 

low voltage (50-70 V) p-n junction rectifiers for subse- 
quent avalanche energy testing (AET) at 10 micro 
second pulse widths. The results of the this test are 
compared to the AET results for higher voltage rectifi- 
ers (400-500 V) reported last quarter. The second was 
to design and epitaxially grow a gated thyrister struc- 
ture. Two structures yielding 80-150 V and 200-350 V 
breakover voltage at zero gate current have been 
grown. The third objective was to fabricate JFET de- 
vices with higher power output than those discussed in 
the previous report. As in the last report, to simulate 
the effects of an electromagnetic pulse (EMP) on a 
junction device, reverse bias AET was performed. 
difference between this experiment and those per- 
formed in the previous reporting period was that the 
breakdown voltage (Vbr) of the present diodes was 
substantially lower than in the former test. Previously, 
the Vbr of the diodes was generally in the 400-500 V 
range where one would expect that the passivating 
layer on the junction may greatly affect its avalanche 
energy capability. In this experiment, diodes with a Vbr 
of 50-70 V were fabricated and tested for their resist- 
ance to EMP effects. 
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AD-A233 815/0/GAR PC A02/MF A01 
Michigan Univ., Ann Arbor. Center for High Frequency 
Microelectronics 

Charged Solitons in 1-D Array of Mesoscopic 
Tunnel Junctions. 

M. Amman, E. Ben-Jacob, and K. Mullen. 18 Dec 89, 
8p ARO-24611.230-EL-OiR, 

Contract DAAL03-87-K-0007 

Availability: Pub. in Physics Letters A, v142 n6,7 p431- 
437, 18 89. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A233 896/0/GAR 

California Inst. of Tech., Pasadena. 
Spec tact Resistance Extraction from Four- 
Point-Probe Measurements on Multilayered Film 
Structures. 

Q. T. Vu, E. Kolawa, L. Halperin, and M.-A. Nicolet. 
1991, 6p ARO-26287.4-MS, 

Contract DAALO3-89-K-0049 

Availability: Pub. in Solid-State Electronics v34 n3 
p279-283, 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A234 025/5/GAR PC A02/MF A01 
North Carolina State ~~ at one. 

GaAs Power MESFET Performance Sensitivity to 
Profile and Process Parameter Variations. 

R. J. Trew, J. B. Yan, and D. E. Stoneking. Dec 88, 
6p ARO-23788.1-EL-F, 

Grant DAAL03-86-G-0056 

Availability: Pub. in IEEE Transactions on Microwave 
Theory and Techniques, v36 n12 p1873-1876 Dec 88. 


ae only to DTIC users. No copies furnished by 


No abstract available. 
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AD-A234 033/9/GAR 

North Carolina State Univ. at Raleigh 
Active Devices for Monolithic 
tegrated Circuits. 

Final rept. 

D. E. an and R. J. Trew. 15 Mar 91, 22p 
ARO-23788.2 

Grant DAALO3-86.6-0056 


The purpose of this project was to develop an ad- 
vanced computer aided design (CAD) tool that can be 
used for the design of microwave and millimeter-wave 
solid-state integrated circuits. The completed work 
consists of major improvements to a large-signal, 
physics based model for GaAs MESFET integrated cir- 
cuits previously developed at NCSU. New features for 
the model include a large-signal load-pull algorithm 
and RF sensitivity and process yield capability. The 
new algorithms significantly enhance the use of the 
simulator in design applications. The new capability 
permits the simulator to be used for both MESFET and 
RF circuit process yield optimization. (Author) 
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AD-A234 127/9/GAR PC A04/MF A01 
Naval Research Lab., Washington, DC. 

penne | the One-Port Random Access Memory 
(1PRAM) Module of TRW’s CPUAX Signal Process- 
ing Superchip. 

Final rept. 

G. C. Tavik. 16 Apr 91, 51p Rept no. NRL-MR-6775 


The CPUAX Signal Processing Superchip has been 
developed by TRW under the VHSIC Phase I! — 
The chip utilizes a 0.5 um Complementary Metal Oxide 
Semiconductor process and achieves a maximum 
throughput of 200 Mflops. The chip consists of 61 
active macrocelis, including 2 floating point arithmetic 
logic units (ALU’s), 2 multiply accumulators (MAC’s), 
read and write address generators, 6 storage ele- 
ments, read and write memory interfaces, and 39 iden- 
tical 4Kxi-bit one port random access memory 
(1PRAM) modules. Each macrocell is provided with a 
chip specification and an IEEE 1076 VHSIC Hardware 
Description Language (VHDL) functional model. This 
report describes the testing of the functional perform- 
ance and VHDL model of the 1PRAM macrocell by 
NRL. Testing was performed for two reasons: to verify 
that the macrocell behaves as specified and to vali- 
date the VHDL model. Three 1PRAM macrocells were 
received, each mounted on a 28-pin DIP test chip. All 
testing described herein was carried out on a Daisy 
Megalogician connected to a Physical Modeling Exten- 
sion (PMX) using the 5.03 version of the Daisy DNIX 
operating system. This report describes the testing 
procedures, the problems encountered, and the ramifi- 
cations of these. An algorithm is also included for 
future testing of similar devices on the Daisy CAD 
system with use of the PMX. It is shown that the 
1PRAM functioned as TRW described in its design 
publications, which can be found in the References. 
However, the test vectors provided by TRW, which 
were delivered with the VHDL model, did not activate 
the chip as expected. This VHDL model was also 
shown to be invalid. 


145,981 

AD-A234 194/9/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
De-Embedding Millimeter-Wave Integrated Cir- 
cuits with TRL. 

Technical document. 

D. Rubin. Jan 91, 31p Rept no. NOSC/TD-2020 


Through the use of a modification of the TRL 
(Through-Reflect-Line) method, integrated circuits 
contained within transitions have been successfully 
de-embedded. Two waveguide-to-suspended-sub- 
Strate fixtures of different lengths were fabricated on a 
computer-controlled mill. Printed circuit waveguide 
probes were intentionally shortended to make them 
very reactive. Transmission and reflection measure- 
ment of a filter placed between the probes highlight 
the differences between measured and de-embedded 
results. This report reviews the theory behind TRL, ex- 
Sage the modifications used, and presents a comput- 

er program to de-embedded measurements from a 
Wiltron 360 network analyzer. 





145,982 

AD-A234 259/0/GAR PC A01/MF A01 
North Carolina State Univ. at ‘ats Dept. of Electri- 
cal and Computer Engineeri 

Simulation of GaAs MESFET Process Yield from 
RF Large Signal Figures-of-Merit. 

D. E. ae and R. J. Trew. 1989, 5p ARO- 
23788.3-EL-F 

Grant DAAL03-86-G-0056 

Availablity: Pub. in GaAs IC Symposium p289-291, 


1989. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


145,983 

AD-A234 330/9/GAR PC A02/MF A01 
Michigan Univ., Ann Arbor. Center for High Frequency 
Microelectronics. 
Bound-State Resonant Tunneling Transistor 
(BSRTT): Fabrication, D.C. I-V Characteristics and 
High-Frequency Pro es. 

G. |. Haddad, U. K. Reddy, J. P. Sun, and R. K. 
Mains. 1990, 7p ARO-24611.205-EL-UIR, 

Contract DAALO3-87-K-0007 

Availability: Pub. in Superlattices and Microstructures, 
v7 n4 p369-374 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


145,984 

AD-A234 401/8/GAR 
California Univ., Los Angeles. Device Research Lab. 
Selective Etching of on SiGe/Si Heterostruc- 


tures. 

G. K. Chang, T. K. Carns, S. S. Rhee, and K. L. 
Wang. Jan 91, 4p ARO-26896.4-EL 

Contract DAALO3-89-K-0167 

Availability: Pub. in Jnl. of the Electrochemical Society, 
v138 n1 p202-203 Jan 91. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


PC A01/MF A01 


145,985 
AD-A234 507/2/GAR PC A03/MF A01 
Po Diamond Labs., Adelphi, MD. 

Electron-Beam Dose Deposition Ex 
TIGER 1-D — Code versus 
minescent as 
Final rept. Jan-Sep 
S. R. Murrill, C. Ww Tieton, and C. T. Self. Mar 91, 
29p Rept no. HDL-TM-91-3 


The dose absorbed in an integrated circuit (IC) die ex- 
posed to a pulse of low-energy electrons is a strong 
function of both electron energy and surrounding 
packaging materials. This report describes an e: 
ment designed to measure how well the integrated 
TIGER Series one-dimensional (1-D) electron trans- 
port simulation program predicts dose correction fac- 
tors for a state-of-the-art IC package and package/ 
printed circuit board (PCB) combination. These derived 
factors are compared with data obtained experimental- 
ly using thermoluminescent dosimeters (TLD’s) and 
the FX-45 flash x-ray machine (operated in electron- 
beam (e-beam) mode). The results of this experiment 
show that the TIGER 1-D simulation code can be used 
to accurately predict FX-45 e-beam dose deposition 
correction factors for reasonably complex IC packag- 
ing configurations. 


iment: 
rmolu- 


145,986 
N91-21426/2/GAR PC A04/MF A01 
Toledo Univ., OH. 

Demonstration of CMOS VLSI Circuit Prototyping 
in Support of the Site Facility Using the 1.2 Micron 
Standard Cell Library Developed by National Secu- 
rity Ai Book 

Final 

E. D. Sith. ‘Mar 91, 66p NAS 1.26:188014, NASA- 
CR-18801 

Contract NAGS-1 036 


Two silicon CMOS application specific integrated cir- 
cuits (ASICs), a data generation chip, and a data 

checker chip were designed. The conversion of the 
data generator circuitry into a pair of CMOS ASIC chips 
using the 1.2 micron standard cell library is document- 
ed. The logic design of the data checker is discussed. 
The functions of the control circuitry is described. An 
accurate estimate of timing relationships is essential to 
make sure that the logic design performs correctly 


under practical conditions. Timing and delay informa- 
tion are examined. 


145,987 


N91-21784/4/GAR 

(Order as N91-21778/6/GAR, PC — 

) 
forts Carolina Univ. at Chapel Hill. Dept. of Computer 
ience. 

Single Board System for Fuzzy inference. 
J. R. Symon, and H. Watanabe. Feb 91, 9p 
In NASA, Lyndon B. Johnson Space Center, Proceed- 
ings of the 2ND Joint Technology Workshop on Neural 
Networks and Fuzzy Logic, Volume 1 p 159-167. 


The very large scale integration (VLSI) implementation 
of a fuzzy logic inference mechanism allows the use of 
rule-based control and decision making in demandi 
real-time lications. Researchers ined a full 
custom VLSI inference engine. The chip was fabricat- 
ed using CMOS technology. chip consists of 
,000 transistors of which 476,000 are used for 
RAM memory. The fuzzy logic inference engine board 
system incorporates the custom designed integrated 
circuit into a standard VMEbus environment. The 
Fuzzy Logic system uses Transistor-Transistor Logic 
(TTL) parts to provide the interface between the Fuzzy 
chip and a standard, double height VMEbus back- 
plane, allowing the chip to perform application process 
control through the VMEbus host. ‘Hi High level C lan- 
guage functions hide details of the hardware system 
interface from the applications level programmer. The 
first version of the board was installed on a robot at 
Oak Ridge National Laboratory in January of 1990. 


145,988 


N91-22046/7/GAR 
(Order as N91-21986/5/GAR, PC A17/MF 


A02) 
Stichting Ruimteonderzoek Nederland, Groningen. 
Lab. voor Ruimteonderzoek. 
Mm and sub-mm Wave Planar Antenna Arrays for 
SIS Detectors. 
H. Vandestadt, T. Degraauw, and A. Skalare. cDec 


90, 4p 
Conmrcte ESA-6648/86/NL/PB, ESA-7898/88/NL/ 


In Esa, from Ground-Based to Space-Borne sub-mm 
Astronomy p 365-368. 


The design, construction and tests of planar antennas 
and arrays suitable for integration with SIS (supercon- 
ducting tunnel junctions) in the sub mm wavelength 
regime are discussed. Two different types of planar 
antennas are investigated, both with and without the 
use of lenses. It is concluded that log periodic anten- 
nas are very wideband but suffer from irregular beam 
shapes and a large degree of cross polarization. The 
dipoles are more narrow band and have low cross po- 
larization and regular, symmetric beam patterns. 


145,989 


PAT-APPL-7-471 314/GAR PC NO3/MF A01 
Pr apm of the Navy, Washington, DC. 

lh Speed Parallel Backplane. 
Pelont application. 
A. J. Corda. Filed 29 Jan 90, 11p AD-D014 814/8 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This invention relates to high speed data processing in 
particular to a high speed parallel backplane for inter- 
connecting a plurality of vm circuit boards in a par- 

allel processing system. The conventional approach to 
parallel backplane design utilizes a set of circuit board 
connectors mounted on a flat supporting structure typi- 
cally made of phenolic glass-epoxy. Common bus pins 
are interconnected via a set of linear metallized traces 
deposited on the supporting structure. Although this 
technique is acceptable for s fall the pryene supporting low 
bandwidth exceeds 15 MHz. li the A pen param- 
eters which affect bus bandwidth path length is 
the most crucial. According to the law na electromag- 
netics, when a signal path length approaches a quarter 
wavelength of orang frequency, radiative losses 
occur. 


145,990 


PATENT-4 983 972 Not available NTIS 
Department of the Navy, Washington, DC. 


145,993 


ELECTROTECHNOLOGY 
Semiconductor Devices 


G. T. Mills. Filed 13 Oct 89, patented 8 Jan 91, 8p 
AD-D014 833/8, PAT- APPL-7-422 315 XN- 
NAVEXOS 

Supersedes PAT-APPL-7-422 315. 

This Government-owned invention 


na continuous vate 
is varied by 


PATENT-4 28s 5 874 bs 
javy, lashir igton, DC. 1, 
Sequencing Switch. 


Solid State 
Patent. 

E. R. Roeschlein. Filed 26 Apr 71, patented 15 Jan 
91, — 831/2, PAT-APPL-5-137 599 XN- 


Sacenae PAT-APPL-5-137 599. 

This Government-owned invention available for U.S. 
censing and, poemnty. for foreign licensing. 

patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


Final rept. 
G. Gao, Z. Fan, D. L. Blackburn, M. S. Unlu, and J. 
Chen. 1991, 3p 

by Air Force Office of Scientific Research, 
Bolling AFB 


Heme in Applied Physics Letter 58, n10 p1068-1070, 11 
AlGaAs/GaAs power 2 gene bipolar transis- 
uniform junction tem- 
i amas canal aan oe 
device design, the peochn ene 
ee The device exhib- 
its a common emitter current gain of 20, a maximum 


collector current of 0.6 A, and a collector base junction 
breakdown voltage of 25 V. 


145,993 


R. M. Lindstrom. 1988, 1p ; 
Pub. in Jnl. of the Electrochemical Society 135, n& 
pC372 1988. 


September 1,1991 93 





ELECTROTECHNOLOGY 
Semiconductor Devices 


The procedure of neutron activation analysis is re- 
viewed, with recent examples of the application of this 
and other nuclear analytical methods in semiconductor 
technology. These methods in many situations offer 
highly specific and sensitive elemental analysis capa- 
bility, often wholly instrumental. The sample physics in- 
volved in neutron activation in many cases make sys- 
tematic errors different in kind and less important in 
quantity than in analytical methods relying on atomic 
phenomena. 


145,994 


PB91-192112/GAR PC AO5/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). 

SISAL: User Manual. 

P. G. Ploeger, and W. Riessik. c1990, 88p GMD-424 


SISAL is an electrical simulation program for transient 
analysis of MOSFET and bipolar integrated circuits. In 
contrast to other widely spread programs in this area, it 
uses a new method when solving the differential equa- 
tions which are implicitly defined by the simulation 
task. It is called Waveform Relaxation Method. Simula- 
tion speed can be increased considerably when this 
algorithm is employed. The manual explains: how to 
setup a SISAL input deck; how to run SISAL; how to 
interpret the results; how to avoid most common mis- 
takes; and some of the mathematics behind all of it. 


145,995 


PB91-194712 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Precision Engineering Div. 

Pattern Generation on Semiconductor Surfaces by 
a Scanning Tunneling Microscope Operating in Air. 
Final rept. 

J. A. 7 J. Schneir, H. H. Harary, J. Bennett, 
and W. Tseng. 1991, 5p 

Pub. in Jnl. of Vacuum Science and Technology B 9, 
n2 p1384-1388 Mar/Apr 91. 


Recent results employing scanning tunneling micro- 
scope-based techniques for the generation of nano- 
meter-scale patterns on passivated semiconductor 
surfaces are presented. Preparation and characteriza- 
tion of hydrogen-passivated silicon and sulfur-passi- 
vated gallium arsenide surfaces are described, and the 
determination of the chemical and morphological prop- 
erties of the patterned regions by scanning electron 
microscopy and time-of-flight secondary ion mass 
spectrometry are discussed. The authors’ demonstra- 
tion that ultrashallow, oxide features written by scan- 
ning tunneling microscope (STM) can serve as an ef- 
fective mask for selective-area GaAs heteroepitaxy on 
silicon is used to illustrate key requirements necessary 
a the realization of a unique, STM-based nanotech- 
nology. 


145,996 


PB91-194829 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Semiconductor Electronics Div. 
High Spatial Resolution Mapping of Semiconduc- 
tor Resistivity. 

Final rept. 

J. J. Kopanski, G. P. Carver, J. R. Lowney, D. S. 
Miles, and D. B. Novotny. 1991, 2p 

Pub. in Extended Abstracts, v91-1 p698-699 1991. 


A new approach to the resistivity mapping of semicon- 
ductors uses an array of lithographically defined con- 
tacts (at a density of 60,000 sites per sq cm and an 
automated probe station for data acquisition. Resistivi- 
ty growth striations in silicon as narrow as 45 microme- 
ters in width and with + or - 5% variation from the 
background resistivity have been resolved. Solution of 
the Laplace equation for the measurement geometry 
and measurements on ion implanted test structures 
are described. Anticipated applications include resis- 
tivity mapping of liquid encapsulated Czochralski 
GaAs, Hg(1-x)Cd(x)Te, and fine scale resistivity vari- 
ations in processed silicon. 


145,997 


TIB/A91-00726/GAR PC E14 
ANT-Nachrichtentechnik G.m.b.H., Backnang (Germa- 
ny, F.R.). Produktbereich Raumfahrt. 


94 VOL. 91, No. 17 


Entwicklung einer neuen Generation von 4-GHz- 

GaAs-FET-Leistungsverstaerkern. Datenpaket 

zum Abschlussbericht. (Development of a new 
eneration of 4-GHz-GaAs-FET power amplifiers. 
ata volume of final re ). 

A.M. Khilla, M. Bay, A. Born, V. Bueltemann, and J. 

Damaschke. Dec 90, 193p 

Contract BMFT 50YH8810 

In German. 


The report covers the work which has been done in 
conjection with the —_. manufacturing, integration, 
testing and space-qualifing of the two 16 W and 30 W 
neu generation GaAs-FET amplifiers at 4 GHz fre- 
quency band. The test results are all within the specifi- 
cations. High output power (up to 10 watt) FET’s, 
which have been qualified in the last few months, were 
used in Microwave Integrated Circuits (MIC) tecnology. 
The driver amplifier and power amplifier stages were 
mounted on Molybdenum carriers to facilitate the heat 
transfer. The new generation amplifiers have demon- 
strated a higher efficiency and lower mass in compari- 
son with the old generation amplifiers. The report con- 
sists of two volumes and this is the second one pre- 
senting data of the investigations which has been 
done. (orig./RHM). (TIB: FR 4533(Anh).) (Copyright (c) 
1991 by FIZ. Citation no. 91:000726.) 


145,998 

TIB/A91-00727/GAR PC E19 
ANT-Nachrichtentechnik G.m.b.H., Backnang (Germa- 
ny, F.R.). Produktbereich Raumfahrt. 

Entwicklung einer neuen Generation von 4-GHz- 
GaAs-FET-Leistungsverstaerkern. Abschiussber- 
icht. (Development of a new generation of 4-GHz- 
GaAs-FET power amplifiers. Final report). 

A.M. Khilla, M. Bay, A. Born, V. Bueltemann, and J. 
Damaschke. Dec 90, 381p 

Contract BMFT 50YH8810 

In German. 


The report covers the work which has been done in 
conjection with the design, manufacturing, integration, 
testing and space-qualifing of the two 16 W and 30 W 
neu generation GaAs-FET amplifiers at 4 GHz fre- 
quency band. The test results are all within the specifi- 
cations. High output power (up to 10 watt) FET’s, 
which have been qualified in the last few months, were 
used in Microwave Integrated Circuits (MIC) tecnology. 
The driver amplifier and power amplifier stages were 
mounted on Molybdenum carriers to facilitate the heat 
transfer. The new generation amplifiers have demon- 
strated a higher efficiency and lower mass in compari- 
son with the old generation amplifiers. The report con- 
sists of two volumes and this is the first one dealing 
with investigations and results which has been done. 
(orig./RHM). (TIB: FR 4533.) (Copyright (c) 1991 by 
FIZ. Citation no. 91:000727.) 


General 


145,999 

AD-A233 682/4/GAR PC A03/MF A01 
Royal Signals and Radar Establishment, Malvern 
(England). 

Transmission Line Method for the Measurement of 
Microwave Permittivity and Permeability. 
Memorandum rept. 

P. G. Lederer. Dec 90, 37p RSRE-MEMO-4450, 
DRIC-BR-116535 


This memo gives a full description of a method for de- 
termining complex permittivity and permeability at 
microwave frequencies from 2-port S-parameter 
measurements of lossy solids in coaxial or waveguide 
transmission lines. The use of the TRL calibration 
scheme allows the measuring system to be calibrated 
right up to the specimen faces thereby eliminating 
most of the sample cell from the measurement and 
allowing suitable materials to be moulded directly into 
the specimen cell in order to eliminate air gaps be- 
tween specimen and transmission line walls. Some il- 
lustrative measurements for dielectric and magnetic 
materials are presented. 


146,000 

AD-A234 326/7/GAR PC A02/MF A01 
Texas A and M Univ., College Station. Dept. of Electri- 
cal Engineering. 


Low-Cost Microwave/Millimeter-Wave Impedance 
Measuring Scheme Using a Three-Probe Micros- 
trip Circuit. 

K. Chang, M. Y. Li, and T. H. Sauter. 1990, 7p ARO- 
26651.4-EL, 

Contract DAALO3-89-K-0085 

Availability: Pub. in IEEE Transactions on Microwave 
Theory and Techniques, v38 n10 p1455-1460 Oct 90. 
— only to DTIC users. No copies furnished by 


No abstract available. 


146,001 

AD-A234 341/6/GAR PC A03/MF A01 
Texas A and M Univ., College Station. Dept. of Electri- 
cal a. 

Analysis and Modeling of a High-Temperature Su- 
perconducting Floating Resonant Strip in Wave- 


juide. 
i. K. Skrehot, and K. Chang. 1990, 13p ARO- 
26651.11-EL, 
Contract DAAL03-89-K-0085 
Availability: Pub. in international Jnl. of Infrared and 
Millimeter Waves, v11 n12 p1355-1376 1990. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


A two-gap floating resonant strip is used for character- 
ization of the high-temperature superconductor, 
YBa2Cu30(7-delta). The method has the advantages 
of simplicity, no electrical contract, operation at vari- 
ous resonant frequencies, and of requiring only a small 
sample. An analysis was devised that allows for the 
accurate design of the strip dimensions to produce a 
desired resonant frequency. Experimental measure- 
ments in X and Ku band (8-18 GHz) agree well with the 
calculations. The sensitivities of the circuit to positional 
errors and size variations of the resonant strip were 
investigated. The surface resistance was measured 
and compared favorable with the theory. 


146,002 

N91-21431/2/GAR PC A03/MF A01 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica, 
Amsterdam (Netherlands). 

Het Principe, en voor- en Nadelen, van een Gelijk- 
stroomtransformator (DCCT) (Principle, Advan- 
tages and Disadvantages of a DC Current Trans- 
former (DCCT)). 

J. T. Vanes, and H. Verkooijen. 1990, 16p DIGEL- 
1990-5, ETN-91-99050 

Text in Dutch. 


The operation and different possible designs of a dc 
Current Transformer (DCCT) for the measurement of 
large currents are studied. The principles of peak de- 
tection and synchronous detection are outlined, and 
their advantages and disadvantages are discussed. 
The designs of excitation coil, excitation filter, synchro- 
nous detector, proportional integration control, and 
output filter are presented. The resolution of the meas- 
uring system is mainly determined by the material of 
the transformer core and by the quality factor of the 
excitation filter. For an optimal result the transformer 
has to function as a comparator. 


146,003 

N91-21432/0/GAR PC A07/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Study of Asymmetrical Electric Discharges Using 
Particle Simulation. 

M. V. Alves. Nov 90, 132p INPE-5198-TDL/427 

In Portuguese; English Summary. 


Asymmetrical electric discharges are widely used in 
the microelectronics industry. The asymmetry in the 
electrode areas determines the magnitude of the 
plasma-to-electrode voltage (V sub a) at the powered 
electrode, which determines the ion bombarding 
— Two many-particle simulation codes, PDC1 
and PDC2, were developed. These codes are electro- 
static, one-dimensional (radial) and model a bounded 
plasma between two infinite cylinders or two concen- 
tric spheres that can be connected to an RLC external 
circuit. Both codes consider asymmetrical electrode 
areas. In order to simulate electrical discharges, 
Monte-Carlo simulation of electron-neutral and ion- 
neutral collisions were included. These codes were 
used to study the relationship between the voltage 
area ratio across the sheaths, V(sub a)/V(sub b), and 
the electrode area ratio A(sub b)/A(sub a). Simulation 
results agree with experimental results and also with 
the analytical model that includes local ionization near 





the electrodes which is observed to occur in almost all 
of the simulations. 


146,004 

PB91-189290 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Electric we) ap 

Measurement Reliability: Detection of Noniin- 
earities. 

Final rept. 

C. P. Fenimore, and G. J. FitzPatrick. 1991, 6p 
nee by Defense Nuclear Agency, Washington, 


Pub. in Proceedings of Space Nuclear Power Systems 
Symposium (8th), Albuquerque, NM., January 7-10, 
1991, p1113-1118. 


The detection of a single measurement failure in a 
compound measurement system consisting of a volt- 
age divider and a Kerr cell is demonstrated. The com- 
parison of measurement devices based on distinct 
technologies is inherently robust; they may be expect- 
ed to have distinct failure characteristics. The Kerr 
comparison is based on model fitting applied to nu- 
merically-generated data and experimental, digitally- 
recorded waveforms. The characteristic signatures of 
two measurement errors are found: for a quadratic 
nonlinearity in the detector and for an overdriven pho- 
todetector. The length of the data records permits the 
detection of nonlinearities which are comparable to 
the noise in magnitude. Detection of such errors is a 
prerequisite to recalibration in software which enables 
error correction in remote applications, such as space 
power systems. 


146,005 

PB91-189308 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Electricity Div. 

Incompatibility between the 100/1300 Surge Test 
and Varistor Failure Rates. 

Final rept. 

C. P. Fenimore, and F. D. Martzloff. 1991, 6p 

Pub. in Proceedings of International Zurich Symposi- 
um (9th), and Technical Exhibition on Electromagnetic 
Compatibility, Zurich, Switzerland, March 12-14, 1991, 
p525-530. 


A proposed high-energy surge test featuring a 100/ 
1300 microsec waveform and a peak voltage of 2.3 
times the peak — le of the low-frequency mains is 
under consideration by the IEC. The energy oo 
capacitor sugge ested for the surge generator, originally 
specified as high as 25 000 microfared, has been 
scaled down but is still at a level of several thousand 
microfarads. To determine the energy dissipated in 
various surge tests, numericai integration is applied to 
a simple but realistic mathematical model of a test cir- 
cuit. The energy that would be deposited into a varistor 
of the voltage rating commonly used in protecting load 
equipment, if subjected to this test, far exceeds the ca- 
pability of the varistor, but reported varistor failure 
rates do not reflect such a situation. Thus, a re-exami- 
nation of the premises that led to the 100/1300 micro- 
sec test specifications appears necessary. 


146,006 

PB91-189811 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Electricity Div. 

Real, Realistic Ring Waves for Surge Testing. 

Final rept. 

F. D. Martzloff, and G. Pellegrini. 1991, 6p 

Pub. in Proceedings of the International Zurich Sympo- 
sium and Technical Exhibition on Electromagnetic 
Compatibility (9th), Zurich, Switzerland, March 12-14, 
1991, p499-504. 


Five independent investigations on the coupling of 
su — into low-voltage circuits (data or power lines), 

of their effects, show that a damped oscillatory 
transient is a real, realistic stress for equipment con- 
nected to these lines. 


146,007 

PB91-194530/GAR PC A06/MF A01 
Technische Hogeschool Delft (Netherlands). Afd. der 
Elektrotechniek. 

Review of the State of the Art of High Tc Super- 
conducting Technology. 

Final rept. 

J. L. Tauritz. Jun 90, 114p 

Sponsored by European Space Agency, 
(France). 


Paris 


Phenomenological aspects of superconductivity are 
summarized, particularly with respect to use at micro- 
wave frequencies. Bulk and thin-film methods of fabri- 
cation of high T(c) materials are described, and recent 
experimental results are reported. Applicability to 
microwave component design is considered, and a 
number of device demonstrators are reviewed. Repre- 
sentative European and non-European activities of rel- 
evance to future space vehicle borne microwave sys- 
tems are discussed. 


ee 
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Batteries & Components 


146,008 


PB91-800276/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


Thermal Batteries, January 1980-July 1991 (Cita- 
tions from the NTIS Database). 

Rept. for Jan 80-Jul 91. 

Jul 91, 38p 

Supersedes PB90-850785. 


The bibliography contains citations concerning a class 
of reserve-type molten salt electrolyte primary cell sys- 
tems (thermal batteries) that are inert until brought into 
use by the ignition of a charge of pyrotechnics or 
raised to their operating temperature by a conventional 
heating means. The battery remains active for hours or 
only a few seconds, depending on size, thermal insula- 
tion, electrochemical system, ambient temperature, 
and rate at which power is withdrawn. Various electro- 
chemical systems are discussed and include, calcium, 
magnesium, and lithium compounds. Design, develop- 
ment, fabrication, and accelerated age testing of ther- 
mal batteries are presented. Applications in weapons 
systems as the primary power source for navigation 
and igniter systems are discussed. (Contains 132 cita- 
tions with title list and subject index.) 
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TIB/B91-00817/GAR PC E09 
Technische Univ. Clausthal, Clausthal-Zellerfeld (Ger- 
many, F.R.). Abt. Korrosion und Korrosionsschutz. 
Reaktionen zwischen Stromabnehmermaterialien 
und Natriumpolysulfid in Natrium/Schwefel-Bat- 
terien. (Reactions between current collector- and 
sodium polysulfide in sodium/sulfide batteries). 
K.E. Heusler, and A. Grzegorzewski. 15 Nov 90, 39p 
Contract BMFT 0328763A 

In German. With 9 refs., 19 figs. 

TIB: FR 4559+ <a. 


Two new methods were developed to measure corro- 
sion rates of potential materials for current collector in 
the sodium polysulfide melt of sodium-sulfur batteries. 
Changes with time of the thicknesses of thin films were 
measured using the 4-point resistance method and a 
method of differential reflection spectroscopy. Resist- 
ance measurements were found to be suitable for cor- 
rosion rates between about 2 mue m/a and several 
mm/a. Preliminary experiments with aluminum demon- 
strated that the optical method can be used for the 
measurement of very small corrosion rates. The 
steady state corrosion rate of aluminum at 350 deg C 
was 150 mue m/a, the activation enthalpy around 300 
kJ/mol. At sufficiently high cathodic currents the corro- 
sion rates were observed to increase linearly with the 
square of the total current. Upon anodic polarisation 
the thickness of the passivating film was increased, 
but there was not much influence on the mean corro- 
sion rate, however there were indications of local dif- 
ferences of the corrosion rate. The steel X10CrAI24 
corroded by growth of a film according to the parabolic 
rate law until a steady state corrosion rate was at- 
tained being 90 mue m/a at 350 deg C. The steel 
X10CrNiMoTi 18 10 not containing aluminium cor- 
roded at the rate of 1.5 mm/a. The corrosion rate of 
chromium was even higher. On the other hand, stellite 
6 and glassy carbon corroded at rates <2 mue m/a. 
we Seon (c) 1991 by FIZ. Citation no. 
7) 
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— sang - PC A08/MF A01 
nstruction Engineeri esearch Lab. (Army), 

pre ay ary oo é‘ ' 


(HpECoN) User’s hem and Technical Reter 


Final Tept. 
R. Moshage, R. Januzik, R. Flani and W. 
Scherer. Mar 91, 167p Rept no. ADP-E-91/03 


HPECON is a PC-based software system that esti- 

mates the economic feasibility of alternative heating 

plant technologies. This syst i 

input and offers its users a 

more costly analyses. HPE 

ogies in terms of their capital costs, annual operati 

oo hex a costs. The system considers 

oil, natur: wood technologies for plant sizes 

from 5 to 150 Mbtu/hr. The system is divided into 
primary programs: HPDATA, HEATLOAD, HPCALC. 

AND LCCID. Also included are two other programs 

that offer system administrator functions to authorized 

individuals: HPCREATE and HLCREATE. The 

HPECON system includes six floppy diskettes and this 

manual. The six disks contain the software necessary 

to install and run HPECON on either a two-floppy or 

hard-disk system. 
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DE91009816/GAR PC A05/MF A01 
California Univ., Berkeley. Dept. of Materials Science 
and Mineral Engineering. 

Physical modeling of bubble phenomena, electro- 
lyte flow and mass transfer in simulated advanced 
Hall cells. Addendum to final report. 

J. W. Evans, and R. Shekhar. Jul 90, 85p DOE/ID- 
10281-Add 

Contract AC07-761D01570 
Sponsored by Department of Energy, Washington, DC 


The final report, to which this report is an addendum, 
described results obtained in a physical model of an 
advanced Hall cell using inert anodes and wettable 
cathodes. The data were predominantly from meas- 
urement of the simulated electrolyte velocities ob- 
tained using a laser Doppler velocimeter, and were for 
three anode designs: a near-vertical grooved anode, a 
horizontal/near-horizontal grooved anode, and a hori- 
zontal/near-horizontal flat anode. This addendum to 
the final report contains results for an improved near- 
horizontal anode, together with some results from the 
other three anodes for comparison purposes. In addi- 
tion to velocity measurements, the results in this ad- 
dendum include measurements of mass transfer rates 
(at the cathode) and interpolar resistance. This investi- 
gation was concluded by taking videotapes of the bub- 
bles at the faces of gas-evolving anodes to demon- 
strate the advantage of the oo anode designed 
to facilitate the entry of the gas bubbles into the 
grooves. 35 figs., 3 tabs. 
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DE91010189/GAR PC A07/MF A01 
Department of Energy, Washington, . Office of 
Coal, Nuclear, Electric and Alternate Fuels. 

Electric plant cost and power production ex- 


penses 1989. 
29 Mar 91, 144p DOE/EIA-0455(89) 


This publication presents electric utility statistics on 
power production expenses and construction costs of 
electric generating plants. Data presented here are in- 
tended to provide information to the electric utility in- 
dustry, educational institutions, federal, — and 
local governments, and the general public. This report 
primarily presents aggregate operation, maintenance, 
and fuel expense data about all power plants owned 
and operated by the major investor-owned electric util- 
ities in the United States. The power production ex- 
penses for the major investor-owned electric utilities 
are summarized. Plant-specific data are presented for 
a selection of both investor-owned and publicly owned 
plants. Summary statistics for each plant type (prime 
mover), as reported by the electric utilities, are pre- 
sented in the separate chapters as follows: Hydroelec- 
tric Plants; Fossil-Fueled Steam-Electric Plants; Nucle- 
ar Steam-Electric Plants; and Gas Turbine and Small 
Scale Electric Plants. These chapters contain plant 
level data for 50 conventional hydroelectric plants and 
22 pumped storage hydroelectric plants, 50 fossil- 
fueled steam-electric plants, 71 nuclear steam-electric 


September 1,1991 95 





ENERGY 
Electric Power Production 


plants, and 50 gas turbine electric plants. Among the 
operating characteristics of each plant are the capac- 
ity, rs. bn generation and demand on the plant. 
Physical characteristics comprise the number of units 
in the plant, the average number of employees, and 
other information relative to the plant’s operation. The 
Glossary section will enable the reader to understand 
Clearly the terms used in this report. 4 figs., 18 tabs. 
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TIB/B91-00744/GAR PC E09 

Arbeitsgemeinschaft fuer Sparsamen und Umwelt- 

freundlichen Energieverbrauch e.V. (ASUE), Hamburg 

(Germany, F.R.). 

Waerme macht Kaelte. Kraft-Waerme-Kopplung 

mit Absorptionskaeltemaschinen. (Refrigeration 
— Cogeneration with absorption cooling ma- 

1990, 30p 

In German. 


The combination of cogeneration plants with absorp- 
tion cooling machines can be very advantageous with 
regard to environmental, technical, energetic and eco- 
nomical aspects. Such a system configuration means 
an extremely variable and useful decoupling of heat 
and/or cold and thus, an optimum utilization of the hy- 
drocarbon power plant. In addition, no fluorine chlorine 
p ramng are applied in absorption cooling ma- 
chines. Fluorine chlorine hydrocarbons released in the 
atmosphere are regarded as decisive for the destruc- 
tion of the ozonosphere protecting the earth, and they 
presumably contribute considerably to the greenhouse 
effect. In the next years, a complete renunciation of 
these substances is striven for. Cogeneration with ab- 
sorption cooling machines means also a reduction of 
carbon dioxide through energy saving combined with 
such a plant and through the application of natural gas. 
In this brochure, the method of absorption cooling pro- 
duction is presented, essential technical and energetic 
bout conditions are mentioned and cogeneration 


systems are introduced. Typical cases of application 
are rounded off by a compilation of sample systems. 
(orig) (Copyright (c) 1991 by FIZ. Citation no. 
91:000744.) 
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Department of Energy, Washington, DC. Office of 
Energy Markets and End Use. 


ly coer review, March 1991. 
28 Mar 91, 173p DOE/EIA-0035(91/03) 
This document is a monthly report by the Energy Infor- 
mation Administration on the production, consumption, 
stocks, imports, and prices of the principal energy 


commodities in the United States. International energy 
data is also presented. 46 figs., 58 tabs. 
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DE91009991/GAR PC A06/MF A01 
San Francisco Public Utilities Commission, CA. Bureau 
of Energy Conservation. 

Mission Bay district heating and cooling feasibility 
study. Volume 1: Final report. 

Progress rept. 

Nov 90, 108p DOE/CE/26571-T7 

Contract FG01-88CE26571 

Sponsored by Department of Energy, Washington, DC. 


The project known as Mission Bay is currently one of 
the largest urban redevelopment projects in the nation. 
In the planning stages for over six years, the 300 acre 
site will ultimately support a new, high density, mixed 
use community containing as many as 8000 new hous- 
ing units and 6.8 million square feet of commercial 
space. In 1987, the City’s Public Utilities Commission, 
Bureau of Energy Conservation prepared energy 
design recommendations for the Mission Bay project. 

recommendations became known as the 
Energy Pian for Mission Bay. One of the recommenda- 
tions of the a Pian was that district heating and 
cooling be carefully examined for its energy efficiency 
and environmental benefits, and for its positive impact 
on the local economic development of the new Mis- 
sion Bay community. This report presents the findings 
of both the work on district cooling funded by USDOE, 
and on the studies of district heating funded by PG&E. 
These have been combined together to provide a 
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comprehensive feasibility study on a centralized cool- 
ing and heating system for the Mission Bay develop- 
ment. In May 1989, the City of San Francisco and Pa- 
cific Gas and Electric Company distributed a Request 
for Qualifications for experienced engineering firms to 
assess the economic and technical feasibility of Dis- 
trict Heating and Cooling (DHC) at Mission Bay. VBB 
Pacific Planners/Engineers/Economist was selected 
to perform this feasibility study. The objective of this 
study was to examine the viability of a DHC system for 
Phase | and II of Mission Bay’s planned construction 
while allowing for future phased expansion to the re- 
mainder of the Mission Bay development. 36 refs., 19 
figs., 17 tabs. 
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DE91010217/GAR 
Lawrence Berkeley Lab., CA. 
Conservation screening curves to compare effi- 
ciency investments to power plants. 

J. Koomey, A. H. Rosenfeld, and A. Gadgil. Oct 89, 
32p LBL-27286 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


This paper describes a simplified methodology to com- 
pare supply and demand-side resources. The screen- 
ing curve approach supplements with load shape infor- 
mation the data contained in a supply curve of con- 
served energy. In addition, a screening curve contains 
information on competing supply technologies, such 
as annualized capital costs, variable costs, and cost 
per delivered kWh. The information in the screening 
curve allows policymakers to promptly and conven- 
iently compare the relevant parameters affecting 
supply and demand-side investment decisions. While 
many sophisticated computer models have evolved to 
account for the load shape impacts of energy efficien- 
cy investments, this sophistication has, by and large, 
not trickled down to spreadsheet-level or back-of-the- 
envelope analyses. This methodology allows a simple 
summary of load shape characteristics based on the 
output of the more complicated models. It offers many 
advantages, principal of which is clarity in analyzing 
supply and demand-side investment choices. This 
paper first describes how supply-side screening curves 
have been used in the past, and develops the concep- 
tual tools needed to apply integrated supply/demand 
screening curves in the least-cost utility planning proc- 
ess. It then presents examples of supply and demand- 
side technologies and plots them on a representative 
screening curve. 12 refs., 3 figs., 3 tabs. 
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DE91010223/GAR 
Lawrence Berkeley Lab., CA. 
Designing shared-savings incentive programs for 
energy efficiency: Balancing carrots and sticks. 

D. Schultz, and J. Eto. Dec 90, 34p LBL-29503 
Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


One promising approach for stimulating utility partici- 
pation in the acquisition of cost-effective demand-side 
resources is called shared savings. In a shared-sav- 
ings arrangement, the difference between the cost of a 
demand-side resource and its value measured in 
avoided supply-side resources is shared by utility 
shareholders and ratepayers. A shared-savings incen- 
tive mechanism consists of the three major compo- 
nents; the cost of the demand-side program, the 
amount of energy saved by the program, and the value 
of the supply-side activities avoided by the program. 
Measuring energy savings is an imperfect science. In 
principle, it should be performed after a demand-side 
program has been put in place and observed for some 
time. A particularly difficult measurement issue lies in 
properly accounting for effects that are not within the 
control of the utility but which affect energy savings 
(such as weather or occupant behavior). The collabo- 
rative decided to rely on prespecified engineering esti- 
mates of savings for individual measures, but to base 
aggregate savings on the actual numbers of installa- 
tions made by the utility. This decision protects the util- 
ities from uncertainties in the performance of individual 
measures while providing an incentive to increase pro- 
gram participation. The utilities also agreed to initiate 
comprehensive measurement programs to improve 
future estimates of the performance of energy efficien- 
cy measures. Avoided costs, like conservation pro- 
gram performance, are a subject to a large number of 
influences, only some which are under the control of 
the utility. Recovering the benefits of demand-side pro- 
grams over a time period that closely parallels the real- 
ization of savings, means the utility will have to wait a 
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considerable period of time before recovering its full 
share. The collaborative resolved this issue in a 
manner yn to contractual agreements that pay 
} omg facilities for non-utility generated power. 2 
igs., 1 tab. 
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Lawrence Berkeley Lab., CA. 
Electri end use demand study for Egypt. 

|. Turiel, B. Lebot, S. Nadel, J. Pietsch, and L. 
Wethje. Dec 90, 152p LBL-29595 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 
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This report describes the results of a study undertaken 
by Lawrence Berkeley Laboratory (LBL) to develop an 
approach for reducing electricity demand in the resi- 
dential sector in Egypt. A team with expertise in appli- 
ance energy usage, appliance manufacturing, appli- 
ance testing, and energy analysis was assembled to 
work on this project. The team visited Egypt during the 
month of March 1990. They met with the Egyptian Or- 
ganization for Energy Planning (OEP) and with many 
other parties. They also visited eleven appliance man- 
ufacturing facilities. The project tasks are: data gather- 
ing and analysis; assessment of appliance manufac- 
turing plants; demonstration of microcomputer pro- 
grams; gathering of data on appliance standards and 
test procedures; and impact of programs to foster 
energy efficiency of electricity use. 


146,019 
DE91010225/GAR PC AO5/MF A0O1 
Lawrence Berkeley Lab., CA. 

Energy efficiency and household electric appli- 
ances in developing and newly industrialized 
countries. 

S. Meyers, S. Tyler, J. Sathaye, L. Schipper, and H. 
Geller. Dec 90, 86p LBL-29678 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


This report presents data and analysis concerning 
household electric appliances in developing countries. 
Electricity demand for household appliances is an im- 
portant source of growth in peak electricity demand in 
many countries. The authors illustrate how diffusion of 
appliances is growing rapidly in many countries, and 
describe basic characteristics of appliances, including 
their energy efficiency. They present evidence that 
energy efficiency of new appliances is typically very 
low relative to a technology levels in the indus- 
trialized countries. They discuss technical options for 
improving appliance efficiency, and show that improv- 
ing appliance efficiency is likely to be very beneficial 
for developing countries. They discuss how the appli- 
ance market and the appliance industry affect the level 
of efficiency that is incorporated in new appliances, 
and conclude that significant improvement in appli- 
ance efficiency is unlikely to occur in most countries 
without government involvement. They discuss strate- 
gies for improving appliance efficiency, and conclude 
that working with appliance manufacturers is likely to 
yield faster and larger results than providing incentives 
for consumers. Establishment of testing programs for 
key appliances such as refrigerators and air condition- 
ers is an important first step for assessing the energy 
efficiency of new appliances and measuring progress 
in increasing efficiency. 31 refs., 3 figs., 16 tabs. 
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DE91010229/GAR 
Lawrence Berkeley Lab., CA. 
Building code compliance and enforcement: The 
experience of San Francisco’s residential energy 
conservation ordinance and California’s building 
standards for new construction. 

E. Vine. Nov 90, 50p LBL-29748 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


As part of Lawrence Berkeley Laboratory’s (LBL) tech- 
nical assistance to the Sustainable City Project, com- 
pliance and enforcement activities related to local and 
state building codes for existing and new construction 
were evaluated in two case studies. The analysis of 
the City of San Francisco’s Residential Energy Con- 
servation Ordinance (RECO) showed that a limited, 
prescriptive energy conservation ordinance for exist- 
ing residential construction can be enforced relatively 
easily with little administrative costs, and that compli- 
ance with such ordinances can be quite high. Compli- 
ance with the code was facilitated by extensive publici- 
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ty, an informed public concerned with the cost of 
energy and knowledgeable about energy efficiency, 
the threat of punishment (Order of Abatement), the 
use of private inspectors, and training workshops for 
hy ry: rivate inspectors. The analysis of California’s 
Title 2. Standards for new residential and commercial 
panda ~ 9 showed that enforcement of this type of 
code for many climate zones is more complex and re- 
quires extensive administrative support for education 
and training of inspectors, architects, engineers, and 
pone Under this code, prescriptive and perform- 

proaches for compliance are permitted, result- 
ing in in the demand for alternative methods of enforce- 
ment: technical assistance, plan review, field inspec- 
tion, and Mogg or analysis. In contrast to existing to 
construction, building design and new materials and 
construction practices are of critical importance in new 
construction, creating a need for extensive technical 
assistance and extensive interaction between enforce- 
ment personnel and the building community. Compli- 
ance problems associated with building design and in- 
Stallation did occur in both residential and nonresiden- 
tial buildings. 12 refs., 5 tabs. 
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oa a je National Lab., TN. 

ide management and integrated re- 
oes planning: Findings from a survey of 24 
electric utilities. 

Naa Gon Lv Hirst, and L. J. Hill. Feb 91, 78p 

ORNL/CON. 
Contract ACOS-840R21 400 
Sponsored by Department of Energy, Washington, DC. 


Integrated resource planning differs from traditional 
utility planning practices primarily in its increased at- 
tention to demand-side management (DSM) programs 
and its integration of supply- and demand-side re- 
sources into a combined resource portfolio. This report 
details the findings from an Oak Ridge Nationa! Labo- 
ratory (ORNL) survey of 24 electric utilities that have 
well-developed integrated planning processes. These 
utilities account for roughly one-third of total capacity, 
electricity generation, and DSM-program expenditures 
nationwide. The ORNL survey was designed to obtain 
descriptive data on a national sample of utilities and to 
test a number of hypothesized relationships between 
selected utility characteristics and the mix of resources 
selected for the integrated plan, with an emphasis on 
the use of DSM resources and the processes by which 
they are chosen. The survey solicited information on 
each utility’s current and projected resource mix, oper- 
ating environment, procedures used to screen poten- 
tial DSM resources, techniques used to obtain public 
input and to integrate supply- and demand-side op- 
tions into a unified plan, and procedures used in the 
final selection of resources for the plan. State regula- 
tory requirements are also addressed. 19 refs., 20 
figs., 3 tabs. 


146,022 
DE$1763388/GAR PC A08/MF A01 
Dansk Automationsselskab, Lyngby. 
Decentrale kraftvarmevaerker og industriens 
kraftvarmeproduktion. (Decentral cogeneration 
plants and industrial heat and power production). 
1990, 167p NEI-DK-499, CONF-9002180 
In Danish. Conference on decentral cogeneration 
lants and industrial heat and power production, 
tygoRy (Denmark), 28 Feb 1990. 

S. Sales Only. 


Papers presented at a conference held at the Techni- 
cal University of Denmark in February 1990 on Danish 
decentral cogeneration plants and industrial heat and 
power production. The papers covered a variety of as- 
pects within this field, including technology, economy, 
policy and the influence on the larger Danish power 
companies of the — agreement of 1986 
where it was decided to develope the establishment of 
decentral cogeneration plants using natural gas, straw 
and wastes as fuels. (AB). 
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IEAL Energie Consult G.m.b.H., Bonn (Germany, F.R.). 

Konzeptstudie zur Anwendung neuer Technolo- 

gien in der Volksrepublik China fuer die Entwick- 

lung von Energieversorgung und Infrastruktur 

sowie ponent. an die chinesiche Technik. 

Semuretenhes (People’s Republic of —_— 
and infrastructure. Final 

W. I tegen, hroeder, R. Hauenschild, ery ich, 

and H. Poths. Dec 89, 120p ETDE- mf-1769132 

In German. 


U.S. Sales Only. 


1. Objective: Feasibility Study for application of new 
technologies in the People’s Republic of China for the 
development of energy eT and infrastructure con- 
sidering the situation in China. 2. Work Program: 2.1 
Scheduling and preparation of the extensive multidisci- 
— study; 2.2 Fact finding mission in the People’s 

epublic of China; 2.3 Approval and evaluation of the 
received data and ‘information; 2.4 Elaboration of tech- 
nical concepts for the different projects; 2.5 Discus- 
sion of the technical solutions with the Chinese a 
ners; 2.6 Demonstration of the techniques in the - 
eral Republic of Germany; Adaptation of concepts; 2.8 
Finalization of the study; 2.9 Final discussion in the 
People’s Republic of China and further activities. 3. 
Results: Nine different projects have been studied, 
based on information and data collected in the Peo- 
ple’s Republic of China. The highly developed stand- 
ard in the Federal Republic of Germany has been used 
and modified to adapt future Chinese conditions. The 
environmental protection was a main task in all 
projects. The different projects are: 1. Zhao Tong lig- 
nite mine. 2. Zhao Tong power pliant. 3. Electric power 
development of Zhejiang Province. 4. Jiaxing power 
plant. 5. Yimin power plant. 6. Utilization of ash from 
Baoshan power Tsang 7. Utilization of ash from Datong 
power plant 8. San He power plant. 9. Gao Bei Dian 
power plant. (orig.) With 43 figs. 
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Technische Hochschule Aachen (Germany, F. A ). Ver- 

kehrswissenschaftliches Inst. 

jeeinsatz im Verkehr - Ermitt- 
ifischen Energie’ 


Spezifischer Ene 
lung und Vergleic 
braeuche. (Specific use of energy for transport - 
investigation and comparison of the specific 
forms of ener: oy consumption). 

W. Bialonski, P. Vanck, K. Schulze, and H. Wakob. 
1990, 471p 

In German. 


This study on the specific use of energy in means of 
transport makes relevant for the year 1987 the results 
of studies for the years 1979 and 1983. To this end, 
actual figures for energy consumption were ascer- 
tained in several surveys from the operators of the var- 
ious means of transport. Using MICSIM computer 
models (1989 version) from the Verkehrswissens- 
chaftlichen Institut, all physical hindrances occurring 
during a transportation process are confronted in 
model form by the vehicle-specific propulsion qualities 
and the operationally dependent influences of the 
transport situations and methods of use. The results 
given are, as required, in the form of travel time 
needed, occurrences of acceleration and the amounts 
of energy consumed and emissions in the various 
phases of movement. The model’s parametric ap- 
proach makes possible a complex sensitivity analysis 
of the results, in contrast to other investigation proce- 
dures. On the basis of these comprehensive data, rep- 
resentative means of transport (transport groups) were 
created for each main transport grouping and their cor- 
responding, typical methods of use and operation 
were defined. Calculated comparisons were worked 
out with the computer model, according to the bounda- 
ry conditions of the consumption values attained. The 
results were compared as far as possible with the 
actual consumption figures and any deviations were 
analyzed. In the final model calculations, the specific 
end energy use and primary energy use were calculat- 
ed and presented as representative results of the in- 
vestigation. The MACSIM model was then brought into 
use and through it, the total energy consumption for 
the transport sector was ascertained from the perform- 
ance of the separate transport groups and it was com- 
pared with the statistically documented appliclation of 
the energy carriers. os "a. (Copyright (c) 1991 by 
FIZ. Citation no. 91:000781.) 
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Oldenburg Univ. (Germany, F.R.). Inst. fuer Volkswirts- 
chaftslehre. 

Energieversorgung in den Mitgliedsstaaten der 
Europaeischen Gemeinschaft - Chancen und Risi- 
ken fuer die bundesdeutschen EVU und deren Ar- 
beitsplaetze. (Energy supply in the member coun- 
tries of the European Communities - opportunities 
and risks for the German EVU and their jobs). 

W. Pfaffenberger. May 90, 40p 

In German. Work meeting on energy policy of the trade 
union OeTV, Andernach (Germany, F.R.), 2 May 1990, 
Wirtschaftswissenschaftliche | Diskussionsbeitraege, 
no. V-56-90. 
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= ——- European Market will also have an effect 
the cable-carried and non-cable-carried in- 


Fears that because of the unequal starting- positions of 
the countries in the end through itical'e efforts com- 
petitive advanta could arise for certain countries 
which could to the detriment i in particular of em- 
ployees in the Federal Republic’s energy industry. 
Hees ber le Market will in the long term cor 
tribute to parity of living-standards in the countries of 
the EC and will make possible ete prosperity 
through improved and extended trade. The study aims 
to take stock of the energy situation in the European 
Community, to weigh up the economic advantages and 
plain the effects of a single market for energy and to ex- 
plain the e reer pe at ao nee Se er 
opin ona) in waht) ian + 
ps ic ai ie onplopees orig.). (Copyright (c! 1 
Z. Citation no. 91:000812.) 
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Kosten und Nutzen von Stromhandel in Europa. 

= A benefits of electricity trading in 
urope 

W. Pfaffenberger, and U. Scheele. Aug 90, 32p 

In German. 12. international conference of the ao 

tional Association for poet A — (IAEE), Co- 

are (Denmark), 1990, Wirtschaftswissenschaft- 

lic iskussionsbeitraege, no. V-61-90. 


This article attempts to assess costs and benefits of 
electrically trading in a future single market in Europe. 
This subject encompasses theoretical considerations 
oe ee tions. Because of the 
long life of invested assets and the long planning time 
for investments in the electricity industry, an empirical 
analysis must always refer to a apaak to long-term 
time period. In general, there are just a many rea- 
sons for trading in electricity in the Single European 
Market as there are for enya in investment goods or 
other resources necessary for the production of elec- 
tricity. The debate on costs and benefits of electricity 
trading gives at times the impression that it is a new 
version of the old debate about the role of nuclear 
energy in electricity production or quite generally in the 
energy supply business. This article first looks at the 
results of a study on electricity trading in Canada. 
There follows a description of the theoretical consider- 
ations necessary for the assessment of costs and ben- 
efits of electricity trading in regulated branches of in- 
dustry. Finally, there is an attempt to assess the poten- 
tial for electricity trading for the larger countries in the 
EC. (orig./UA). (Copyright (c) 1991 by FIZ. Citation no. 
91:000813.) 


146,027 

TIB/B91-00816/GAR PC E09 

IEAL Energie ee GmbH, Bonn a Gemma, F.R.). 
Technolo- 


Konzeptstudie zur 
glen be dor Vollarepublik Chine fuer die Entwick- 
lung von Energieversorgung und Infrastruktur 
sowie Anpassung an die chinesiche Technik. 
Schliussbericht. WP Be ow Republic of China: 
Energy supply and . Final report). 

W. Tegen, G. Siocon, R. Hauenschild, W. Jelich, 
and H. Poths. Dec 89, 99p 

Contracts BMFT 0326596A, BMFT 03265968 

In German. With 43 figs. 

TIB: FR 4494+. 


1. Objective: Feasibility — for application of new 
technologies in the People’s Republic of China for the 
pn of energy supply and infrastructure con- 
sidering the situation in China. 2. Work Program: 2.1 
Scheduling and preparation of the extensive multidisci- 
plinary study; 2.2 Fact finding mission in the People’s 
Republic of China; 2.3 Approval and evaluation of the 
received data and information; 2.4 Elaboration of tech- 


ners; 2.6 Demonstration of the techniques in the Fed- 
eral Republic of Germany; Adaptation of concepts; 2.8 
Finalization of the study; 2.9 Final discussion in the 
People’s Republic of China and further activities. 3. 
Results: Nine different projects have been studied, 
based on information and data collected in the Peo- 


ard in the Federal Republic of Germany has been used 
and modified to adapt future Chinese conditions. The 

environmental protection was a main task in all 
projects. The different projects are: 1. Zhao Tong lig- 
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nite mine. 2. Zhao Tong power plant. 3. Electric power 
development of Zhejiang Province. 4. Jiaxing power 
Beoshan power power = 6. Utilization of ash from 

lant. 7. Utilization of ash from Datong 
punerelen 4.1 He le power plant. 9. Gao Bei Dian 
—— (79. (Copyright (c) 1991 by FIZ. Citation 
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146,028 


DE91010236/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Fundamental studies of catalytic gasification. 
= report, October 1, 1990-December 31, 


rep 
ty oon and G. A. Somorjai. Dec 90, 32p 
LBL-29969 


Contract AC03-76SF00098 
Sponsored by Department of Energy, Washington, DC. 


nnety limited experimentation has been carried out 
on the production of C(sub 2) —— from 
methane in the presence of Ca/K/Ni oxide catalysts 
and of oxygen, carbon and water. The main finding 
thus far has been that C(sub 2) yields of 10-13% can 
be obtained at about 600(degree)C or 150(degree) 
lower temperature than described in the literature for 
similar yields. Occasionally much higher yields were 
obtained and reasons for this must be determined. The 
ange have recently found that with a modified cata- 
lyst and by operating at quite low temperature 
((approximately)600(degree)C), CO(sub 2) formation 
can be almost totally suppressed. Yields of 7--10% 
C(sub 2) hydrocarbons at 99+ % selectivity have been 
obtained. The presence of water and small amounts of 
oxygen is essential. Yields of this magnitude may be 
attractive since there is no loss of methane to value- 
less by-products, no purification of the recycle steam is 
required and no oxygen is used to burn methane..Fur- 
ther improvement in yields by catalyst and operating 
conditions modification will be investigated. It is also 
intended to clarify the chemistry which inhibits burning 
of methane to carbon oxides. This report describes 
progress on the catalytic steam gasification of petrole- 
= coke and oxidative coupling of methane. 5 figs., 2 
tab. 


146,029 
DE91010513/GAR PC A03/MF A01 
Bioconversion of coal-derived s' 
liquid. Technical report, Septem 
vember 30, 1990. 
M. K. Jain, H. E. Grethlein, R. Datta, and R. M. 
Worden. 1991, 24p DOE/PC/90176-T14 
Contract FG22-90PC90176 
The purpose of this project is to develop a naingies! 
process for the production of liquid fuels from 
rived synthesis gas feedstocks. A two-stage, anaero- 
in the first stage the carbon monoxide (CO) gas is con- 
verted to butyric and acetic acids by the strain of 
Butyribacterium methylotrophicum. In the second 
gas, are converted to butanol, ethanol, and acetone by 
an acid utilizing, solvent producing Clostridium aceto- 
butylicum. During this initial quarter their efforts were 
nisms to sulfur species which may be present in the 
— is at concentrations of 0.5% to 5%. 
inhibition studies were conducted with hy- 
sodium sulfide (Na(sub 2)S) added to the — 
phase in order test a wide range of liquid phase su 
species concentrations. Results for B. methylotrophi- 
formation at levels of total liquid sulfur species 
up to 2.5 mmol/L, or an equivalent 2% H(sub 2)S in 
the gas phase. For C. acetobutylicum, concentrations 
not to be detrimental for either growth or solvent pro- 
duction by cells in different metabolic states, including 
both the growth and stationary, alcohol-producing 


Michigan Biotechnology inst., Lansing. 
thesis -_ to 
r 1% No- 
Progress rept. 
Sponsored by Department of Energy, Washington, DC. 
bic bioconversion for synthesis gas is pr , where 
stage, these acids, along with the hydrogen (H(sub 2)) 
focused on establishing the tolerance of both orga- 
drogen sulfide (H(sub 2)S) added to the gas phase 
cum showed no significant inhibition of either growth or 
of liquid sulfur species up to 0.9 mmol/L were found 
phases. 4 refs., 9 tabs 
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146,030 
DE91010519/GAR PC A04/MF A01 
Altamira Instruments, Inc., Pittsburgh, PA. 

nthesis of octane enhancers during slurry- 

Fischer age ag Quarterly technical 

re ag report No. 1, September 26-December 
G. Marcelin. 28 Feb 91, > DOE/PC/90047-T1 
Contract AC22-90PC900 
Sponsored by Rasatauate of Energy, Washington, DC. 


The objective of this a: is to investigate three pos- 
sible routes to the formation of ethers, in particular 
methyl tert-butyl ether (MTBE), during slurry phase 
Fischer-Tropsch (FT) reaction. The three routes to be 
investigated are: addition of isobutylene during the for- 
mation of methanol and/or higher alcohols directly 
from CO and H(sub 2) during slurry-phase Fischer- 
Tropsch; addition of isobutylene to FT liquid products 
no alcohols in a slurry-phase reactor containing 
an MTBE or other acid catalyst; and addition of metha- 
nol to slurry phase FT synthesis oon | iso-olefins. 
Work conducted during the first quarter has concen- 
trated in the design of a laboratory-scale bubble 
column slurry reactor (BCSR) capable of operating at 
suitable temperatures and pressures for each of the 
three routes defined above. For design purposes the 
reactor has been configured as a one-inch diameter 
bubble column reactor for conversion of synthesis gas 
one operating with a wax paraffin (C(sub 30)(sup +)) 

iquid medium. This oe has been finalized, thereby 
ailing milestone M1. The paper discusses the im- 
portant design parameters (hydrodynamics, mass 
transfer, kinetics, and heat transfer) as well as the rela- 
tionship of lab scale to industrial scale BCSR, parame- 
ter estimations, and the design of the bench-scale 
BCSR. 23 refs., 3 figs., 3 tabs. 


Fuels 


146,031 

AD-A233 674/1/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

What Fuels Our Future. 

Final rept. 

R. L. Jarvis. 26 Mar 91, 46p 


This study project reviews the recent history of fuels 
usage and product evolution (since WWII) and pre- 
sents current doctrine. The conclusion and recom- 
mendation of this project is that the Army of 2001 
should have a single fuel on the battlefield. This fuel 
should be readily available at a reasonable cost, world- 
wide. The fuel chosen should be safe to transport and 
store while meeting the requirements of a wide variety 
of military equipment. This project also addresses cur- 
rent misconceptions, perceived problems and issues 
to be resolved about a single fuel concept. Both com- 
mercial jet fuel (Jet A1) and its military counterpart, jet 
propulsion fuel (JP8) offer a safe, relatively available, 
versatile and logistically supportable compromise to 
the varying needs of the majority of ground and air 
equipment. 


146,032 

AD-A234 074/3/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Engine Research Center. 
Particle Sizing ae a Two-Dimensional image. 
Technical paper serie 

P. V. Farrell. 1 Mar o1, “44p ARO-24623.72-EG-U1R, 
Contract DAALO3-86-K-0174 


No abstract available. 


146,033 
DE91008951/GAR PC A04/MF A01 
Utah Univ., Salt Lake City. 

Surface electrochemical control for fine coal and 
pyrite separation. Lag progress report, Oc- 
tober 1-December 31, 1990. 

W. Hu, Q. Huang, A. Riley, X. Zhu, and D. Bodily. 
1990, 66p DOE PC/89758-T2 

Contract AC22-89PC89758 

Sponsored by Department of Energy, Washington, DC. 


This technical progress report is written in four sec- 
tions representing different aspects of the project: (1) 
Cyclic Voltammetry; (2) The Floatability of Mineral and 
Coal Pyrite; (3) Electrochemical and Flotation Experi- 
ments Involving Particulate Mineral and Coal Pyrite; 


and (4) ESCA Studies of particulate Pyrite. The papers 
were processed separately for inclusion on the data 
base. 


146,034 

DE91008956/GAR PC A03/MF A01 
Grambling State Univ., LA. Dept. of Chemistry. 
Correlation of stability/rheology relationship with 
coal properties and mical additives. Quarterly 
es report, September 15-December 15, 


F. Ohene. 1990, a2 eee 
Contract FG22-88P ‘C8892: 
Sponsored by Danaunees os Energy, Washington, DC. 


An experimental technique of examining the influence 
of particle size distribution on the rheology of CWS has 
been made. The results of the study indicate a range of 
rheological behavior depending on particle size distri- 
bution. Solids with low packing efficiency have relative- 
ly high time-dependent yield points and also have high 
viscosities at a shear rate of 100 s(sup (minus)1). The 
behavior of a slurry at high temperatures is dependent 
on the additive type. With Igepal 990 as an additive, 
the slurry viscosity increases with increase in tempera- 
ture geen that preheating of such a slurry may 
arma handling problems. Four additional coal sam- 
ples have been obtained from the Penn State Coal 
Data Bank. These samples are being used to test the 
fundamental relationship between coal properties and 
slurryability that has been developed during the course 
of this work. 1 ref., 3 figs., 3 tabs. 


146,035 

DE91009249/GAR PC A03/MF A01 
National Inst. for Petroleum and Energy Research, 
Bartlesville, OK. 

National Institute for Petroleum and Energy Re- 
search quart technical yy yet for October 1- 
December 31, 1990. Volume 1, Fuels research. 
Progress rept. 

Mar 90, 38p NIPER-522-Vol.1 

Contract FC22-83FE60149 

Sponsored by Department of Energy, Washington, DC. 


Progress on two fuels research programs is described. 
The objectives for the development of analytical meth- 
odol for analysis of heavy crudes are generally, to 
identify compounds or classes of compounds with sig- 
nificant positive or negative effects on crude oil and/or 
product properties and characteristics and to develop 
methods for their determination in conventional or low 
| ay petroleum and syncrudes. Specific objectives 

r FY91 are: (1) to determine relative carbon forming 
(coking) tendencies of compound classes in petroleum 
and to relate coke yield and heteroatom content to 
chemical structure, (2) to develop procedures for 
breaking associates formed between metal- and non- 
metal-containing compounds which will ultimately lead 
to methods for isolation and identification of metal- 
containing compounds in petroleum, and (3) to further 
develop mass spectrometric methods for analysis of 
nitrogen and sulfur compounds in petroleum. The ob- 
jectives of the second program, thermochemistry and 
thermophysical properties of organic nitrogen- and di- 
heteroatom-containing compounds, are to provide, in- 
terpret, and correlate with molecular structure and po- 
larity of molecules, precise and accurate values of 
thermodynamic properties of organic nitrogen and di- 
heteroatom-containing compounds that occur in or are 
readily derivable from heavy petroleum and oil shale. 
The results will enable the prediction of chemical equi- 
libria for conceptual as well as current processes. Re- 
sults to data on both studies are discussed. 7 refs., 9 
figs., 11 tabs. 


146,036 

DE91010221/GAR 
Lawrence Berkeley Lab., CA. 
Energy Conversion and Storage Program. Annual 
report, 1 
Progress rept. 

Dec 90, 32p LBL-28737-Rev 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


The Energy Conversion and Storage Program applies 
chemical and chemical engineering principles to solve 
problems in (1) production of new synthetic fuels; (2) 
development of high-performance rechargeable bat- 
teries and fuel cells; (3) development of advanced 
thermochemical processes for energy storage; (4) 
characterization of complex chemical processes; and 
(5) the application of novel materials for energy con- 





version and transmission. Projects focus on transport- 
process principles, chemical kinetics, thermodynam- 
ics, separation processes, organic and |g aps chem- 
istry, and advanced methods of analysis. The report is 
divided into the following five sections: electrochemi- 
cal energy storage and conversion; microstructured 
materials; biotechnology; fossil fuels; and high-temper- 
ature superconducting processing . Papers ave been 
processed separately for perme’ on the data base. 


146,037 
DES1010344/GAR PC A03/MF A01 
Delaware Univ., Newark. Center for Catalytic Science 


and Technology. . 
igh activity and selectivity alcohol 

catalyst. Second quarterly report, November 7, 
1990 to February 6, 1991. 
Progress rept. 

. Foley, and G. A. Mills. 7 Mar 91, 14p DOE/PC/ 

291-T2 

Contract FG22-90PC90291 
Sponsored by Department of Energy, Washington, DC. 


During the second quarter the project focussed upon 
the = and construction of various pieces of equip- 
ment to be used in the service of this per First, as 
part of the research the authors will be using chemis- 
orption of metal carbonyl complexes on the surface of 
alumina support media as a means to the synthesis of 
highly dispersed, bimetallic catalysts consisting of rho- 
dium and molybdenum oxides, as well as other metals. 
These steps involve reacting the support surface 
under inert conditions with the precursor compound. 
During this time they have assembled an ACE-Burlitch 
inert atmosphere system. This system, coupled with a 
model 2008AC Alcatel mechanical vacuum pump, pro- 
vides the essential dry, oxygen-free nitrogen and light 
vacuum service (down to 5 (times) 10(sup (minus)4) 
torr) needed for the air-sensitive chemistries employed 
in the catalyst synthesis. A Manostate Glove Box (Al- 
drich Z16,994-3), which will be maintained with dry 
argon, has been installed for the handling and storage 
of catalyst samples. The third effort during this quarter 
focussed upon installing and bringing on-line a low- 
pressure flow reactor for catalytic investigations, 
aimed, especially, at the generation of fundamental ki- 
netics data for structure-activity relationships. A flow 
sheet for the system is attached. The system has been 
augmented with a Hewlett-Packard model 5710 gas 
——— equipped with a flame ionization de- 
tector and a model 3890 integrator. This instrumenta- 
tion is currently being calibrated for the first reactor ex- 
periments. The first reactor experiments will focus 
upon a simple model reaction-methanol dehydration to 
dimethyl ether. 1 fig. 


146,038 

DE91010379/GAR PC A04/MF A01 
Southern Illinois Univ. at Carbondale. Coal Extraction 
and Utilization Research Center. 

Reactivity of whole coals, selected pure maceral 
fractions, and cleaned coal products. Final report, 
January 1, 1989-August 31, 1990. 

Progress rept. 

J.C. ome and E. J. Hippo. Jan 91, 72p DOE/PC/ 
89904-T21 

Contract FC22-89PC89904 

Sponsored by Department of Energy, Washington, DC. 


The overali objective of this project was to determine 
the chemical reactivity properties of pure single coal 
maceral fractions in order to predict the combustion 
behavior of various whole coals of different maceral 
compositions and rank. The results to data of this 
study clearly support the following list of important 
conclusions: Maceral interactions occur during com- 
bustion profile tests; Combustion profile temperatures 
and parameters are rank related but not all coals show 
the same rank relationships; Pure macerals more 
clearly define the rank relationships; Vitrinite and liptin- 
ite behavior is more predictable than inertinite behav- 
ior; Combustion profile temperatures vary as a function 
of whole coal sample density; Physical cleaning has 
positive or little effect on combustion profile behavior; 
lf SCE is to be used to prepare combustion feed- 
stocks, then deep physical cleaning is recommended 
to enhance desulfurization and combustion properties; 
Combustion profiles can be modeled as apparent first 
order reactions; Activation energy is independent of 
rank but not of maceral composition or rank type (i.e. 
rank band); Combustion curves can be normalized and 
fitted to a polynomial-log equation; Reactivity studies 
show that both whole coal and maceral concentrate 
reactivities decrease with increasing rank; Whole coal 
reactivities are not a weighted average of the maceral 


reactivities from that coal; Demineralized whole coals 
show a greater variation in reactivity than do untreated 
whole coal samples. 50 refs., 6 figs. 


146,039 


DE91010498/GAR PC A03/MF A01 
ag Dept. of Energy and Natural Resources, Spring- 


Dewatering studies of fine clean coal. Technical 
report, September 1, 1990-November 30, 1990. 
Progress rept. 

B. K. Parekh. 1990, 27p 96 thomas 
Contract FG22-90PC9017 

Sponsored by Department of Energy, Washington, DC. 


Physical cleaning of ultra-fine coal using advanced 
froth flotation technique provides a low ash product; 
however, the amount of water associated with clean 
coal is high. Economic removal of water from the froth 
will be important for commercial applicability of the 
novel processes. The main objective of the present re- 
search program is to study and understand dewatering 
characteristics of ultra-fine clean coal and to develop 
process parameters to effectively reduce the moisture 
to less than 20 percent in the clean coal product. The 
research approach utilizes synergistic effect of metal 
ions and surfactant to lower the moisture of clean coal 
using conventional vacuum dewatering technique. 
During this contract period clean coal product obtained 
using the advanced Ken-Flote column was character- 
ized. The average particle size of the clean coal was 
21 microns and contained about 8 percent ash. The 
electrokinetic studies conducted on the coal before 
and after flotation shows a strong adsorption of fuel oil 
on the coal surface. Adsorption of Cu(II) metal ions 
and a cationic surfactant lowered the zeta potential to 
zero, depending on the pH of the suspension. Dewa- 
tering of clean coal froth without addition of any rea- 
gent provided 35 percent moisture cake; addition of 
2.5 Ib/ton of fuel oil reduced moisture to 30 percent. 
Efforts are in progress to understand adsorption phe- 
nomena of the reagents, contact angle studies and mi- 
crographic analysis of the filter cake. From these data, 
optimum process conditions will be identified to obtain 
a filter cake containing less than 20 percent moisture. 
10 figs., 1 tab. 


146,040 


DE91010500/GAR PC A03/MF A01 
oa Dept. of Energy and Natural Resources, Spring- 
ield. 

New reagents for coal desulfurization. Technical 
report, September 1, 1990-November 30, 1990. 
Progress rept. 

D. H. Buchanan, D. Olson, S. Yr and L. Warfel. 
1990, 20p DOE/PC/90176-T1 

Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC 


In this project, possible new reagents and reactions to 
remove organic sulfur from coal are being evaluated. 
For this exploratory study the authors are attempting to 
modify mild desulfurization reactions, shown to work 
with simple organosulfur compounds, to improve sulfur 
removal and reduce reagent cost. — screening 
and development reactions utilize substituted thio- 
phenes plus aryl and alkyl sulfides as the initial models 
for organic sulfur compounds in coal. The organosulfur 
compounds in solvent extracts of Illinois coals will 
serve as second generation models for the organic 
sulfur found in coal. Ultimately, the most successful 
reagents will be tested on demineralized and whole 
coal samples. The goal of the project is development 
low-cost reagents capable of pre-combustion desulfur- 
ization of Illinois coal. During the first quarter, standard 
test methods were developed for reagent screening, 
base-line desulfurization reactions from the literature 
were run and several metal complexes were synthe- 
sized as staring materials for new reagents. Explorato- 
ry desulfurization reactions with the reagent formed by 
borohydride reduction of nickel chloride showed it ca- 
pable of desulfurizing a variety of substituted thio- 
phenes and sulfides under mild conditions. Future ac- 
tivities will seek to modify this and other systems to 
pa ry or more easily regenerated reagents. 9 
refs., 1 tab. 


146,041 


DE91010501/GAR PC A03/MF A01 
Illinois Dept. of Energy and Natural Resources, Spring- 
field. 


146,043 
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Process development for production of coal/sor- 
bent agglomerates. Technical report, September 1, 
1990-November 30, 1990. 

Progress rept. 

D. M. Rapp, J. M. Lytle, K. C. Hackley, D. L. Moran, 
and R. L. Berger. 1990, 15p DOE/PC/90176-T2 
Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


pn coal mining and processing procedures 
jena gm quantities of fine coal with limited 
mark objective of this work is to utilize 


etability. The 
these fines to economically produce a fuel which will 
meet anticipated sulfur dioxide emission levels. To ac- 
complish this, the process of pelletizing fine coal with a 
sulfur capturing sorbent such as calcium 
ing studied. 


bonding matrix of calcium carbonate, is being investi- 
gated as a method for improving pellet quality and de- 
creasing binder costs. Two potential combustion 


i j epresents 
phase 2 of research in this area. Previous test results 
indicate that carbonation can improve compressive 
strength, impact and attrition resistance and essential- 
ly waterproofs pellets having a 14% lime content. 
Binders such as corn starch or molasses do not 
produce waterproof pellets capable of withstanding 
rainfall that might occur during shipping or outdoor 
storage. The work was conducted using 
IBC-106 ground to a particle size of 90% minus 90 mi- 
crons. In this years work, testing will be performed 
using a flotation concentrate collected from an operat- 
ing preparation plant. The ‘sample was collected this 


ing 

iS quarter, a carbonation reactor has been designed 
and will be fabricated early next quarter. To aid in pel- 
letization work, an undergraduate civil engineering stu- 
dent has been hired and trained. Some pelletization 
work has been completed but results are too prelimi- 
nary to report. 2 refs. 


146,042 


DE91010503/GAR PC A03/MF A01 
Kentucky Univ., Lexington. Center for Applied Energy 
Research. 

Recovery of fine coal from waste streams using 
advanced column flotation. Technical report, Sep- 
tember 1, 1990-November 30, 1990. 

Progress rept. 

J. G. Groppo, and B. K. Parekh. 1990, 29p DOE/PC/ 
90176-T4 

Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


The overall objective of this program is to evaluate the 
application of an advanced physical separation tech- 
nique, namely Ken-Flote column flotation to maximize 
BTU recovery with minimum product sulfur and ash 
content from two lilinois coal preparation plant fine 
waste streams. The project will optimize various oper- 
ating parameters with particular emphasis on fine 
bubble generating devices and reagent packages to 
enhance the rejection of liberated ash and pyrite. 
During this contract period, samples were obtained 
from the Kerr-McGee Galatia Preparation Plant and 
characterized. Analysis of the flotation feed slurry indi- 
cate that a significant amount of pyrite is present in the 
5 microns size range as free particles. The coal is hy- 
drophobic in nature and optimum reagent addition is 
0.75 Ib/ton frother and 1.5 Ib/ton fuel oil. The best flo- 
tation results were obtained near pH 6 for all frothers 
tested. Two ash depressants tested showed no signifi- 
cant improvement in ash rejection. A pyrite depressant 
was also tested which indicated improved pyrite rejec- 
tion from 28 to 37 percent at a dosage of 5 Ib/ton. 
Efforts are in progress to design a test matrix to deter- 
mine optimum operating conditions for column flota- 
tion testing with this substrate. The test matrixes will 
be designed to investigate three different bubble gen- 
erating mechanisms. The objective is to identify 
column operating variables that will provide maximum 
combustible recovery, minimum product ash and maxi- 
mum pyrite rejection. 10 figs., 1 tab. 


146,043 
DE91010505/GAR PC A03/MF A01 
Illinois State Geological Survey Div., Champaign. 
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Fine coal flotation of plant waste: An i 
parison -- columns vs. ote ony Techni 
September 1-November 30, 1 

+e ao rept. 

Ehrlinger, J. M. Lytle, D. M. Rapp, 
Stephenson, and D. Zipperian. 1990, BO DOE/PC/ 
90176-T6 
Contract FG22-90PC90176 
Sponsored by Department of Energy, Washington, DC. 


The objective of this project is to compare the flotation 
effectiveness of the column flotation and the sub-aer- 
ation technology to clean very fine ((minus)100 mesh) 
coal in the waste streams of coal washing plants. The 
recent developments in the flotation of fine coal from 
the waste streams of coal washing plants has been 
favorable. Good concentrate grades proses with a high 
recovery of energy content have been achieved wile 
rejecting a large percentage of the ash forming miner- 
als and pyrite. However, comparative data of columns 
vs. sub-aeration cells is not available from a single 
plant. This project was developed to install a small 
commercial size Deister Column beside the existing 
sub-aeration flotation cells at Kerr-McGee’s Galatia 
Plant so that a comparison of the flotation results can 
be made. A representative split of the fines which nor- 
mally goes to sub-aeration cells can be diverted with- 
out reagent, to the column for continuous side by side 
flotation testing over an extended period. It is anticipat- 
ed that at least six weeks of side by side a. will be 
required for complete comparison of the two flotation 
techniques. During this quarter additional tests have 
been conducted on both the Deister Column Laborato- 
ty machine and the continuous flow unit subaeration 
cells to determine optimum grades and recoveries 
which might be expected during the plant comparison 
tests. Improvements have been made over results re- 
ported last year. The chief metallurgist for Deister 
spent a day working with ISGS and the Deister Column 
reviewing points which would improve the results of 
the Column, and provided a new, improved pair of 
bubble generators which are currently being installed 
in the column. 1 tab. 
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146,044 
DE91010506/GAR PC A03/MF A01 
— State Geological Survey Div., Champaign. 

ecovery of coal fines from preparation plant ef- 
fuera echnical report, September 1-November 


- rept. 
V. Choudhry, L. Khan, and D. Yang. 1990, 31p DOE/ 
PC/90176-T7 
Contract FG22-90PC90176 
Sponsored by Department of Energy, Washington, DC. 


The objectives of this project are to test and demon- 
strate the feasibility of recovering the coal fines which 
are currently disposed of with plant effluent streams in 
order to produce a fine clean coal product. This prod- 
uct can then be blended with the coarse clean coal 
from the preparation plant. Recovery of carbonaceous 
material from the effluent streams will be effected by 
means of Michigan Technological University’s static 
tube flotation process in conjunction with pyrite de- 
pressants. This process has been successfully dem- 
onstrated on a number of coals to reject 85% of the 
pyritic sulfur and recover 90% of the Btu value. The 
process parameters will be modified to accept prepa- 
ration plant effluents in order to produce a low-ash, 
low-sulfur clean coal product that at a minimum is com- 
patible with the quality requirements of the plant clean 
coal. This report covers the first quarter of the project. 
The main activities during this period were the drafting 
of a project work plan and the collection of four coal 
preparation plant effluent samples for testing. Effluent 
slurry samples were collected from four operating 
preparation plants in Illinois and shipped to Michigan 
Technological University for experimental work. 


146,045 
DE91010509/GAR PC A03/MF A01 
Southern Illinois Univ. at Carbondale. 
Characterization of organic nitrogen in IBCSP 
coals. Technical report, 1 September 1990-30 No- 
vember 1990. 


He rept. 
Kruge, S. R. Palmer, E. J. Hippo, and J. C. 
Crelling. 1990, 23p DOE/PC/90176-T10 
Contract FG22-90PC90176 
Sponsored by Department of Energy, Washington, DC. 


The combustion of coals containing sulfur and nitro- 
gen leads to the environmentally unacceptable prob- 
lems associated with acid rain. The distribution and 
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chemical nature of organic nitrogen in coal remain 
poorly understood. To in to remedy this situation, 
the goals are to document the differences in organic 
nitrogen content and distribution among the various II- 
linois Basin coals and among the constituent macerals 
of each si “ coal. During this quarter elemental anal- 
ysis of IBCSP coals and coal derivatives has been per- 
formed. The new nitrogen-selective detector has been 
purchased and installation is in progress. Fifteen 
azaarene (polyaromatic ——— in) Compounds were 
obtained for use as standards. These compounds rep- 
resent many of the main classes of the nitrogen com- 
pounds the authors expect to find in IBCSP coals. The 
onan were analyzed individually and collectively 
rd ed chromatography/mass spectrometry (GC-MS) 
the retention times and principal mass spectral 
pot for each compound were determined. They 
have performed a pilot GC-MS analysis of one coal de- 
rivative - the aromatic fraction of the product of mild 
pyrolysis of one of the IBCSP coals. As in the case of 
sulfur compounds, azaarenes are present in low con- 
centrations relative to the hydrocarbons, but the au- 
thors can use the mass spectrometer’s computer 
system to partly deconvolute the data. 1 fig., 2 tabs. 


146,046 
DE91010510/GAR PC A03/MF A01 
Illinois Dept. of Energy and Natural Resources, Spring- 


VHF EPR determination of the chemical forms of 
organic sulfur in coal. Technical report, September 
1-November 30, 1990. 
Progress rept. 

. B. Clarkson, and R. L. Belford. 1990, 32p DOE/ 
PC/90176-T11 
Contract FG22-90PC90176 
Sponsored by Department of Energy, Washington, DC. 


Very High Pos yond Electron Paramagnetic Reso- 
nance (VHF EPR) spectroscopy has demonstrated the 
ability to observe organic sulfur in coal. The authors 
have constructed a unique VHF EPR instrument oper- 
ating at the W-band (96 GHz), one of only four such 
instruments in the world, and the only one studying 
coal. They are employing this instrument, as well as 
collaborating with scientists at Cornell University, who 
have a 250 GHz spectrometer, to develop a clearer 
understanding of the relationships between the VHF 
EPR spectra they observe from Illinois coal and the 
organic sulfur species present in it. Efforts in this first 
quarter have focussed on three areas: recruitment of a 
postdoctoral fellow to join the coal research team, 
work on improving the W-band spectrometer, and 
studies of vitrinite, sporinite, and fusinite macerals at 
G-band (250 GHz). All three areas have shown good 
progress. This report discusses in detail the main fea- 
tures of the W-band instrument, stressing its unique 
engineering features as well as comparing it to the 
pt ~ erg in the world operating in this fre- 
inge (90-250 GHz). Preliminary analysis of 
the 280 G iz data on macerals obtained by density 
pape centrifugation from an Illinois No. 6 coal gives 
first indication that at the very highest frequencies, 
there may be a separation of the heteroatom VHF EPR 
signals into a sulfur and an oxygen-containing compo- 
nent. 15 refs., 10 figs., 1 tab. 


146,047 

DE$1010514/GAR PC A03/MF A01 

i Dept. of Energy and Natural Resources, Spring- 
ield. 

Combined chemical and microbiological removal 
of organic sulfur from coal. Technical report, Sep- 
tember 1-November 30, 1990. 

Progress rept. 

L. A. Raphaelian. 1990, 17p DOE/PC/90176-T15 
Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


The objective of this work is to investigate techniques 
for chemically converting the sulfur containing organic 
compounds in coal to compounds that can be treated 
microbiologically to remove the organically bound 
sulfur. The goal is to achieve an economically feasible 
mild chemical oxidation of the organic sulfur in a repre- 
sentative Illinois Basin coal by converting the sulfur to 
sulfoxides and sulfones; the carbon sulfur bond in the 
sulfoxides and sulfones would then be broken micro- 
biologically and the sulfur removed from the coal as a 
sulfate. During this quarter, samples of IBE-107, 
ground to (minus)200 mesh, were oxidized with hydro- 
gen peroxide, potassium permanganate, and sodium 
— for three hours and treated microbiologically 

with the bacterium, |GTS8. A number of blanks were 
also prepared. Of the forty-one samples in this initial 


study, 27 are ready for analysis and 14 are presently 
being treated microbiologically. 1 tab. 
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DE91010517/GAR PC A03/MF A01 
Babcock and Wilcox Co., Serge OH. 
Coal reburning for cyclone boiler NO(sub x) con- 
trol demonstration. rterly report No. 1, April- 
— 1990. 

ress rept 

, 39p )E/PC/89659-T3 

Contract FC22-90PC89659 
Sponsored by Department of Energy, Washington, DC. 


The subject of this report identifies nt + te during the 
uarter for Phase 1 - Design and Permitting. Under 
ask 1 - Management and Reporting, the Project Work 

Plan, the Evaluation Plan, and the Environmental Mon- 
itoring Plan outline were initiated. Activities in Task 2 - 
Review of Reburning Technology and Pilot-Scale Cy- 
clone Boiler Tests, concentrated on completing the 
pilot-scale baseline/reburning tests in order to provide 
a data base for the reburn system design at Nelson 
Dewey. Under Task 3 - Numerical and Physical Flow 
Modeling, work was initiated to verify the models base- 
line furnace gas flow patterns in order to allow utiliza- 
tion of these models in the reburn system design con- 
siderations. Completion of the Nelson Dewey Unit 
(number sign)2 baseline tests occurred in order to sat- 
isfy Task 4 - Baseline Characterization Tests. These 
tests are integral for not only evaluating the future ef- 
fects after the reburn retrofit, but in addition will help 
aid in the reburn system design. For Task 5 - Design of 
the Reburn System, preliminary general arrangement 
drawings were started to identify potential equipment 
locations and flue/duct/pipe routings. Finally, Task 6 - 
Permitting, was initiated. The major components of this 
document deals with the results of the pilot-scale 
baseline and reburning tests. These data identify the 
potential positive/negative aspects of the coal reburn- 
ing technology. Thus, the pilot results will certainly en- 
hance the background experience basis for the —— 
reburn system design. In addition, this report — 

the baseline tests which were performed at Nelson 

Dewey Unit (number sign)2. 7 figs., 2 tabs. 


146,049 
DE91010538/GAR PC A03/MF A01 
Akron Univ., OH. Dept. of Chemical Engineering. 
Effect of chemical additives on the synthesis of 
ethanol. Technical fate sage — No. 13, Sep- 
tember 16, 1990-Decembe 1990. 

S. S.C. Chuang. Feb 91, fy BOE/PC/79928-TS 
 tahek FG22-87PC79923 
Sponsored by Department of Energy, Washington, DC. 


The objective of this research is to elucidate the role of 
additives on the methanol synthesis over Rh- and Ni- 
based ey WY Chemical additives used for this study 
will include S, P, Ag, Cu, Mn, and Na which have differ- 
ent chcupneguties. The effect of additives on the 
surface state of the catalysts, heat of adsorption of 
reactant molecules, reaction intermediates, reaction 
pathways, reaction kinetics, and product distributions 
is/will be investigated by a series of experimental stud- 
ies of NO adsorption, reaction probing, study state rate 
measurement, and transient kinetic study. A better un- 
derstanding of the role of additive on the synthesis re- 
action may allow us to use chemical additives to ma- 
nipulate the catalytic properties of Rh- and Ni-based 
catalysts for producing high yields of ethanol from 
syngas. During the fourth quarter of 1990, the activity 
of silica-supported Rh(sup +) (CO)(sub 2) catalysts for 
the CO insertion has been studied by in situ infrared 
spectroscopy. Results are discussed. 6 figs. 
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DE91010539/GAR PC A03/MF A01 
Battelle, Columbus, OH. 

Molecular biological enhancement of coal biode- 
sulfurization. Seventh quarterly technical progress 


report. 

J. H. Litchfield, |. Fry, R. E. Wyza, D. T. Palmer, and 
T. J. Zupancic. 14 Mar 91, 24p DOE/PC/89902-T4 
Contract AC22-89PC89902 

Sponsored by Department of Energy, Washington, DC. 


The objective of this project is to produce one or more 
microorganisms capable of removing the organic and 
inorganic sulfur in coal. The specific technical 

tives of the project are to: Clone and characterize the 
genes encoding the enzymes of the 4S pathway (sulf- 
oxide/sulfone/sulfonate/sulfate) for release of organ- 
ic sulfur from coal; Return multiple copies of genes to 





the original host to enhance the biodesulfurization ac- 
tivity of that organism; Transfer this pathway into a 
fast-growing chemolithotrophic bacterium; and Con- 
duct a batch-mode optimization/analysis of scale-up 
variables. The following work was accomplished 
during the 7th Quarterly Report Period by Battelle. ALA 
and SDP cultures have been analyzed for DBT metab- 
olism. Several Pseudomonas and Thiobacillus strains 
were acquired during the quarter; these included host 
Strains, and organisms ae broad host range 
vectors and a transposon. A broad-host vanes ‘omot- 
er probe vector is under construction. pIFI91 has 
been restriction and cloned into the broad 
host range vector pDSK519. Preliminary electropora- 
tion studies with T. ferrooxidans have been completed. 
Confirmation that the mercuric reductase gene is 
present in the T. ferrooxidans strain DSM5083 was ob- 
tained by Southern blot analysis. A broad host range 
plasmid library is now being prepared. Results are pre- 
sented. 2 figs. 2 tabs. 
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DE91010550/GAR PC A05/MF A01 
Los Alamos National Lab., NM. 

Peats of Costa Rica. Volume 3, End-use assess- 


ment. 

G. R. Thayer, K. D. Williamson, and O. Ramirez. Apr 
91, 98p LA-11889-MS-Vol.3 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


The authors compare the competitive position of peat 
for energy with coal, oil, and cogenerative systems in 
gasifiers and solid-fuel boilers. also explore the 
possibility for peat use in industry. To identify the major 
factors, they analyze costs using a Los Alamos leve- 
lized cost code, and they study parametric costs, com- 
paring peat production in constant dollars with interest 
rates and return on investment. They consider costs of 
processing plant construction, sizes and kinds of boil- 
ers, retrofitting, peat drying, and mining methods. They 
examine mining requirements for Moin, Changuinola, 
and El Cairo and review wet mining and dewatering 
methods. Peat can, indeed, be competitive with other 
energy sources, but this depends on the ratio of fuel 
costs to boiler costs. This ratio is nearly constant in 
comparison with cogeneration in a steam-only produc- 
tion system. For grate boilers using Costa Rican high- 
ash peat, and for small nonautomatic boilers now used 
in Costa Rica, the authors recommend combustion 
tests. An appendix contains a preliminary mining plan 
and cost estimate for the El Cairo peat deposit. 8 refs., 
43 figs., 19 tabs. 
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DE91010554/GAR PC A03/MF A01 
North Carolina Agricultural and Technical State Univ., 
Greensboro. Dept. of Chemical Engineering. 
Thermodynamic model for calorimetric and phase 
coexistence properties of coal derived fluids. 
Quarterly technical report, January 1, 1990-March 
31, 1990. 

Progress rept. 

V. N. Kabadi. 1990, 22p DOE/PC/89762-T5 
Contract FG22-89PC89762 

Sponsored by Department of Energy, Washington, DC. 


The objective of this project is to develop a thermody- 
namic model for phase equilibria and calorimetric 
properties of coal derived fluids. A model for phase 
equilibria of coal derived liquids is already available, 
and is to be extended to include calorimetric proper- 
ties. The modification involves the use of the modified 
UNIFAC correlation with suitably regressed param- 
eters, combined with an appropriate equation of state 
to represent compressibility of the liquid phase. To ac- 
complish this satisfactorily, the proposed work in- 
cludes three tasks: (1) Refinement of the characteriza- 
tion procedure to include distribution of sulfur, oxygen 
and nitrogen heteroatoms in coal liquids; (2) Measure- 
ment of high temperature (up to 400 C) and high pres- 
sure (up to 1000 psi) VLE data for binary systems of 
selected model compounds; and (3) Development of 
the thermodynamic model. The final product will in- 
clude a computer program which with measurable 
properties of coal liquids as input, will give results for 
phase coexistence properties and excess enthalpies 
in the liquid phase. Data compilation of low pressure 
excess enthalpy data for binary hg ms of polyatomic 
compounds has been completed. Systems with tem- 
ature ranges and literature references are given in 
able 1. Literature search is currently under way for 
high pressure excess enthalpy data on these —— 
Current work involves completing the UNIFAC binary 
interaction parameter matrix, by regressing the un- 


available parameters from experimental VLE and 
excess enthalpy data. 92 refs., 1 tab. 
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Quart technical report, September 1, 1989-De- 
cember 31, 1989 
Progress rept. 
V. N. Kabadi. 1989, 14p DOE/PC/89762-T4 
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The objective of this project is to develop a thermody- 
namic model for phase equilibria and calorimetric 
properties of coal derived fluids. A model for phase 
equilibria of coal derived liquids is already available. 
This model is to be extended to include calorimetric 
properties. The modification involves the use of the 
modified UNIFAC correlation with suitably regressed 
parameters, combined with an appropriate equation of 
state to represent compressibility of the liquid phase. 
To accomplish this satisfactorily, the proposed work 
includes three tasks: (1) Refinement of the character- 
ization procedure to include distribution of sulfur, 
oxygen and nitrogen heteroatoms in coal liquids; (2) 
Measurement of high temperature (up to 400 C) and 
high pressure (up to 1000 psi) VLE data for binary sys- 
tems of selected model compounds; and (3) Develop- 
ment of the thermodynamic model. The final product 
will include a computer program which with measura- 
ble properties of coal liquids as input, will give results 
for phase coexistence properties and excess enthal- 
pies in the liquid phase. Literature search for excess 
enthalpy data in binary and multi-component systems 
of compounds similar to the ones that constitute coal 
derived fluids is under way. These compounds include 
alkyl substituted mono and polyaromatics, hydroaro- 
matics, pyridines, phenols, furans, thiophenes, pyr- 
olles, carbazoles, etc. The high temperature high pres- 
sure apparatus designed and built as a part of the pre- 
vious DOE project is being prepared for measurement 
of binary vapor-liquid equilibrium data. Two problems 
were encountered during the calibrations and start-up 
of the apparatus. The measurement of VLE data is 
therefore delayed. Current work involves development 
of the procedure for size exclusions chromatography 
of four coal liquid samples. 1 fig. 
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DE91010690/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Energy and Technology Review, January 1991. 

K. C. Johnson, L. de Vore, K. Gleason, and N. M. 
Sanford. 1991, 42p UCRL-52000-91-1 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


There are 3 sections: (1) predicting oil and gas genera- 
tion; Transferring the technology to industry, chemical 
kinetics models are being extended and generalized 
so they can predict oil and gas generation and accu- 
mulation in geological formations of commercial inter- 
est. These models are being thoroughly validated 
against field data. our work is being transferred to in- 
dustry through several active technology-transfer 
agreements. (2) Time-resolved diffraction study of 
solid combustion reactions; We have designed and 
constructed a diffractometer chamber that makes it 
possible to follow high-speed, high-temperature solid 
combustion reactions in real time and to process the 
results with unprecedented quickness. The encourag- 
ing results show that this new experimental approach 
can be used to study the chemical dynamics of high- 
temperature solid-state phenomena and to furnish the 
needed database to test the various models of solid 
combustion. (3) “Frozen Smoke” and other insubstan- 
tials: the development of aerogels at LLNL; We have 
made two classes of aerogels: open-cell, transparent, 
inorganic silica aerogels with very low densities (0.003 
to 0.6 g/cm(sup 3)), as well as organic aerogels, also 
transparent, that offer the advantage of lower average 
atomic numbers than the silica aerogels. These aero- 
gels are remarkable sound, heat and electrical insula- 
tors, and have many potential commercial, scientific, 
and defense uses as well. 
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Coal distribution, January-December 1 
Apr 91, 207p DOE/EIA-0125(90/4Q) 


The Coal Distribution report provides information on 
coal production, distribution, and stocks in the United 
States to a wide audience including Congress, federal 
and state agencies, the coal industry, and the 

public. This issue presents information for January 
through December 1990. Coal distribution data are 
shown by coal-producing state of origin, consumer 
use, method of tr: ion, and state of destination. 
In Appendix A (Tables A1--A28), quarterly data are 
shown. All data in this report for 1989--1990 are final. 
Quarterly data for the first three quarters of 1990 have 
been revised. 
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Report, September 1 
L. E. Kukacka. Jan 91, 150p GRI-90/0259 
Contract GRI-5084-252-1144 
See also PB88-169180. Sponsored by Gas Research 
Inst., Chicago, IL. 


Earlier GRi-sponsored work at Brookhaven National 
Laboratory has resulted in the development and utili- 
zation of insulating polymer concrete composites (IPC) 
as a means of reducing the evaporation rate of liquified 
natural gas in the event of a spill into a containment 
dike, thereby improving the safety at these sites. Al- 
though all of the required properties can be attained 
with the IPC, it was estimated that a low-cost replace- 
ment for the expensive organic binder would be neces- 
sary before use of the material would be cost-effective. 
In the current program, several latex modified cement 
formulations were evaluated and the most promising 
one identified. A mixture of two carboxylated styrene- 
butadiene latexes was selected for use in detailed lab- 
oratory property characterizations and a 

field evaluation. When compared to the properties of 
IPC, the latex-modified insulating materials display 
somewhat higher thermal! conductivities, greater per- 
meability to water, and reduced strength. However, 
these properties still meet most of the lormance cri- 
teria, and the unit cost of the material ($0.29/b) is less 
than one-fifth that of IPC made with epoxy binders. 


146,057 


PB91-194332/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. 

Basic Research on Natural Gas Combustion 
— Annual Report, September 1989-August 
M. Frenklach, and W. C. Gardiner. 15 Sep 90, 29p 
GRI-91/0071 

Contracts GRI-5086-260-1307, GRI-5086-260-1320 
See also PB90-162207. Prepared in cooperation with 
Texas Univ. at Austin. Sponsored by Gas Research 
Inst., Chicago, IL. 


The research proposes to develop a universal chemi- 
cal kinetic model for the combustion and ignition of 
methane (and mixtures of methane with other gases, 
mimicking the composition of natural gas) in terms of 
elementary chemical reactions with rates specified as 
functions of temperature and pressure. During the past 
year a number of shock tube experiments were con- 
ducted in which profiles of OH, OD, CO and CH3 were 
recorded in various test gas mixtures. Computer mod- 
eling methods were used to derive rate constant ex- 
pressions from the experimental data. A third-round 
optimization of the reaction mechanism for methane 
combustion was completed. A workshop on NOx for- 
mation in natural gas flames was —- A collabo- 
ration with Stanford University and SRI International 
on continued development of the methane combustion 
model was initiated. 
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Advanced Biomass Research Program, Annual 
Report for 1987. 

Technical progress rept. 

W. H. Smith. Jan 89, 235p GRI-88/0330 

Contract GRI-5080-260-1303 

Sponsored by Gas Research Inst., Chicago, IL. 
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These results are from an interdisciplinary program re- 
searching plant growth and bioconversion processes 
for enhancing methane from biomass. Modern molec- 
ular and cellular biology approaches are being used to 
characterize the genes and to develop methods for ac- 
complishing transformations to improve biomass qual- 
ity by —e plant chemicals. Quality is being em- 
phasized since quantities of 25 me te can be sus- 
tained for five years and conditions for higher yields of 
some grasses were identified. To reduce production 
costs breeding has succeeded in the development of 
hexaploids that produce seeds, and vegetative propa- 
gation from tissue cultures for asexual species. Gel 
seeding of tissue culture derived plantlets (artificial 
seeds) inoculated with mycrohizal to improve surviv- 
ability has shown promise in further reducing produc- 
tion costs. Biological methane potential assays have 
revealed the effects of harvesting frequency, storage 
and the proportion of plant parts on methane yields. 
Methane yield and conversion kinetics are related to 
lower contents of lignin and cell wall matter. Non-hy- 
pp depolymerization of polypectate and hydroly- 
tic degradation of cellulose occur more rapidly at near 
neutral pH’s. A gene encoding for the xylan-degrading 
enzymes was isolated. These enzymes are repressed 
by glucose. Kinetic modeling of these reactions is pro- 
gressing. Methods of describing the microbial commu- 
nity structure in digesters are being developed and 
used to monitor digester health and performance. Po- 
lyclonal antibodies for 9 methanogenic bacteria were 
developed, propionate and butyrate inhibited dissimila- 
tion of large organic polymers, the cellular location of 
key enzyme were revealed and cellulolytic bacteria 
were found to attack cells from inside the lumen. Con- 
trols of formate production and conversion to gas were 
identified and the genes for the hydrogenase enzymes 
in the conversions were cloned. System analysis 
allows the authors to assess the impact of research 
progress on cost factors. Sixty scientific papers report- 
ing program results were published in 1987. 
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Advanced Biomass Research Program. Annual 
Report for 1986. 

Technical progress rept. 

W. H. Smith. Jan 87, 255p GRI-87/0306 

Contract GRI-5086-260-1303 

See also PB91-194365. Sponsored by Gas Research 
Inst., Chicago, IL. 


The report summarizes a wide array of projects co- 
planned, co-managed and co-funded by the Gas Re- 
search Institute and the Institute of Food and Agricul- 
tural Sciences (IFAS) University of Florida. While most 
projects were conducted by IFAS, certain researchers 
were selected to perform needed support projects for 
the overall program. These accomplishments build 
upon the foundation established in the first five years. 
The new plan focuses on longer term, fundamental re- 
search designed to exploit biotechnology and ad- 
vanced engineering concepts. Feedstocks develop- 
ment uses molecular and cell biology approaches to 
genetic engineering with biomass species that have 
proven to be high yielders (>30 dry MG/ha; 15 dry 
tons/acre). Plant compositions favorable to conver- 
sion and technologies to reduce planting cost are the 
focus. Conversion research is structured to address 
multiphase anaerobic digestion systems. The hydroly- 
tic phase--processes that convert complex biomass to 
simple organics--was emphasized. Other organisms 
and processes researched involve intermediate meta- 
bolites and those associated with the methanogenic 
phases. The knowledge provides the basis for geneti- 
cally engineering the organisms and enzymes impor- 
tant to process enhancement. Probes were explored 
for describing the microbial communities and their via- 
bility in anaerobic digesters. Digester design develop- 
ment emphasizes management of the multiphases for 
methane from biomass process optimization. 
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PB91-195339 Not available NTIS 
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Recent Progress in Coal Bioprocessing Research 
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Further Research. 

Final rept. 

G. J. Olson. 1988, 7p 
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The paper summarizes the scope of recent coal bio- 
processing research in the United States including de- 
sulfurization, solubilization, and other aspects of coal 
cleaning. Measurement and standards needs are dis- 
cussed, areas of controversy or neglect which require 
additional research are also described. 
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Contract GRI-5088-212-1718 

Prepared in cooperation with ResTech Houston, Inc., 
TX. Sponsored by Gas Research Inst., Chicago, IL. 


Activities during the year comprised screening and se- 
lection of gas fields for detailed studies; integrated ge- 
ological, petrophysical, geophysical, and engineering 
analyses of the fields selected; and data acquisition in 
cooperative wells. A comprehensive workplan was 
prepared, and a methodology for geological and engi- 
neering screening of sandstone reservoirs was devel- 
oped and applied to leading candidate fields. Contacts 
made with field operators resulted in active participa- 
tion of Mobil Exploration and Producing U.S., Inc., and 
Shell Western Exploration and Production Inc. Lake 
Creek, Seeligson, McAllen Ranch, and Stratton-Agua 
Dulce fields were selected for study. These fields are 
representative of a spectrum of depositional systems 
and reservoir heterogeneities in highly productive gas 
reservoirs in the Texas coastal plain. Producing inter- 
vals are fluvial Frio reservoirs in Seeligson and Strat- 
ton-Agua Dulce fields, deltaic Vicksburg reservoirs in 
McAllen Ranch field, and deltaic Wilcox reservoirs in 
Lake Creek field. New data, comprising cores, open- 
and cased-hole logs, vertical seismic profiles, and se- 
quential formation-pressure tests, were acquired in 
two wells in Seeligson field and in one well in McAllen 
Ranch field. Results to date suggest that reservoir het- 
erogeneity can be defined using integrated geologic, 
geophysical, and engineering data. 
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System: IBM-370/3084; MVS/XA operating system. 
Supersedes PB90-591220. 

Available on subscription, U.S., Canada, and Mexico 
price $8,040; price for others $16,080. Issued monthly. 
Available in 9-track, EBCDIC character set, 1600 bpi; 
the 6250 bpi price is $6,720. Also available individually; 
order number PB91-591221, price TO6 for 1600 bpi, 
T05 for 6250 bpi. 


The FERC 121 Interim Price Tracking System tape 
contains information from the FERC Form 121 for 
those wells for which jurisdictional agencies have 
made determinations of maximum lawful prices under 
Sections 102 (new natural gas), 103 (new onshore pro- 
duction wells), 107 (high cost natural gas), and 108 
(stripper wells) of the Natural Gas Policy Act of 1978. 
For each well, the tape contains such information as 
the well name, API number, field, location and pur- 
chaser. It also contains the FERC receipt date and 
control number for each determination. Users should 
note that the tape contains seller codes in lieu of seller 
names. 


146,063 

TIB/A91-00798/GAR PC E09 
Bundesanstalt fuer Materialforschung und -pruefung, 
Berlin (Germany, F.R.). 

Ermittlung sicherheitstechnischer Kriterien zur 
Fluessiggastechnologie und Herleitung geeigneter 
Sicherheitsstandards. Fachband 1. Zusammenfas- 
sender Abschliussbericht. (An investigation of the 
safety criteria for the LPG technology and the de- 
velopment of appropriate safety standards. Vol. 1. 
Summary. Final report). 

B. Droste, K.P. Gebauer, M. Mallon, W. Schoen, and 
W. Schroedter. Dec 88, 83p Rept no. BAM-- 
01501(v.1) 

Contract BMFT 01RG8402 

In German. Published in 6 volumes. Summary report in 
vol.1, detailed elaborations in vol.2-6. 


TIB: FR 4348(1)+a. 


Storage, transport and handling of LPG had been in- 
vestigated with respect to weak points of safety meas- 
ures. Important criteria and practical techniques for a 
higher safety level had been developed. BAM and the 
Technical Inspectorate (TUeV) Hannover analyzed the 
status of safety by evaluation of accident reports, regu- 
lations, plant inspections and literature (vol. 4.1-4.5). 
They carried out fire engulfment tests with LPG-tanks 
and investigated the efficiency of fire protection meas- 
ures like thermal insulation, water spraying and safety 
valves (vol. 5.1-5.7). Recommendations on handling 
safety, equipment, corrosion riscs and external me- 
chanical forces on tanks are given (vol. 6). The Bat- 
telle-Institute compared the underground and the 
above-ground storage of LPG by means of a probabi- 
listic risk assessment. The efficiency and costs of 
safety devices are compared for the different tank 
types (private, filling station, industry). The Technical 
Inspectorate (TUeV) Norddeutschland carried out pro- 
pane large-spill tests on land. For spill rates of 2.5 kg/ 
s, 6 kg/s and 30 kg/s, using jet-release as well as cy- 
clone-release, the lower flammibility distance (LFD) 
was estimated by means of gas concentration meas- 
urements. (orig.). (Copyright (c) 1991 by FIZ. Citation 
no. 91:000798.) 


146,064 


TIB/B91-00785/GAR PC E17 
DECHEMA, Frankfurt am Main (Germany, F.R.). 
European coal data bank project li. Final report. 

R. Eckerman, and L. Hildebrandt. 20 Apr 89, 221p 
Contract BMFT 1063520 


This project provides further updating and setup of a 
data base for the characteristics of coals, coal oils and 
coal chemicals which had been started in the first joint 
project. Coal oils are the liquid fractions resulting in the 
case of the coal liquefaction and reprocessed by distil- 
lation, coal chemicals are the pure materials won from 
coal oils or from coal tar. Literature data of coal chemi- 
cals, coal oils and coals were to be gathered and 
stored and correlations and forecast methods for coal 
oils and coal data were to be tested. In this way, the 
data base is supplemented by further data and correla- 
tions and database software is expanded for additional 
storing of the composition of coal oils. The COAL- 
DATA database is made accessible via online services 
of the FIZ Chemie and through sales. (HS). (Copyright 
(c) 1991 by FIZ. Citation no. 91:000785.) 


146,065 


TIB/B91-00811/GAR PC E17 
Saarbergwerke A.G., Saarbruecken (Germany, F.R.). 
Produktbereich Kraftwerke. 

Kombinierte Minderung der NOx-Bildung und Re- 
duzierung von gebildetem NOx bei der Verbren- 
nung von Steinkohle. Phase 2. Abschiussbericht. 
(Combined minimizing of NOx-production and re- 
duction of formed NOx during combustion of coal 
dust. Phase 2. Final report). 

H. Spliethoff, H. Spliethoff, and A. Haferkamp. 1991, 
258p 

Contract BMFT 0326535B 

In German. With 67 refs., 45 tabs., 149 figs. 

TIB: FR 4551 +a. 


A system of primary and secondary measures called 
‘combined minimizing of NO sub x -production and re- 
duction of formed NO sub x during combustion of coal 
dust’ (Brennstofftrennstufung; BTS) has the purpose 
of minimizing NO sub x production with char and re- 
ducing once formed NO sub x by coal original prod- 
ucts. Coal is divided in a reduction gas with volatile ni- 
trogen and the remaining coal (char). Char and pyroly- 
sis gas are burned in a fuel staged combustion with 
char as primary fuel and pyrolysis gas as reburning 
fuel. The present phase of the project includes theo- 
retical and experimental studies of BTS: Experiments 
with synthetic coal gas for BTS, characterization and 
balance of pyrolysis products of coal volatilization ex- 
periments, concept considerations, planning and de- 
signing of a bench scale test facility. In a following 
phase test series will be carried out with the bench 
scale test facility to find out designing parameters for 
industrial plants. (orig.). (Copyright (c) 1991 by FIZ. Ci- 
tation no. 91:000811.) 





Geothermal Energy 


146,066 

DE91009889/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Progress in The Lost Circulation Technology De- 
velopment Program. 

Progress rept. 

D. A. Glowka, D. M. Schafer, G. E. Loeppke, and E. 
K. Wright. 1991, 28p SAND-91-0487C, CONF- 
9103105-1 

Contract AC04-76DP00789 

Geothermal program review: the geothermal partner- 
ship--industry, utilities and —, meeting the 
challenges of the 90’s (9th), San Francisco, CA (USA), 
19-21 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 


Lost circulation is the loss of drilling fluid from the well- 
bore to fractures or pores in the rock formation. In geo- 
thermal drilling, lost circulation is often a serious prob- 
lem that contributes greatly to the cost of the average 
geothermal well. The Lost Circulation Technology De- 
velopment Program is sponsored at Sandia National 
Laboratories by the US Department of Energy. The 
goal of the program is to reduce lost circulation costs 
by 30--50(percent) through the development of mitiga- 
tion and characterization technology. This paper de- 
scribes the technical progress made in this program 
— = period April, 1990--March, 1991. 4 refs., 15 
igs., 1 tab. 


146,067 

DE91010065/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Advanced binary geothermal power plants: Limits 
of performance. 

A es Bliem, and G. L. Mines. Jan 91, 53p EGG-EP- 
Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


The Heat Cycle Research Program is investigating po- 
tential improvements to power cycles utilizing moder- 
ate temperature geothermal resources to produce 
electrical power. Investigations have specifically ex- 
amined Rankine cycle binary power systems. Binary 
Rankine cycles are more efficient than the flash steam 
cycles at moderate resource temperature, achieving a 
higher net brine effectiveness. At resource conditions 
similar to those at the Heber binary plant, it has been 
shown that mixtures of saturated hydrocarbons (al- 
kanes) or a hydrocarbons operating in a su- 
percritical Rankine cycle gave improved performance 
over Rankine cycles with the pure working fluids exe- 
cuting single or dual boiling cycles or supercritical 
cycles. Recently, other types of cycles have been pro- 
posed for binary geothermal service. This report ex- 
plores the feasible limits on efficiency of a plant given 
practical limits on equipment performance and dis- 
cusses the methods used in these advanced concept 
plants to achieve the maximum possible efficiency. 
(Here feasible is intended to mean reasonably achiev- 
able and not cost-effective.) No direct economic analy- 
sis has been made because of the sensitivity of eco- 
nomic results to site specific input. The limit of per- 
formance of three advanced plants were considered in 
this report. The performance predictions were taken 
from the developers of each concept. The advanced 
plants considered appear to be approaching the feasi- 
ble limit of performance. Ultimately, the plant designer 
must weigh the advantages and disadvantages of the 
the different cycles to find the best plant for a given 
service. In addition, this report presents a standard of 
comparison of the work which has been done in the 
Heat Cycle Research Program and in the industrial 
sector by Exergy, Inc. and Polythermal Technologies. 
18 refs., 16 figs., 1 tab. 
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146,068 
DE91010478/GAR 
Sandia National Labs., Albuquerque, NM. 

Borehole radar for geothermal applications. 

M. W. Scott, and T. W. H. Caffey. 1991, 20p SAND- 
91-0642C, CONF-9103105-2 

Contract AC04-76DP00789 

Geothermal program review: the geothermal partner- 


ship--industry, utilities and government meeting the 
challenges of the 90’s (9th), San Francisco, CA (USA), 
19-21 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 


An initial evaluation of a continuous wave borehole 
radar system with steerable antennas has been com- 
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pleted. Candidate antennas have been identified 
which meet the size requirements for borehole appli- 
cations. The patterns of these antennas are not de- 
pendent on the properties of the surrounding media 
when the antenna dimensions are less than one-tenth 
wavelength. The beam patterns can be steered ade- 
quately to allow the volume of earth within several 
meters of a borehole to be investigated. 7 refs., 5 figs. 


Heating & Cooling Systems 


146,069 


AD-A234 413/3/GAR PC A01/MF A01 
Alabama Cryogenic Engineering, Huntsville. 
Cryocooler for High Acceleration 

Quarterly rept. no. 10, 15 Dec 90-14 Mar 91. 

18 Mar 91, 3p 

Contract N00014-88-C-0571 


A schedule for completing the test program has been 
developed. Much of the effort will be devoted to under- 
standing the details that affect the bonding process. 
There are two main bonding methods we will study. 
The first uses a glass frit - a mixture of fine glass parti- 
cles and binder. The frit is applied to the spacers, the 
binder burned off, the plates and spacers assembled 
together and then the assembly is fired to melt the 
glass and fuse the assembly together. The second ap- 
proach is very similar to the first, except that a braze 
alloy is used instead of glass frit. Each process has 
different pros and cons. The glass frit does not have 
the bond strength that the braze alloy does. It does 
however stay in place during the fusing process. 
Molten braze can flow over the entire plate surface 
and this can lead to plugging of the flow passages. Ad- 
ditional et steps are necessary to prevent this 
from happening. Based on results of these studies, a 
bonding method will be selected and test heat ex- 
changers fabricated. 


146,070 

DE91010442/GAR 

Oak Ridge National Lab., TN. 
Development of a Go prs mame gas-fired, ab- 
sorption heat pump for residental and small-com- 
mercial applications. Phase 1, Final report: Analy- 
sis of advanced cycles and selection of the pre- 
ferred cycle. 

Progress rept. 

B. A. Phillips. Sep 90, 78p ORNL/Sub-86-24610/1 
Contract ACO05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


PC A05/MF A01 


The purpose of the total project is to develop a gas- 
fired absorption heat pump for residential and small- 
commercial applications that will produce at least 1.6 
Btu of heating and 0.7 Btu of cooling per Btu of heat 
content in the gas being burned. The primary technolo- 
gy advances that can be used to attain the new goals 
are higher efficiency cycles, increased flue efficiency, 
and better fluids. Flue efficiency technology is well de- 
veloped, and fan-assisted combustion systems with 
condensing heat exchangers can limit flue and insula- 
tion losses to the 10% range. If this 10% loss assump- 
tion is made, the — target cycle COPs are 1.78 
in heating mode and 0.78 in cooling mode at the ARI 
rating conditions. The objective of Phase 1 was to ana- 
lyze working fluids and absorption-cycle concepts that 
are capable of performing at the target COPs and are 
potentially competitive with existing space-condition- 
po A ncone po in cost, operating life, and reliability. Six 
advanced cycles were evaluated with ammonia/water 
as the fluid pair. Then additional analysis was per- 
formed with other fluid pairs to determine whether 
cycle ranking would change depending on which fluid 
was used. It was concluded that the preferred cycle/ 
fluid was the generator-absorber heat exchange (GAX) 
cycle using ammonia/water as the fluid pair. A cost 
estimate made by an independent manufacturing engi- 
a firm for a residential heat pump based on the 
cycle/fluid combination determined that the GAX heat 
pump could be cost competitive with existing products. 
20 refs., 28 figs., 2 tabs. 


146,071 


PB91-195842/GAR PC A10/MF A02 
on National Research Center, Upper Marlboro, 
MD. 


146,073 


Gas Laboratory House Zoned Heating Test Re- 
sults. Topical Report, yy 1988. 

P. Oppenheim. Apr 91, 206p GRI-91/0002 

Contract GRI-5086-245-1238 

See also PB90-247289. Sponsored by Gas Research 
Inst., Chicago, IL. 


A high efficiency prototype modulating gas fired fur- 
nace utilizing a variable speed blower was used to 
compare a zoned heating system to a central heating 
system using three different thermostat control strate- 
gies to determine if any significant difference existed 
regarding energy savings and house comfort levels. 
The tests were performed in a one and one-half story 
detached unoccupied research house located in 
Prince George’s County, Maryland. The house has a 
total living area of 2,225 square feet and a full base- 
ment of 1,550 square feet. A combination of minute- 
by-minute and hourly average data consisting of 
weather, comfort, and energy parameters was collect- 
ed using an automated Data Acquisition System. The 
tests were performed from January to May 1988. The 
zoning system was found to improve comfort condi- 
tions and reduce stratification ee periods 
as compared to the central system. The zoned system 
was able to achieve a 12 percent fuel savings using 
one thermostat setback schedule as compared to the 
baseline case; however, since the baseline case using 
thermostat setback was found to have unacceptable 
recovery times, it is possible that the 12 percent fuel 
savings may be less than what would be achieved 
under actual living conditions. 


146,072 
PB91-195859/GAR PC A07/MF AO1 
a National Research Center, Upper Marlboro, 


Gas Laboratory House Zoned Cooling Test Re- 
sults. Topical R June-August 1988. 

P. Oppenheim. Apr 91, 149p GRI-91/0003 

Contract GRI-5086-245-1238 

Sponsored by Gas Research Inst., Chicago, IL. 


A forced air distribution system was used to compare a 
zoned cooling system to a central cooling system to 
determine if any significant differences existed regard- 
ing energy savings and house comfort levels. The re- 
sults of these tests were compared against a baseline 
case consisting of a central thermostat with no ther- 
mostat control strategies. The tests were performed in 
a one and one-half story detached unoccupied re- 
search house located in Prince George’s County, 
Maryland. The house has a total living area of 2,225 
square feet and a full basement of 1,550 square feet. A 
combination of minute-by-minute and hourly average 
data consisting of weather, comfort, and energy pa- 
rameters was collected using an automated Data Ac- 
quisition System. The tests were performed from June 
to August 1988. It was found that the zoned system 
with no setback used 35 percent more energy as com- 
pared to the baseline case. The same system using 
both thermostat and blower control strategies had an 
energy savings of 22 percent. Zoning was shown to 
lower the cooling balance of the house. There was no 
significant statistical variation in stratification among 
any of the test configurations. 
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146,073 

DE91002008/GAR PC A09/MF A01 
Energy Research Corp., Danbury, CT. 

Development of internal reforming carbonate fuel 
cell stack technology. Final report. 

Hoy rept. 

M. Farooque. Oct 90, 190p DOE/MC/23274-2941 
Contract AC21-87MC23274 

Sponsored by Department of Energy, Washington, DC. 


Activities under this contract focused on the develop- 
ment of a coal-fueled carbonate fuel cell system 
design and the stack technology consistent with the 
system design. The overall contract effort was divided 
into three phases. The first phase, completed in Janu- 
ary 1988, provided carbonate fuel cell component 
scale-up from the 1ft(sup 2) size to the commercial 
4ft(sup 2) size. The second phase of the program pro- 
vided the coal-fueled carbonate fuel cell system 
(CGCFC) conceptual design and carried out initial re- 
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search and development needs of the CGCFC system. 
The final phase of the program emphasized stack 
height scale-up and improvement of stack life. The re- 
sults of the second and third phases are included in 
this . Program activities under Phase 2 and 3 
were igned to address several key development 
areas to prepare the carbonate fuel cell system, par- 
ticularly the coal-fueled CFC power plant, for commer- 
cialization in late 1990’s. The issues addressed in- 
clude: Coal-Gas Related Considerations; Cell and 
Stack Technology Improvement; Carbonate Fuel Cell 
Stack Design Development; Stack Tests for Design 
Verification; Full-Size Stack Design; Test Facility De- 
velopment; Carbonate Fuel Cell Stack Cost Assess- 
ment; and Coal-Fueled Carbonate Fuel Cell System 
Design. All the major program objectives in each of the 
topical areas were successfully achieved. This report 
is organized along the above-mentioned topical areas. 
Each topical area has been processed separately for 
inclusion on the data base. 


146,074 

DE91010322/GAR PC A03/MF A01 
General Electric Co., Largo, FL. Neutron Devices Dept. 
Cascade control of vacuum hot presses. 

E. Grahor. 2 Apr 91, 21p GEPP-TIS-1185 

Contract AC04-76DP00656 

Sponsored by Department of Energy, Washington, DC. 


In the past, all vacuum hot presses used at the Pinellas 
Plant for production of thermal-to-electric energy con- 
verters have been controlled re the MicRicon pro- 
grammable controller. The MicRicon controller pro- 
vides fully automatic control and has improved system 
reliability. The concept of automatic control is based 
on control loop theory. One major drawback in this 
control system is that the heat output is driven through 
the controller by the furnace temperature, while the 
i part temperature is simply monitored and used 
to trigger alarms. The ideal mode of control is to be 
able to drive the furnace output directly with the piece- 
part temperature. This can be accomplished using 
cascade control. Tighter control can be achieved by 
tying in the piece-part temperature and using it as the 
rimary driver of the heat output. Several clear benefits 
ve been seen since the implementation of cascade 
control, and the programs are practically maintenance 
free. 5 figs. 


146,075 
DE91010443/GAR PC AO5/MF AO1 
Oak Ridge National Lab., TN. 

Baltimore Aircoil Company (BAC) ice storage test 


T. K. Stovall. Mar 91, 86p ORNL/TM-11342 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 


The Ice Storage Test Facility (ISTF) is designed to test 
commercial ice storage systems. Baltimore Aircoil 
Company (BAC) provided a storage tank equipped 
with coils designed for use with a liquid overfeed refrig- 
eration system. Separate coils were also supplied for 
use with a secondary fluid system. The BAC ice stor- 
age system was tested over a wide range of operating 
conditions. System performance was satisfactory 
under both charging and discharging conditions. 
During the liquid-overfeed ice build cycle, the evapora- 
tor temperature closely matched the manufacturer’s 
literature. The measured average brine temperatures 
were slightly higher than those given in the BAC litera- 
ture (i.e., the BAC report is conservative). During dis- 
charge cycles, the storage tank outlet temperature re- 
mains nearly constant below 35(degree)F, rising only 
after most of the ice has been melted. The discharge 
performance was relatively unaffected by discharge 
rates or tank inlet temperatures. Based on these tests, 
a storage tank sized solely according to the latent ice 
storage capacity is capable of pone | a relatively 
constant temperature to the load throughout most of 
the discharge cycle. This report describes BAC system 
performance fully under both charging and discharging 
conditions. Companion reports describe ISTF test pro- 
cedures and ice-making efficiency test results that are 
common to many of the units tested. 10 refs., 30 figs., 
7 tabs. 


146,076 

DE91769452/GAR 
ENEA, Rome (italy). 
Testing of wind-electric pumps at ENEA test facili- 


™: Falchetta, and D. Prischich. 1989, 21p ETDE-IT- 
91-21, CONF-8906399-1 

International conference on energy options and the 
rural sector in developing countries (LDC), Bologna 


PC A03/MF A01 
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(Italy), 28 Jun 1989, From International conference on 
energy options and the rural sector in developing 
countries (LDC); Bologna, Italy (28-29 June 1989). 

U.S. Sales Only. 


High pumping power, long pump life and the possibility 
to position the wind generator far away from the well 
are some of the favourable features foreseen for wind- 
electric water pumps. In order to get field experience 
on this application of wind generators, ENEA (italian 
Commission for Nuclear and Alternative Energy 
Sources) set up a test facility, comprising a 100 m 
deep closed loop well. A plant composed of a Riva 
Caizoni (Italy) single blade, 3.5 kW rated wind genera- 
tor, feeding a 1.5 kW submersible pump, is actually 
under test. 


146,077 
N91-21625/9/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. 

Historical Development of the Windmill. 

Final Report. 

D. G. Shepherd. Dec 90, 49p E-5664 

Contracts NAS3-25266, DE-Al01-76ET-20320 

Joint Project of DOE/NASA, Lewis Research Center. 


Throughout history, windmill technology represented 
the highest levels of development in those technical 
fields now referred to as mechanical engineering, civil 
engineering, and aerodynamics. Key stages are de- 
scribed in the technical development of windmills as 
prime movers; from antiquity to construction of the well 
known Smith-Putnam wind turbine generator of the 
1940's, which laid the foundation for modern wind tur- 
bines. Subjects covered are windmills in ancient times; 
the vertical axis Persian windmill; the horizontal axis 
European windmill (including both post mills and tower 
mills); technology improvements in sails, controls, and 
analysis; the American farm windmill; the transition 
from windmills to wind turbines for generating electrici- 
ty at the end of the 19th century; and wind turbine de- 
velopment in the first half of the 20th century. 


146,078 

PAT-APPL-7-607 350/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 
Magnetostrictive Linear Motor. 

Patent application. 

J. P. Teter, and A. E. Clark. Filed 11 Oct 90, 19p AD- 
D014 816/3 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The magnetostrictive rod of a linear motor is made of 
twinned single crystal Terfenol-D having its crystalline 
axis aligned with the rod axis to produce non-uniform 
transverse magnetostriction during axial magnetostric- 
tive elongation of the rod in response to a triggering 
magnetic field. Slide bearing forces applied through 
spring biased support plates are limited to flat surfaces 
formed on the rod perpendicular to a transverse axis 
along which the rod is magnetostrictively contracted. 


146,079 

PB91-195875/GAR PC A04/MF A01 
Electronic Power Conditioning, Inc., Corvallis, OR. 
Development of a Variabie- Generator 
Driven by an Internal Combustion Engine. Final 
Report, June 1989-December 1990. 

R. C. McArthur. Apr 91, 56p GRI-91/0097 

Contract GRI-5088-293-1729 

Sponsored by Gas Research Inst., Chicago, IL. 


The report describes the development of a variable- 
speed generator driven by a reciprocating engine. The 
operating speed range for the system is 1200 rpm to 
3000 rpm. In that range the generator produces at its 
output 11 kW to 32 kW at high electrical efficiency. 
Less than 11 kW may be obtained by closing the tnrot- 
tle enough to produce the desired power level at 1200 
rpm, but the more the throttle is closed the lower the 
electrical efficiency becomes. The engine-generator 
set uses a doubly-fed machine as the generator, a 
series-resonant converter to condition the power on 
the rotor windings, and a supervisory controller to exe- 
cute the operating strategy and protection and diag- 
nostics. It is a grid-connected system and can gener- 
ate or consume reactive power on the stator windings 
of the generator. At synchronous speed the system is 
able to generate the same power as a fixed-speed 
system of the same rating. However, to reduce the 
output power it reduces the shaft speed instead of 
closing the throttle. The action maintains high electri- 
cal efficiency. The system is also able to operate 


above synchronous speed, which means it can 
produce more power than a fixed-speed system of the 
same rating. 


Policies, Regulations & Studies 


146,080 


DE91010142/GAR 

Oak Ridge National Lab., TN. 
Measuring the effects of conservation program 
special services: Client education, fuel assistance, 
and other indirect outcomes. 

D. L. White. 1991, 299 CONF-9103153-1 

Contract AC05-840R21400 

Affordable comfort conference (5th), Philadelphia, PA 
(USA), 12 Mar 1991. Sponsored by Department of 
Energy, Washington, DC. 


PC A03/MF A01 


Conservation program special services are program 
components that have been designed into the pack- 
age of program services. As a result, a quantifiable 
measure of the effectiveness of these services on pro- 
gram goals and objectives is difficult to obtain. Meth- 
ods that have been designed to control for confound- 
ing effects of intercorrelated program services are usu- 
ally inadequate. For instance, effective education is 
multi-faceted; the most desirable characteristics of 
education cannot be separated from one another and 
individually assessed. Many special services like client 
education and non-energy impacts (e.g., fuel assist- 
ance, quality control of weatherization work, weather- 
ization activity that improves comfort, etc.) are receiv- 
ing increasing attention from policy-makers. Not only is 
energy savings an important measure of program suc- 
cess, but indirect outcomes like the benefits of client 
education, reductions in average and absolute cus- 
tomer delinquent accounts, improvements in comfort, 
and the affordability, quality, and longevity of housing 
are also important measures of a program’s success in 
delivering services to the community. In this paper the 
author will examine the potential effects of client edu- 
cation, fuel assistance, and other indirect outcomes of 
residential energy conservation programs. 39 refs., 2 
figs., 3 tabs. 


146,081 


DE91010198/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Implications of environmental externalities as- 
sessments for solar thermal powerplants. 

A. D. Lee, and M. C. Baechler. Mar 91, 20p PNL-SA- 
18874, CONF-910318-15 

Contract ACO6-76RL01830 

ASME-JSME international solar energy conference 
(13th), Reno, NV (USA), 17-22 Mar 1991. Sponsored 
by Department of Energy, Washington, DC. 


Externalities are those impacts of one activity on other 
activities that are not priced in the marketplace. An ex- 
ternality is said to exist when two conditions hold: (1) 
the utility or operations of one economic agent, A, in- 
clude nonmonetary variables whose values are 
chosen by another economic agent, B, without regard 
to the effects on A and (2) B does not pay A compen- 
sation equal to the incremental costs inflicted on A. 
Electricity generation involves a wide range of poten- 
tial and actual environmental impacts. Legislative, per- 
mitting, and regulatory requirements directly or indi- 
rectly control certain environmental impacts, implicitly 
causing them to become internalized in the cost of 
poten. 8 sate Electricity generation, however, 
often produces residual environmental impacts that 
meet the definition of an externality. Mechanisms have 
been developed by several states to include the costs 
associated with externalities in the cost-effectiveness 
analyses of new powerplants. This paper examines 
these costs for solar thermal plants and applies two 
states’ scoring methodologies to estimate how includ- 
ing externalities would affect the levelized costs of 
power from a solar plant in the Pacific Northwest. It 
concludes that including externalities in the economics 
can reduce the difference between the levelized cost 
of a coal and solar plant by between 0.74 and 2.42 
cents/kWh. 15 refs., 5 tabs. 
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DE91010441/GAR 
Oak Ridge National Lab., TN. 


PC A04/MF A01 





DIAMOND: A model of incremental decision 
— for resource acquisition by electric utili- 


M. Getti rt E. and E. Yourstone. Feb 91, 68p 
ORNL/ 

Contract ACOS-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Uncertainty is a major issue ~ electric utilities in 
planning and decision making. Substantial uncertain- 
ties exist concerning future load goth the lifetimes 
and performances of existing power plants; the con- 
struction times, costs, and performances of new re- 
sources being brought online; and the regulatory and 
economic environment in which utilities operate. This 
report describes a utility planning model that focuses 
on frequent and incremental decisions. The key fea- 
tures of this model are its explicit treatment of uncer- 
tainty, frequent user interaction with the model, and 
the ability to change prior decisions. The primary 
strength of this model is its representation of the plan- 
ning and decision-making environment that utility plan- 
ners and executives face. Users interact with the 
model after every year or two of simulation, which pro- 
vides an opportunity to modify past decisions as well 
as to make new decisions. For example, construction 
of a power plant can be started one year, and if circum- 
stances change, the plant can be accelerated, moth- 
balled, canceled, or continued as me ses planned. 
Similarly, the marketing and financial incentives for 
demand-side management programs can be changed 
from year to year, reflecting the short lead time and 
small unit size of these resources. This frequent user 
interaction with the model, an operational game, 
should build greater understanding and_ insights 
among utility planners about the risks associated with 
different types of resources. The model is called DIA- 
MOND, Decision Impact Assessment Model. In con- 
sists of four submodels: FUTURES, FORECAST, SIM- 
ULATION, and DECISION. It runs on any IBM-compati- 
ble PC and requires no special software or hardware. 
19 refs., 13 figs., 15 tabs. 


146,083 
DE91619478/GAR 
Switzerland. 
Ordonnance atomique - Modification du 28 oc- 
tobre be — ordinance - amendment of 28 
October 1987). 

Oct 87, O4p INIS-XN-291 

In French. 

U.S. Sales Only. 


This Ordinance amends certain provisions of the 1984 
Ordinance on licences for the construction and oper- 
ation of nuclear installations, import, export and transit 
of nuclear fuel, as well as the export of nuclear reac- 
tors, equipment and technical data. The Order also 
amends the provisions on the delivery procedure for 
these licences and makes minor amendments to the 
1983 Order on nuclear third party liability. (Atomindex 
citation 22:019811) 


PC A03/MF A01 


146,084 
DE91619479/GAR PC A03/MF A01 
France. 

Decret no 90-78 du 19 janvier 1990 modifiant le 
decret no 63-1228 du 11 decembre 1963 relatif aux 
installations nucleaires. (Decree No 90-78 of 19 
January 1990 amending Decree No 63-1228 of 11 
December 1963 on nuclear installations). 

Jan 90, 13p INIS-XN-298 

In French. Published in the Journal officiel de la Re- 
publique francaise. 

U.S. Sales Only. 


This Decree amends Decree No. 63-1228 of 11 De- 
cember 1963 laying down a prior licensing procedure 
for large nuclear installations. The amendments aim to 
harmonize the 1963 Decree with the Act of 1987 on 
the prevention of major risks. Henceforth decommis- 
sioning is taken into account, both in the application 
and in the licence itself. (Atomindex citation 
22:019812) 


146,085 
DE91619525/GAR PC A03/MF A01 
Finland. 

No 1245 - Asetus atomivastuulain muuttamisesta 
annetun lain voimaantulosta. (Ordinance No 1245 
bringing into force certain provisions of the Act to 
amend the Nuclear Liability Act). 

Dec 89, 11p INIS-XN-295 

In Finnish. 

U.S. Sales Only. 


This Ordinance brings into force certain provisions of 
the Nuclear Liability Act dealing, among other issues, 
with the institution of the Special Drawing Right (SDR) 
as the unit of account for the purpose of this Act, and 
with the possibility of considering two or more installa- 
tions operated by the same operator on the same site 
as a single nuclear installation. (Atomindex citation 
22:019868) 


* 146,086 


DE91619526/GAR 
France. 

Loi no 90-488 du 16 juin 1990 modifiant la loi no 68- 
943 du 30 octobre 1968 relative a la responsabilite 
civile dans le domaine de |’ ie nucleaire. (Act 
No 90-488 of 16 June 1990 amending Act No 68-943 
of 30 October 1968 on third party liability in the 
field of nuclear energy). 

Jun 90, 12p INIS-XN-297 

In French. Published in the Journal officiel de la Re- 
publique francaise. 

U.S. Sales Only. 


PC A03/MF A01 


This Act amends the 1968 Act on third party liability in 
the field of nuclear energy. The amendments, in par- 
ticular, increase the amount of the nuclear operator’s 
liability, designate a single competent court to deal 
with nuclear incidents and to secure the protection of 
victims in case of an incident occurring during trans- 
port of nuclear substances involving States not Parties 
to the Paris and Brussels Conventions on nuclear third 
Party liability. (Atomindex citation 22:019869) 


146,087 


DE91619527/GAR 
France. 

Loi no 90-397 du 11 mai 1990 autorisant Ia ratifica- 
tion du protocole portant modification de la con- 
vention du 29 juillet 1960 sur la responsabilite 
civile dans le domaine de l’energie nucleaire, 
amendee par le protocole additionnel du 28 janvier 
1964, et du protocole portant modification de la 
convention du 31 janvier 1963 complementaire a la 
convention de Paris du 29 juillet 1960 sur la re- 
sponsabilite civile dans le domaine de I’e! ie nu- 
cleaire, amendee par le protocole additionne!l du 
28 janvier 1964. (Act No 90-397 of 11 May 1990 au- 
thorizing ratification of the Protocoi...). 

May 90, 11p INIS-XN-299 

In French. Published in the Journal officiel de la Re- 
publique francaise. 

U.S. Sales Only. 


PC A03/MF A01 


France has signed the 1982 Protocols to amend the 
Paris Convention and the Brussels Supplementary 
Convention and is authorised by this Act to ratify the 
Protocols. (Atomindex citation 22:019870) 


146,088 


DE91619563/GAR PC A04/MF A01 
Ceskosilovenska Komise pro Atomovou Energii, 
Prague. 

Prehied anotaci vydanych titulu publikaci v Rade 
Bezpecnost jadernych zarizeni v letech 1975-1989. 
(List of abstracts of publications in the series 
Safety of Nuclear Facilities in the years 1975-1989). 
R. Skvaril, and J. Pokorna. 1990, 62p INIS-mf-12764 
In Czech. (no.1) 

U.S. Sales Only. 


82 publications appeared in the series ““Bezpecnost ja- 
dernych zarizeni” (Safety of Nuclear Facilities) in 
1975-1989. The series has been published by the 
Czechoslovak Atomic Energy Commission. The publi- 
cations include Czech translations of selected regula- 
tions and standards valid in foreign countries and of 
recommendations of international organizations, acts 
and regulations pertaining to nuclear safety in Czecho- 
slovakia, and other materials concerned with nuclear 
safety, physical protection of nuclear facilities and nu- 
clear materials, guarantees, nuclear material transpor- 
tation and radioactive waste treatment. (P.A.). (Ato- 
mindex citation 22:019913) 
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DE91769104/GAR PC A03/MF A01 
Oldenburg Univ. (Germany, F.R.). Inst. fuer Volkswirts- 
chaftslehre. 


146,092 
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Se ae Saas een Sues ae 
— and benefits of electricity trading in 


Europe). 
W. Pfaffenberger, and U. Scheele. 90, 44) 
CONF-900675-1 ~ - 
In German. No. V-61-90 International conference of 
the International Association for E: — 
—. e pee aman 19-21 Jun 1 


This article attempts to assess costs and benefits of 
electrical 


empirical investigations. Gelso af oe 
eee ae aa eae oo 
for investments in the electricity industry, an empirical 
analysis must always refer to a medium to long-term 
time period. In general, there are just a many ingle European 
sons for trading in electricity in the Single 
Market as there are for trade in investment goods 
other resources necessary for a puaieuten chaise. 
tricity. The debate on costs and benefits of electricity 
Ne Oe ee, eee 
version of the old debai of nuclear 


study on electricity trading in Canada. 
There follows a description of the theoretical consider 


ations for the assessment of costs and ben- 
efits of electricity trading in regulated branches of in- 
dustry. Finally, there is an ae to assess the poten- 
tial for electricity trading for the larger countries in the 
EC. (orig./UA). 
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DE91769194/GAR PC A08/MF A01 


Institut Wohnen und Umwelt G.m.b.H., 
|e = ie 
jiebewusste 


wie ein Verfah cement 
-- in ren zur laerme- 
peopel nergy-conscious build- 
and a procedure for the calcu- 


). 
Aug 90, 158p ETE mt 1760194 94, ISBN 3-89205-081- 


In German. 
U.S. Sales Only. 


The guide ‘energy-conscious building design’ aims at 
iting rom an economical and environmental point of 
view energy consumption when using buildings. 
This is necessary in order to: ensure an economically 
justifiable use of the means when constructing and 
using a building, improve the protection of the environ- 
ment from avoidable pollutants from energy supply, 
guarantee the protection of the building structure and 
thermal comfort in residential buildings, avoid damage 
due to excessive energy — The guide is an 
aid for the exploitation of the considerable energy con- 
servation potential in the field of new buildings as well 
as of retrofitting of old buildings. (orig.). 


146,091 

NUREG-0936-V 10-N1/GAR PC A07/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration. 


Apr 91, 145p 
Also available from Supt. of Docs. See also NUREG- 
0936-V9-N4. 


The NRC eee Agenda is a compilation of all 
rules on which the NRC has recently completed action 
or has proposed, or is considering action and all = 
tions for rulemaking which have been received 
Commission and are = tes disposition by the 
mission. The Regulatory nda is updated and 
issued each quarter. 
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DE91010250/GAR PC A04/MF A01 
Department of Energy, Washington, DC. Office of Pe- 
troleum Reserves. 


September 1, 1991 105 
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Strategic Petroleum Reserve. Annual/quarterly 
and test sale report. 

cote rept. 

15 Feb 91, 72p DOE/FE-0220P 


According to amendments to the Energy Policy and 
Conservation Act the target size of the Strategic Petro- 
leum Reserve is increased to 1 billion barrels, storage 
of oil not owned by the Federal Government is author- 
ized, and the Reserve may be drawn down to alleviate 
an interruption in domestic supply. Congress appropri- 
ated $200.6 million for Strategic Petroleum Reserve 
storage facilities development, operation, and man- 
agement during FY 1991. During calendar year 1990, 
9.8 million barrels of crude oil were acquired for the 
Strategic Petroleum Reserve. However, this quantity 
was offset by the sale of 3.9 million barrels during a 
test sale of the Reserve's oil in the fourth quarter. As of 
December 31, 1990, the Strategic Petroleum Reserve 
crude oil inventory was 585.7 million barrels, a net in- 
crease of 5.8 million barrels over the 1989 year-end 
inventory of 579.9 million barrels. The Department has 
completed all major surface construction at the six 
SPR facilities, and cavern development is in progress 
to achieve 750 million barrels of storage by the end of 
1991. During 1990, the Department of Energy con- 
ducted a test sale of Strategic Petroleum Reserve 
crude oil (TEST SALE-90) to demonstrate the Re- 
serve’s drawdown and distribution capabilities. The 
test commenced on September 28, 1990, with the is- 
suance of a Notice of Sale. Offers to purchase the oil 
were received on October 5, 1990 and contracts were 
awarded to eleven companies for a total of 3.925 mil- 
lion barrels by October 18, 1990. Deliveries of the oil to 
the purchasers commenced on October 19, 1990, and 
all deliveries were completed by December 2, 1990. 
The report gives details on all of these activities. 8 
figs., 11 tabs. 
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146,093 
DE91619459/GAR 
Australian Nuclear Science and Technology Organisa- 
tion, Sutherland. 

Nuclear power and the nuclear fuel cycle. Status 
Report 1990. 

|. F. Scurr, and J. M. Silver. 1990, 38p INIS-mf-12773 
U.S. Sales Only. 


PC A03/MF A01 


Australian Nuclear Science and ponte Organiza- 
tion maintains an ongoing assessment of the world’s 
nuclear technology developments, as a core activity of 
its Strategic Plan. This publication reviews the current 
status of the nuclear power and the nuclear fuel cycle 
in Australia and around the world. Main issues dis- 
cussed include: performances and economics of vari- 
ous types of nuclear reactors, uranium resources and 
requirements, fuel fabrication and technology, radioac- 
tive waste management. A brief account of the large 
international effort to demonstrate the feasibility of 
fusion power is also given. 11 tabs., ills. (Atomindex 
citation 22:019783) 


146,094 

DE91619460/GAR PC AQ4/MF A01 
Australian Nuclear Science and Technology Organisa- 
tion, Sutherland. 

Submission to the Senate Standing Committee on 
industry, Science and Technology Inquiry into the 
impact that Australian industry, science and tech- 
nology can make to reducing the impact of the 
Greenhouse effect. 

Aug 89, 64p INIS-mf-12775 

U.S. Sales Only. 


The submission makes some comments on historical 
aspects of comparisons between nuclear energy and 
non-nuclear strategies and technologies (including 
conservation/efficiency and renewable energy) and 
the relative economics of nuclear energy and conser- 
vation/efficiency strategies. It seek to place the nucle- 
ar factor within a larger perspective of choices and 
trade-offs and then to analyse that nuclear factor in 
more detail to demonstrate its potential and limitations 
and to counter misinformation and distortion about it. 
The nuclear techniques described in Section 2 provide 
Australia and the world with tools which not only can 
provide basic data about the Greenhouse effect in the 
immediate term, but can also contribute immediate 
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term solutions to aspects of the problems which are 
either contributing to the Greenhouse effect (industrial 
processes) or likely to be affected by it in the near 
future (land and water uses). The Australian Nuclear 
Science and Technology Organization has many of 
these nuclear-related and non-nuclear techniques 
which can be of assistance in building up the data base 
on Greenhouse effects and developing techniques for 
controlling or reducing industrial and other sources of 
Greenhouse gases. Therefore, nuclear energy can be 
a longer term strategy which could be integrated into 
many countries’ programs of actions to ameliorate the 
impact of global warming. 23 refs., 12 figs., 2 tabs. 
(Atomindex citation 22:019784) 


146,095 

DE91619574/GAR PC A07/MF A01 
Department of Atomic Energy, Bombay (India). 
Annual report : 1989-90. 

1990, 139p INIS-mf-12757 

U.S. Sales Only. 


The annual report of the Department of Atomic Energy 
(DAE) for the financial year 1989-90 describes the ac- 
tivities of its research establishments, industrial and 
production units, and reseach institutes fully funded 
and cn mcamprem he f the DAE. The report is presented 
in chapters entitled: (1) General Survey, (2) Nuclear 
Power, (3) Research and Development, (4) Regulation 
and Safety Functions, (5) Public Sector Undertakings, 
and (6) Other Activities. The main thrust of DAE’s ac- 
tivities is on achieving complete self reliance in the 
field of nuclear science and technology. The activities 
include : basic and applied research in nuclear science 
and related areas; production on commercial scale of 
nuclear power, heavy water, nuclear fuels, reactor in- 
strumentation, radioisotopes and irradiation devices, 
labelled compounds; application of radiation and ra- 
dioisotopes in agriculture, medicine and industry; ex- 
ploration and processing of atomic minerals and rare 
earth minerals; research in cancer and its therapy, and 
training of manpower for above mentioned activities. 
Other activities include emergency preparedness plan- 
ning, regulatory functions in nuclear and industrial 
safety and publishing related codes/guides/manuals, 
technology transfer, international relations, and con- 
ducting/sponsoring and funding of symposia, confer- 
ences and symposia in the areas of interests of D.A.E . 
Some of the highlights are: (1) 12 new reactor projects 
are proposed in order to achieve a target of 10,000 
MWe generation of nuclear power by 2000 A.D. Pre- 
liminaries such as getting environmental clearance 
and financial sanction are being completed. (2) Cold 
fusion studies established that the primary product of 
the deuterium-deuterium reactions is tritium rather 
than neutrons. (3) Uranium reserves were discovered 
at Domiasiat ag: comes and at Tummalapalle 
(Andhra Pradesh). (Abstract Truncated) (Atomindex ci- 
tation 22:019938) 
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DE91769460/GAR PC AO5/MF A01 
ENEA, Portici (Italy). Centro Ricerche Fotovoltaiche. 
Relazione sui risultati acquisiti sull’impianto DEL- 
PHOS, in collegamento con la rete ENEL, nel per- 
iodo giugno 1988-luglio 1989. (DELPHOS photovol- 
taic power plant operation within ENEL grid: June 
1988-July 1989 results). 

A. Sarno, F. Apicella, T. Contardi, F. Tavasso, and S. 
Cordisco. Oct 90, 99p ENEA-RT-ENERG-90-01, RT/ 
ENERG-90-01 

In Italian. 

U.S. Sales Only. 


The ENEL (italian National Electricity Board) photovol- 
taic power plant (308 kW) performance data refer to 
operation, maintenance and production. An extensive 
experimental activity was carried out to assess the real 
behaviour of the photovovoltaic generator. The analy- 
sis of the experimental results allowed to find out the 
importance of the different losses limiting the conver- 
sion efficiency of the plant. 


146,097 

N91-21433/8/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


Optimal Design Study of High Efficiency Indium 
Phosphide Space Solar Cells. 

R. K. Jain, and D. J. Flood. Nov 90, 7p NAS 
1.15:102763, E-6025, NASA-TM-103763 

Presented at the 5TH International Photovoltaic Sci- 
ence and Engineering Conference, Kyoto, Japan, 26- 
30 Nov. 1990; Sponsored in Part by -— Society of 
Applied Physics; the Inst. Of Electrical Engineers of 
Japan; and Foundation for the Advancement O. 


Recently indium phosphide solar cells have achieved 
beginning of life AMO efficiencies in excess of 19 pct. 
at 25 C. The high efficiency prospects along with 
superb radiation tolerance make indium phosphide a 
leading material for space power requirements. To 
achieve cost effectiveness, practical cell efficiencies 
have to be raised to near theoretical limits and thin film 
indium phosphide cells need to be developed. The op- 
timal design study is described of high efficiency 
indium phosphide solar cells for space power applica- 
tions using the PC-1D computer program. It is shown 
that cells with efficiencies over 22 pct. AMO at 25 C 
could be fabricated by achieving proper material and 
process parameters. It is observed that further im- 
provements in cell material and process parameters 
could lead to experimental cell efficiencies near theo- 
retical limits. The effect of various emitter and base 
parameters on cell performance was studied. 


146,098 

PB91-192039/GAR PC A04/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 

New Materials for Electronic and Solar Devices. 

21 Dec 90, 67p UNIDO-IO.51(SPEC) 


Partial Contents: New materials for electronic and 
solar devices; Applications of the photovoltaic sys- 
tems; Technological steps in the solar cell production; 
Examples of the cell processing technology; Economic 
aspects of the PV panels production; Application of PV 
systems; Leading PV research centers and compa- 
nies. 


146,099 
TIB/B91-00741/GAR PC E09 
IST Energietechnik G.m.b.H. Kandern (Germany, 


F.R.). 

Solare Aufwindtrockner. (Solar airlift dryer). 
Nov 88, 6p 

In German. 


The classical method of drying goods in the sun has 
the essential disadvantage of big quantities of the 
fresh goods going lost and partially being of poor qual- 
ity due to environmental influences. An airlift dryer is 
seen as a help; its design and mode of operation are 
described here. A plant house the ground of which is 
covered with a black foil serves as a collector and gen- 
erates warm air. The uprising warm air is channeled. At 
the upper end of the plant house, a continuous flow of 
warm air is available until night. A ventilator is not 
needed. This airlift dryer is of special interest to firms 
working with plant houses for instance to grow young 
plants or to achieve earlier harwests. Using a simula- 
tion ay een geometric changes at the plant house 
can be forecast. In a plant house of 300 m (2) , 400- 
1300 kg of fresh goods can be dried per day. No addi- 
tional energy is needed to do this. The investments 
amount to 50 to 70 DM/m (2) . (HWJ). (Copyright (c) 
1991 by FIZ. Citation no. 91:000741.) 


146,100 

TIB/B91-00784/GAR PC E14 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Energiewirts- 
chaft und Rationelle Energieanwendung. 
Moeglichkeiten und Grenzen einer Stromerzeu- 
gung aus Windkraft und Solarstrahiung am Bei- 
spiel Baden-Wuerttembergs. (Possibilities and re- 
strictions of power generation from wind and pho- 
tovoltaics illustrated by the example of Baden- 
Wuerttemberg). 

Diss. (Dr.-Ing). 

M. Kaltschmitt. Dec 90, 181p 

In German. Forschungsbericht des Instituts fuer Ener- 
giewirtschaft und Rationelle Energieanwendung, Uni- 
versitaet Stuttgart, v. 7. 


Objective of this report is the investigation of the possi- 
bilities, restrictions and costs of power generation from 
wind and photovoltaics illustrated by the example of 
Baden-Wuerttemberg, a Federal State of Germany. In 
a first step the meteorological conditions for the re- 
newable energy sources wind and solar will be exem- 





plarily analysed for a specific year. To point out the 
technical restrictions for the use of wind power and 
photovoltaics, a detailed investigation of the corre- 
sponding technical potentials for every municipality will 
follow. For the assessment of the economic burdon 
linked to the use of wind converters and photovoltaic 
systems the fixed and variable costs of these technol- 
ogies and the expenditures for the connection to the 
electrical supply grid will be examined. Not only the 
present status is considered, also tendencies of the 
future development are a . On the basis of me- 
teorological data and the technical potentials on a high 
spatial and temporal resolution in connection with the 
expected system costs a method is developed ailow- 
ing the simulation of the corresponding power genera- 
tion and the calculation of the unit cost of electricity. 
With models made from this theoretical approach an 
investigation of two strategies of wind and solar energy 
use in Baden-Wuerttemberg is formed in a high 
temporal and spatial disintegration. (orig.). (Copyright 
(c) 1991 by FIZ. Citation no. 91:000784.) 
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146,101 

DE91010253/GAR PC A03/MF A01 
Southeastern Power Administration, Elberton, GA. 
Proposed rate increase: Jim Woodruff Project. En- 
vironmental assessment. 

Dec 90, 16p DOE/EA-0485 


The Jim Woodruff Project consists of three 10,000 kw 
hydroelectric power units located on the Apalachicola 
River 0.2 miles below the confluence of the Chatta- 
hoochee and Flint rivers where the reservoir crosses 
the Georgia-Florida state line. Overload capability 
allows the Government to sell 36,000 kw of capacity 
and associated energy to six Preference Customers in 
the Florida Power Corporation service area. A Prefer- 
ence Customer is defined as an electric cooperative or 
a public body having its own distribution system and 
marketing power at retail to its constituents. Any sur- 
plus energy in excess of Preference Customer commit- 
ments is marketed to Florida Power Corporation. In ac- 
cordance with the Flood Control Act of 1944, the 
Southeastern Power Administration (Southeastern) is 
required to charge rates sufficient to recover costs ex- 
pended by the US Treasury in the construction, main- 
tenance and operation of hydroelectric power projects, 
— with applicable interest charges. Rate studies 
indicate that the current rates charged for electricity 
produced at the Jim Woodruff Project and sold to the 
Preference Customers and/or the Florida Power Cor- 
poration is not meeting this requirement. The pro- 
posed rate increase would increase the cost of elec- 
tricity to the Preference Customers and Ultimate Con- 
sumers. However, the increase would still be signifi- 
cantly less expensive than electricity purchased from 
alternate sources and, therefore, there is no economic 
inducement for purchasers to seek other sources of 
power that could result in environmental impacts. Fi- 
nally, in implementing the proposed rate increase, no 
generation or transmission facility changes at the Jim 
Woodruff Project are required which could affect the 
environment. 


146,102 

DE91010682/GAR PC A06/MF A01 
Argonne National Lab., IL. Environmental Assessment 
and Information Sciences Div. 

Sectoral electricity and fossil fuel demand in US 
manufacturing: Development of the Industrial Re- 
-— Activity and Energy Demand (INRAD) 
model. 

G. A. Boyd, E. C. Kokkelenberg, and M. H. Ross. 
Mar 91, 101p ANL/EAIS/TM-35 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


This report describes the modeling approach, data 
sources, and procedures used to estimate and fore- 
cast electricity and fossil fuel use in US manufacturing. 
The forecasts are required by several models in the 
Emissions and Control Cost Integrated Model Set 
(ECIMS) used by the National Acid Precipitation As- 
sessment Program (NAPAP). The theoretical ap- 
proach used to develop the Industrial line ne Activity 
and Energy Demand (INRAD) model combines statisti- 
cally estimated energy demand equations with fore- 
casts of industrial activity, energy prices, technology 
penetration, and state-level benchmarks to compute 
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state-specific and industry-specific forecasts of elec- 
tricity and fossil fuel demand. These INRAD forecasts, 
in turn, drive the model of utility electricity generation 
and, after further pay rem the models of indus- 
trial emissions due to fossil fuel use. The model for 
estimating energy demand equations is based on the 
generalized Leontief functional form, with factor- 
biased technical change and constant returns to scale 
imposed. The assumption to model fossil fuel and 
electricity use jointly is supported by statistical esti- 
mates. Separate demand equations are estimated only 
for energy-intensive industries or subsectors. 17 refs., 
14 figs., 11 tabs. 
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146,103 

DE91010124/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Ten key questi indicating the level of current 
uncertainty in forecasting climatic change. 

M. C. MacCracken. Feb 91, 26p UCRL-ID-106243 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Predicting the consequences of the increasing atmos- 
pheric concentrations of carbon dioxide (CO(sub 2)), 
methane (CH(sub 4)), chlorofluorocarbons (CFCs), 
and other trace gases (collectively, greenhouse gases) 
poses a three-part research challenge: (1) to deter- 
mine future changes in atmospheric composition; (2) 
to determine the consequent changes to the climate 
system; (3) to determine the impacts (both detrimental 
and beneficial) that these changes could induce on the 
biosphere and natural and societal resources. This 
summary briefly describes areas of agreement related 
to the first two of these challe: and then offers re- 
sponses to ten questions to indicate the degree of un- 
—* and research challenges remaining. 4 refs., 8 
igs. 
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DE91010154/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

NO(sub x) pollution from biomass burning: A 
global study. 

J. Dignon, C. S. Atherton, J. E. Penner, and J. J. 
Walton. 14 Mar 91, 20p UCRL-JC-104735, CONF- 
9104207-1 

Contract W-7405-ENG-48 

Conference on fire and forest meteorology (11th), Mis- 
soula, MT (USA), 16-19 Apr 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


We present estimates of nitrogen oxide (NO(sub x)) 
emission from worldwide biomass burning totaling (ap- 
proximately)13 Tg N yr(sup (minus)1) on a degree lon- 
gitude by 1 degree latitude grid. Roughly 80 percent of 
these emissions occur in the zone from 25 (degree)N 
to 25 (degree)S. The inventory presented here is com- 
pared with other published estimates as well as the 
additional known sources of atmospheric NO(sub x). 
The emission results presented here are used in a 
three-dimensional chemical transport model. Model 
simulations suggest that America and southeast Asia 
which are comparable to those of northern hemi- 
sphere industrialized regions. 33 ref., 4 figs., 2 tabs. 
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Unit costs of carbon savings from urban trees, 
rural trees, and electricity conservation: A utility 
cost perspective. 

F. Krause, and J. Koomey. Jul 90, 39p LBL-27311 
Contract ACO03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


This paper compares the cost of sequestered and con- 
served carbon from rural tree planting, urban tree 
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planting, and efficiency improvements, from the per- 
spective of an electric utility and its ratepayers. Of 
these three options, energy i appears to be 
the most widely applicable and attractive carbon miti- 
gation measure from the utility's perspective. The ma- 
jority of the demand-side resources the authors con- 
sider would allow carbon savings at negative net cost, 
while rural trees almost always have positive net cost 
to the utility. Urban trees can in many cases be compa- 
rable in cost to conservation, but are subject to a larger 
number of constraints (particularly in siting). For exam- 
ple, conservation can work in almost every type of 
building, while urban trees are most likely to be suc- 
cessful for some fraction of residential and small com- 
mercial buildings. Rural tree planting, both in the US 
and abroad, is an important tool in combating global 
warming; however from the utility’s perspective, this 
option appears to be less cost-effective than conser- 
vation or urban trees under a wide variety of different 
assumptions. 32 refs., 3 figs., 4 tabs. 
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Department of Energy, Washington, DC. 
Installation of semiconductor 
processi 


ronmental assessment. 
Aug 90, 50p DOE/EA-0431 


A new addition has been constructed to Building 166 
at Lawrence Livermore National Laboratory (LLNL). 
This addition is intended to contain facilities as de- 
scribed below. The Metalorganic Chemical Vapor Dep- 
osition (MOCVD) facility is a proposed facility for the 
growth of semiconductor crystals composed of various 
combinations of gallium, aluminum, indium, arsenic, 
phosphorous, antimony, silicon, and zinc. This facility 
will utilize hazardous metal hydride gases (arsine, 
silane, and disilane) and pyrophoric materials (metal 
alkyls). The MOCVD process has been intensively de- 
veloped over the past 10 years and is being safetly 
utilized in over 75 locations worldwide in both research 
and manufacturing applications. All equipment in the 
LLNL MOCVD facility is commercially available and is 
typical of that used in similar facilities in both industry 
and academia. The Semiconductor Device Fabrication 
(SDF) facility is a proposed facility for the fabrication of 
semiconductor devices from crystals grown in the 
MOCVD facility. General laboratory chemicals and 
silane will be utilized in this facility. The remaining 
space in the building addition will consist of an optics 
laboratory and general purpose work area. The only 
hazardous materials to be used in these areas are 
small quantities of common laboratory solvents. For 
the purposes of this Environmental Assessment, these 
areas will be considered to be part of the SDF. 27 refs., 
4 figs., 6 tabs. 
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1990 SAE Methanol Challenge: Summary of a suc- 
cessful student design competition. 

R. P. Larsen, and N. W. Hill. 1990, 31p ANL/CP- 
72154, CONF-9002115-2 

Contract W-31109-ENG-38 

Society of Automotive Engineers (SAE) international 
congress and exhibition, Detroit, MI (USA), 26 Feb - 2 
Mar 1990. Sponsored by Department of Energy, 
Washington, DC. 


A follow-up to the 1989 Society of Automotive Engi- 
neers (SAE) Methanol Marathon called the Methanol 
Challenge was heid in April 1990. One of a series of 
—— student competitions using alternative 
fuels organized and conducted by the Center for 
Transportation Research at Argonne National Labora- 
tory, the Methanol Challenge pushed the technology 
for dedicated M85 (85% methanol, 15% hydrocarbon 
fuel) methanol passenger cars to new levels. The 
event included complete federal exhaust emissions, 
cold-start and driveability, performance, and fuel econ- 
omy testing. Twelve teams of student engineers from 
the United States and Canada competed in the Chal- 
lenge using Chevrolet Corsicas donated by General 
Motors (GM) to the schools. The winning car, from the 
University of Tennessee, simultaneously demonstrat- 
ed extremely low emissions, dramatically increased 
performance, and significantly improved fuel economy. 
This paper describes the goals, the conversion ap- 
proaches used by the various university students, and 
results of the competition on emissions, cold-start, 
road rally performance, fuel economy, cold driveability, 
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acceleration, maneuverability, and exhaust noise. 4 


figs., 15 tabs 
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Environmental analysis of clean coal arpa. 
A. Hemenway, Y. Wi , R. M. Reed, and J. T. 

Stone. 1991, 23p CONF-910405-1 

Contract ACO05-840R21400 

International conference on coal in the environment, 
London (UK), 3-5 Apr 1991. Sponsored by Department 
of Energy, Washington, DC. 


The Clean Coal Technology Demonstration Program 
(CCTDP) is a government and industry cost-shared 
effort to demonstrate a new generation of coal utiliza- 
tion processes in a series of demonstration facilities 
built across the country. The US DOE prepared a Pro- 
grammatic Environmental Impact Statement (PEIS) to 
support the CCTDP and to comply with the National 
Environmental Policy Act. The analysis was prepared 
prior to the Clean Air Act Amendment of 1990, there- 
fore, the mandated reductions in SO(sub 2) and 
NO(sub x) were not included in the analysis. Two alter- 
natives were evaluated in the PEIS: (1) the no-action 
alternative which assumed that no CCTDP projects 
would be selected and funded for demonstration and 
conventional coal-fired technologies with flue gas de- 
sulfurization controls to meet New Source Perform- 
ance Standards (NSPS) (minimum federal emissions 
limits) would continue to be used; and (2) the proposed 
action which assumed CCTDP projects were selected 
~ funded and that successfully demonstrated tech- 
ies would rg widespread commercializa- 
the year 2010. The repowering technologies 
ed in the PEIS were the atmospheric circulat- 
. fluidized reve d yroen agp od fluidized bed, integrated 
sifier combined cycle, and the integrated gasifier 
el cell. Retrofit technologies considered were the ad- 
vanced slagging combustor, copper oxide flue gas 
cleanup, and dual-alkali scrubber. Retrofit-new fue 
technologies include: physical and chemical coal 
cleaning; mild gasification, direct liquefaction; indirect 
liquefaction; coal/oil coprocessing; and coal/water 
mixtures. The analysis considered changes to four en- 
vironmental parameters: SO(sub 2), NO(sub x), 
CO(sub 2), and solid wastes. 1 ref., 9 tabs. 
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EG&G ba | te Saat 1991 Winter Validation 
Study. Experimental pian. 

28 Jan 91, 29p RFP-ADD-0004 

Contract AC34-90DP62349 

Sponsored by Department of Energy, Washington, DC. 


The TRAC code consists of a computerized Gaussian 
puff model configured as an emergency response pre- 
dictive technique that will employ regional topographic 
data, political and demographic data bases along with 
site specific emission source characteristics and mete- 
—— data. The system developed around the 

code is intended to meet emergency response, 
yore ncy planning. risk assessment and more y= 

iance needs. The code provides on site and 
site. predictive information which can be used to diag- 
nose and respond to nuclear and other hazard situa- 
tions associated with the Rocky Flats Plant ——. 
The TRAC code has been developed by the Emergen- 
cy Assessment Section of EG&G Rocky Flats. This ex- 
perimental plan describes one step in the evaluation 
and verification of the code. In total, the code is to be 
evaluated and verified by a multi-step program which 
because of its extent and complex nature is being car- 
ried out over a period exceeding five years in duration. 
The code will be evaluated and verified through em- 
ployment of numerous field experimental data sets 
which are generated during a wide range of meteoro- 
logical dispersion conditions. An initial experimental 
data set was generated for use in verification of the 
code during the summer of 1987 and late special site 
specific trajectory data were generated during an on- 
going yearlong plume trajectory study that was initiat- 
ed in 1990. The set of experiments which is described 
by this c= (called the Winter Validation Study, or 
WVS) will be used for further validation. It will span a 
representative portion of winter conditions during 1991 
and will encompass several atmospheric dispersion 
experiments, all involving very detailed documentation 
of concurrent regional atmospheric transport, diffusion 
and meteorological conditions. 3 figs., 2 tabs. 
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Oak Ridge National Lab., TN. 

Multiple-Aircraft Instantaneous Line Source 
(MAILS) dispersion model user’s —_. 

E. J. Liebsch. Mar 91, 71p ORNL/TM-11649 
Contract ACO05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This report provides instructions for the use of the Mul- 
tiple-Aircraft Instantaneous Line Source (MAILS) at- 
mospheric-dispersion model. MAILS is intended as a 
screening model for prediction of air-quality impacts of 
air-pollution emissions from low-flying aircraft on mili- 
tary training routes (MTRs). An air-quality screening 
model is generally defined as one that provides worst- 
case concentration estimates and can be run quickly 
with a minimum of user input. The MAILS model pre- 
dictions of pollutant concentrations are considered to 
be worst-case estimates because of the assumptions 
—— in the model design. 11 refs., 15 figs., 6 
tabs. 
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Air flow patterns within buildings. Foreign trip 
report, October 8, 1990-October 15, 1990. 

J. Zhang. 29 Oct 90, 17p ORNL/FTR-3890 

Contract ACO05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
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Thirty-eight experts from 12 different IEA countries at- 
tended the meeting. The traveler represented US in- 
volvement in the Subtask 1 of the Annex 20 to attend 
the meeting. The studies of room air and air contami- 
nant distribution conducted in the Bioenvironmental 
oe Research laboratory (BERL) at the Uni- 
versity of Illinois, Urbana-Champaign, were summa- 
rized, and the activities of other US researchers were 
ee International participants expressed a 

lor experimental data in one of the specified test 
cases (case d: free convection room flow) in Annex 20 
to compare with the numerical simulation results al- 
ready obtained by three different IEA participating 
countries, and hoped that the US will conduct this ex- 
periment with the Room Ventilation Simulator available 
at BERL. No other participating countries have the fa- 
cilities to conduct the test. Numerical simulation and 
experimental measurements previously conducted by 
different countries for the other four test cases were 
compared and discussed and future work outlined. 
Topics of particular interest included the measurement 
of low air velocity in the occupied zone, the measure- 
ment of air velocities within the flow boundary layer 
over the ceiling of wall surfaces, modeling diffuser air 
jets, and non-symmetry and low turbulence character- 
istics of the ventilation flow. 
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Oak Ridge National Lab., TN. 
Environmental Sciences Division annual progress 
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Apr 91, 264p ORNL-6663 
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The Environmental Sciences Division (ESD) of Oak 
Ridge National Laboratory (ORNL) conducts research 
on the environmental aspects of existing and emerging 
energy systems and applies this information to ensure 
that technology development and energy use are con- 
sistent with national environmental health and safety 
goals. Offering an interdisciplinary resource of staff 
and facilities to address complex environmental prob- 
lems, the division is currently providing technical lead- 
ership for major environmental issues of national con- 
cern: (1) acidic deposition and related environmental 
effects, (2) effects of increasing concentrations of at- 
mospheric CO(sub 2) and the resulti climatic 
changes to ecosystems and natural and physical re- 
sources, (3) hazardous chemical and radioactive 
waste disposal and remediation research and develop- 
ment, and (4) development of commercial biomass 
energy production systems. This progress report out- 
lines ESD’s accomplishments in these and other areas 
in FY 1990. Individual reports are processed separate- 
ly for the data bases in the following areas: ecosystem 
studies; environmental analyses; environmental toxi- 
cology; geosciences; technical and administrative sup- 
port; biofuels feedstock development program; carbon 
dioxide information analysis and research program; 
and environmental waste program. 
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Progress rept. 

Palmer, and E. Hippo. 1990, 29p DOE/PC/ 
90176-T8 

Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


The combustion of high sulfur coals contributes sub- 
stantially to the problems associated with acid rain. 
Current and pending clean air legislation is designed to 
reduce this problem by cutting the levels of sulfur diox- 
ide that may be released into the atmosphere. These 
new laws prevent the direct and efficient utilization of 
many important Illinois coals reserves which, unfortu- 
nately are high in sulfur. This may present the already 
troubled Illinois coal industry with a difficult future if so- 
lutions to the sulfur problem are not found. During this 
quarter samples of IBCSP coals 101 and 106 have 
been obtained and aliquots ground to different particle 
sizes. Proximate, total sulfur, BTU and particle size dis- 
tributions have been performed on these samples. 
From these analyses it is clear that no preferential 
losses of coal components occurred during the coal 
preparation task. Particle size analysis showed that 
preparation of samples with different mean particle 
volumes had been successful. Some preliminary re- 
sults obtained for an Illinois No. 6 coal using mixtures 
of acetic acid, water and hydrogen peroxide showed 
that it is possible to remove nearly 25% of it’s organic 
sulfur within 5 minutes at only 60(degrees)C with no 
significant loss of carbon. The extent of sulfur removal 
is very encouraging especially if the low temperatures 
and inexpensive reagents that were used are consid- 
ered. 7 figs. 2 tabs. 
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Contract FG22-89PC89768 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


In this report, a short review of electron beam particle 
precharging using a pulsed electric field is presented in 
Section B-1. Section B-2 details the design and instal- 
lation of a remote focusing es ar train which will allow 
much greater control over the particle charge meas- 
urement capability of the charge vs. radius apparatus. 
Under Section B-3, progress on the electrical shielding 
of the rotating spark gap power supply me a large 
Faraday cage is described. Efforts to prevent RFI inter- 
ference from adversely atfecting the Climet particle 
counter and the MicroMac current measurement 
device using a variety of techniques are also present- 
ed in this section. The basic effort is to optimize the 
removal efficiency for fly ash particles. 13 figs. 
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Calculations for methane emissions from US landfills 
based on vertical soil gas concentration gradients at 
humid and semiarid field sites yield rates ranging from 
a minimum of 6.10 (times) 10(sup (minus) 10) to a maxi- 
mum of 2.18 (times) 10(sup (minus)6) g cm(sup 
(minus)2) s(sup (minus)1). The lower value is for well- 
vegetated silty clay cover with low relief and soil mois- 
ture approaching saturation at a site in northeastern 
Illinois; the higher value is for nonvegetated sandy silty 
cover at a sloped site with low soil moisture in southern 
California. Rates vary seasonally at individual sites, de- 
pending on soil moisture and other variables. A com- 
parison of methane emission rates at the California 
site to estimated methane generation rates suggests 
that, in the absence of ga is collection systems, most of 
the methane is vented through the cover. Saturation of 
cover materials induces lateral gas migration. Total 





methane emissions from US landfills are estimated by 
two methods: (1) methane generation rates applied to 
the total mass of landfilled refuse and (2) measured 
methane flux rates applied to the total US landfill area. 
This study focuses on measured methane flux rates. 
55 refs., 4 figs., 3 tabs. 
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Tennessee Univ. Space Inst., Tullahoma. 
Magnetohydrody ics Coal-Fired Flow Facility. 
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Mar 91, 96p DOE/ET/10815-155, UTSI-90-06 
Contract ACO2-79ET10815 
Sponsored by Department of Energy, Washington, DC. 


In this quarterly technical progress report, UTSI re- 
ports on the results of a multi-task contract to develop 
the technology need for a steam eng plant for a 
combined cycle MHD steam power plant. The primary 
emphasis is on proof-of-concept (POC) testing of the 
steam bottoming plant components. During this quar- 
ter, a 252 hour test was completed with Eastern coal 
which completes 1760 hours of the planned 2000 
hours of testing with this coal. The performance of the 
baghouse and electrostatic precipitator (ESP) during 
the test is summarized. The a met new source 
performance standards (NSPS) for particulate emis- 
sion. The ESP performance was improved over recent 
past tests and its performance was mapped as a func- 
tion of specific collection area (SCA) and plate rapping 
frequency. The results of analysis of tube materials 
after the first 500 hours of exposure is noted as being 
separately published as a topical report. Representa- 
tive results of deposition on heat transfer tubes during 
the test are presented along with heat transfer coeffi- 
cients of the dirty tubes. The results of advanced in- 
strumentation experiments by both UTS! and Missis- 
sippi State University (MSU) are summarized. Meas- 
urements of pollutants dispersed from the CFFF stack 
to remote air quality monitoring trailers are presented. 
Test results on a ceramic tube that is a candidate for 
high temperature air heater service are included. The 
test of a prototype of the first stage of the TRW 20 
MW(sub t) combustor was successfully carried out in 
the combustor during the POC test this quarter. It was 
installed with adapter flanges to the 20 MW(sub t) 
single stage combustor used in the CFFF. A report of 
the performance of this test article is appended to the 
report. 2 refs., 24 figs., 8 tabs. 
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Kombinierte Minderung der NOx-Bildung und Re- 
duzierung von gebildetem NOx bei der Verbren- 
nung von Steinkohle. Phase 2. Abschlussbericht. 
(Combined minimizing of NOx-production and re- 
duction of formed NOx during combustion of coal 
dust. Phase 2. Final report). 

H. Spliethoff, H. Spliethoff, and A. Haferkamp. 1991, 
268p ETDE-mf-1769023 

In German. 

U.S. Sales Only. 


A system of primary and secondary measures called 
‘combined bersbowy of NO(sub x)-production and re- 
duction of formed NO(sub x) during combustion of coal 
dust’ (Brennstofftrennstufung; BTS) has the purpose 
of minimizing NO(sub x) production with char and re- 
ducing once formed NO(sub x) by coal original prod- 
ucts. Coal is divided in a reduction gas with volatile ni- 
trogen and the remaining coal (char). Char and pyroly- 
sis gas are burned in a fuel staged combustion with 
char as primary fuel and pyrolysis gas as reburning 
fuel. The present phase of the project includes theo- 
retical and experimental studies of BTS: Experiments 
with synthetic coal gas for BTS, characterization and 
balance of pyrolysis products of coal volatilization ex- 
periments, concept considerations, planning and de- 
signing of a bench scale test facility. In a following 
phase test series will be carried out with the bench 
scale test facility to find out designing parameters for 
industrial plants. (orig.) With 67 refs., 45 tabs., 149 figs. 
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Simultane trockene SO(sub 2)-Sorption und kataly- 
tische NO(sub x)-Reduktion mit aktivierten Kalk- 
produkten. (Simultaneous dry SO(sub 2)-sorption 
and catalytic NO(sub x)-reduction). 

W. Weisweiler, and R. L. Schmitt. Jan 91, 194p KFK- 
PEF-77 

In German. 

U.S. Sales Only. 


In the simultaneous working so called WSONOx proc- 
ess a basic sorbent and a SCR-catalyst were injected 
in a fluidized bed system and are reacting with flue gas 
components. The sorbent material, calcined limestone 
or hydrated lime, as well as the SCR-catalyst based on 
SiO(sub 2) and Al(sub 2)O(sub 3), were used as pel- 
lets. The catalytically active compounds of the SCR- 
catalyst are the sulfates or oxides of iron and manga- 
nese. In the oxide form the transition metals iron and 
mangenese are catalytically active for the denitrifica- 
tion between 200 and 350deg C, in the sulfatic form 
between 300 and 4: C. Contrary to the oxides of 
iron and manganese the sulfates do not get poisenend 
by SO(sub 2) and do not produce reasonable mounts 
of N(sub 2)O, which will form NO(sub 2) in the free 
atmosphere. For the desulfurization process sorbents 
based on limestone were used. The sorbent has to be 
calcined or additionally hydrated to form a sorbent of 
high porosity. If the calcination process was carried out 
in a fluidized bed system such a high porosity of the 
sorbent is reached. This sorbent material showed the 
maximum of sulfation capacity at temperatures of 
about 500deg C. The maximum of the sorbent utiliza- 
tion rate reaches for example an amount of about 0.4 
within a reaction time of 15 minutes. In presence of 
additionally 10 V/O CO(sub 2) a huge amount of the 
sorbent got carbonated, ——— in the temperature 
range between 500 and 700deg C. Calculations using 
the random pore model describe the behaviour of the 
sulfation process of the sorbent in depence of reaction 
time. The sulfation of CaO is dependent on the diffu- 
sion of SO(sub 2) through the product layer containing 
CaSO(sub 4)/CaSO(sub 3). (orig.) With 93 figs., 27 
tabs., 156 refs. 
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Abscheidung toxischer, organischer und anorgan- 
ischer Verbindungen aus Reingasen von Abfaliver- 
brennungsanlagen mit aktiviertem Koks. Absch- 
lussbericht. (Precipitation of toxic, organic, and in- 
organic compounds of pure gases of a municipal 
incinerator with active carbon. Final report). 

W. Nikolav. 1988, 38p ETDE-mf-1769124 
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U.S. Sales Only. 


In 1986 a pilot plant with a throughput of 100 m(sup 3)/ 
h flue gas has been built at the municipal incinerator 
Stapelfeld. In this pilot plant the precipitation of PCDD, 
PCDF, PAH, PCB, ecotoxic elements and their com- 
pounds using active carbon has been tested. The re- 
search project was executed in cooperation of Univer- 
sity Hamburg (analysis-technic), the MVA Stapelfeld 
and the company Hugo Petersen (process design). 
The results of the analysises and the collection effi- 
ciences of the pollutants in the active carbon bed are 
stated in the final report of the University Hamburg. 
Main part of the Hugo Petersen final report are the re- 
sults of the experiences gathered during the operation 
of the pilot plant. During the pilot test of three months 
in 1987, devided in two parts, it was stated that the 
dust carried along with the flue gases, causes a high 
increase of the pressure loss in the pilot reactor. Differ- 
ent means of avoiding this pressure loss increase in 
the pilot plant were tested, but regarding large-scale- 
units proved means are available to counteract the 
pressure loss increase. (orig.). 
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A flue gas particulate sample was collected from a 
coal fired power plant by a cooling and dilution probe. 
The collected particles were subjected to chemical 
characterization. A personal impinger, designed for the 
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collection of airborne microorganisms, was tested for 
collection efficiency by two test methods. The most re- 
producible results were obtained when an optical i 
cle — = re to count a test aerosol of solid 
particles. collection efficiency for the impinger 
(inlet included) was determined for different flow rates 
and different distances to the impaction lace. 
same test method was used to test the aerosol collec- 
tion efficiency for two flue sampling trains used for 
chlorinated dioxins and dibensofurans. 
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Patent Application. 

W. E. Wallace, and M. J. Keane. Filed 29 Mar 91, 
29p PB91-193060 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
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Respirable silica particles are well documented agents 
for the induction of lung diseases following inhalation. 
However, epidemiologic studies of respirable silica ex- 
posures, especially in mixed dust atmospheres, and 
pneumoconiosis or pul: fibrosis show regional 
or geological formation- ific variations in the corre- 
lation of exposure and disease prevalence. The inven- 
tion relates to methods of identifying the composition 
of particle surfaces. More particularly, the invention re- 
lates to methods of identifying respirable particles 
which may be pathogenic in the lung. 
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Sponsored by Department of Energy, Washington, 
DC., Environmental Protection Agency, Washington, 
DC., and Consumer Product Safety Commission, 
Washington, DC. 

pe in Building and Environment 24, n2 p113-130 
1 : 


An element-assembly formulation of multi-zone con- 
taminant dispersal theory that is not limited to the well- 
mixed zone idealization is described. In the approach 
flow systems are idealized as assemblages of ele- 
ments that model specific instances on contaminant 
mass transport within a system. A general form and 
specific examples of element equations are presented. 
The process of assembling the element equations to 
form system equations and the qualitative character of 
the resulting system equations is discussed. Solutions 
options are outlined, examples of application are pre- 
sented, and one implementation of the , the 
CONTAM family of programs developed at NBS, is 
briefly described. 
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PB91-190850/GAR PC A01/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
CERCLA Removal Actions at Methane Release 
Sites. 

Directive. 

23 Jan 86, 4p OSWER DIRECTIVE-9360.0-08 


The directive clarifies OERR policy on the appropriate- 
ness of removal actions at methane gas release sites 
under authority of CERCLA. CERCLA responses to 
methane gas releases should be carefully evaluated 
on a case-by-case basis. Although the proposed re- 
moval action is authorized under CERCLA 104(a)(1), 
the responsible party may not be liable under section 
107 for removal action costs. 
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PB91-191239/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Atmospheric Research and Exposure As- 
sessment Lab. 


September 1, 1991 109 





ENVIRONMENTAL POLLUTION & CONTROL 


Air Pollution & Control 


~ Quality Monitoring in Atianta with the Differen- 


Spectrometer. 
T. L. Conner, and R. K. Stevens. 1991, 16p EPA/ 
600/D-91/086 


The U.S. Environmental Protection Agency (EPA) eval- 
uated a differential optical absorption spectrometer 
(DOAS) long path pollutant monitoring system during 
July and August of 1990 in Atlanta, GA. Federal Refer- 
ence Method (FRM) instruments and a gas chromato- 
graph (GC), which measure a number of gas phase air 
pollutants at a point, were operated concurrently as 
part of a larger US EPA study of ozone and its precur- 
sors in Atlanta. The DOAS was configured to measure 
the pollutant concentrations of SO2, NO2, O3, nitrous 
acid, formaldehyde, benzene, toluene and o-xylene 
over two open paths with 1099 m and 1824 m, respec- 
tively, between light source and light receiver. Nitric 
oxide (NO) and ammonia (NH3) were measured over a 
third path of only 143 m. In the communication the fea- 
tures of the DOAS system are described and results of 
the Atlanta, GA evaluation of the system are dis- 
cussed. Comparisons are made between the DOAS 
open path measurements and FRM or GC measure- 
ments made concurrently at a location near the DOAS 
light receivers. 
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PB91-194563/GAR PC A03/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
eo. Bilthoven (Netherlands). 

i oek Analyse Dioxinen in Vlieg- 
stof van AVI’s (RIVM-TNO) (Comparative Research 
Analyses of Dioxins in Fly Ash of Municipal Waste 
Incinerators). 

A. P. J. M. de Jong, A. K. D. Liem, G. S. 
Groenemiejer, R. S. den Hartog, and A. C. den Boer. 
Aug 90, 36p RIVM-730501015 

Text in Dutch; summary in English. 

Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


The report describes the results of an interlaboratory 
comparison study held by MT-TNO and RIVM-LOC on 
the congener specific determination of the toxic con- 
geners of PCDDs and PCDFs in fly ash of emission 
measurements of municipal waste incinerators — 
Strohlein sampler filters. The comparison included 1 
samples of stack gas emissions of municipal waste in- 
cinerators at Zaandam (n=6), Alkmaar (n=3) and 
Leeuwarden (n=3), The Netherlands. Results of anal- 
yses of dioxins in fly ash samples of both laboratories 
were in good agreement when expressed on the 
amount of toxic equivalences (TEQ-values). The 
standard deviation of fully independent parallel analy- 
ses was better than (+ or -)15%. Differences in 
amounts of the individual toxic —— found by 
both laboratories were in general random in character, 
and were on average less than a factor of two for most 
of the congeners. 


146,126 
PB91-194605/GAR PC A03/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 
icrometeorological investigation of Surface Ex- 
change Parameters. 
J. W. Erisman, and J. Duyzer. Nov 90, 23p RIVM- 
723001005 
Summary in Dutch. Also pub. as Hoofdgroep Maats- 
chappelijke Technologie TNO, Delft (Netherlands) 
rept. no. TNO/P-90/58. Prepared in cooperation with 
Hoofdgroep Maatschappelijke Technologie TNO, Delft 
(Netherlands). 
Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biitho- 
ven, The Netherlands. 


An automated system for measuring the dry deposition 
fluxes of SO2 on a routine basis based on the micro- 
meteorological gradient technique has been devel- 
oped. The ability of the system to determine turbulent 
exchange parameters such as the friction velocity (u) 
and the heat flux (H) was investigated by comparison 
with an automated eddy correlatio system. Determina- 
tion of u and H by both methods have generally been 
found to be in very good agreement for 20 minute aver- 
ages. Aerodynamic resistances derived from both sys- 
tems showed no systematic differences but individual 
values differed considerably. From the analysis it ap- 
peared that apart from classical rejection criteria on 
wind speed and inhomogenity, etc., also measuring 
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cycles with large shift in wind direction have to be re- 
moved from the dataset before interpretation. 
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PB91-195347 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Inorganic Analytical Research Div. 

Development of a New Tracer Technology Using 
Enriched Rare-Earth Isotopes. 

Final rept. 

J. M. Ondov, and W. R. Kelly. 1988, 1p 

Pub. in Abstracts of Papers of the American Chemical 
Society 195, p84 Jun 88. 


Under funding from the Electric Power Research Insti- 
tute, the a are developing a new particulate 
tracer techno! suitable for use in power plant stud- 
ies using enric! rare-earth (RE) isotopes and ad- 
vanced tracer delivery techniques. Highly enriched RE 
isotopes are nontoxic, chemically and radiologically 
stable, and are available at modest cost. The relative 
abundances of most RE isotopes are invariant in 
nature and can be measured with great precision by 
thermal ionization mass metry. Since there are 
no industrial sources of enriched RE isotopes, they 
can be used as definitive tracers. Design calculations 
suggest that signal-to-noise (S:N) ratios >500:1 could 
be achieved in ambient aerosols 100-km downwind of 
a 425-MW(e) paw plant with a release rate of only 
126 mg (148)Nd/hr. Error analyses suggest that the 
technique offers a >40,000-fold advantage over previ- 
ously proposed whole-element tracer schemes. Re- 
sults of limited field tests t that S:N ratios ade- 
quate for detection at 100 km could be achieved in 
ambient aerosol particles less than or equal to 10 mi- 
crometers from a 100 MW(e) coalfired power pliant 
with a release rate as little as 13 mg/hr. The S:N ratios 
of submicrometer particles are enormous and should 
permit detection over 1000-km distances. The tests 
further it that fly ash particles can be effectively 
‘tagged’ coagulation with fine residue particles 
made with simple two-fluid atomizers operated at ele- 
vated pressure. 
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PBS1-195420 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Building Environment Div. 

Air Exchange and Pollutant Concentration Meas- 
urements in Two Office Buildings. 

Final rept. 

A. Persily, W. S. Dols, and R. Grot. 1988, $0 
Sponsored by Geological Survey, Reston, VA., and 
General Services Administration, Washington, DC. 
Pub. in Proceedings of CIB Conference Health Build- 
4 *88, Stockholm, Sweden, September 1988, p591- 


Long term measurements of air excha rates and 
indoor pollutant concentrations were made in two, me- 
chanically ventilated office buildings. The measure- 
ments employed automatic tracer gas measurement 
systems for the continuous monitoring of air exchange 
rates. Automated measurements of carbon monoxide 
and dioxide were made concurrently. Passive monitors 
were employed to measure concentrations of radon 
and formaldehyde. Measurements were also made of 
particulate concentrations and for the identification of 
volatile organic compounds. The first building had a 
history of indoor air quality and thermal comfort com- 
plaints, but the air exchange rates were very high and 
no excessive pollutant levels were identified. Problems 
of intake air quality did occur periodically. The second 
building is recently constructed and has had few 
indoor air quality problems. Airflow from the under- 
ground parking garage into the office space has led to 
elevated carbon monoxide levels at times. 
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PB91-195958/GAR PC A04/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Office of Air Quality Planning and Standards. 
Criteria for the Role of Transported 
Ozone/Precursors in Ozone Nonattainment Areas. 
May 91, 55p EPA/450/4-91/015 


A series of modeling analyses appropriate for charac- 
terizing transport of ozone and its precursors into non- 
attainment areas is discussed in the report. Air quality 
and meteorological measurements needed to charac- 
terize transport in identified modeling techniques are 
also identified. The report fulfills requirements in Sec- 
tion 184(d) of the Clean Air Act Amendments of 1990, 
in which the U.S. Environmental Protection Agency is 
directed to identify criteria for estimating transport of 
pollutants into ozone nonattainment areas. 
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PB91-195966/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 
Recommended Operating Procedure No. 51: Glass 
Source Assessment Sampling System (Glass 
SASS). 

Final rept. Jul 90-Jan 91. 

R. A. Grote. May 91, 38p EPA/600/8-91/036 
Prepared in cooperation with Research Triangle Inst., 
Research Triangle Park, NC. 


The report is a recommended operating procedure 
(ROP), prepared for use in research activities conduct- 

by EPA's Air and Energy Engineering Research 
Laboratory (AEERL). The method described is applica- 
ble to the stack sampling of flue gas from a rotary kiln 
and to associated equipment of AEERL’s Combustion 
Research Branch. It has been the standard method of 
sampling kiln flue gas due to the transient nature of the 
puff development and its capability to sample the max- 
imum volume over the shortest time period. ROPs de- 
scribe non-routine or experimental research oper- 
ations where some judgment in application may be 
warranted. ROPs may not be applicable to activities 
conducted by other research groups, and should not 
be used in place of standard operating procedures. 
Use of ROPs must be accompanied by an understand- 
ing of the purpose and scope. Questions should be di- 
rected to the author. 
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PB91-196022/GAR PC A02/MF A01 

Environmental Protection Agency, Research Triangle 

Park, NC. Atmospheric Research and Exposure As- 

Sentvty Ar lysis on the Eff f Serial C 
nalysis on ects o jal Corre- 

lation on Exposure Estimates. 

W. B. Petersen, and J. S. Irwin. c1991, 8p EPA/600/ 

D-91/102 

Prepared in cooperation with National Oceanic and At- 

mospheric Administration, Research Triangle Park, 

NC. Atmospheric Sciences Modeling Div. 


Statistical methods of estimating concentration values 
for use in human exposure estimates have become in- 
— more popular because of the complexities 
in correlating the temporal and spatial concentration 
variations within microenvironments with the location 
of people. The number of variables and their associat- 
ed uncertainty make deterministic models difficult to 
use. Monte-Carlo simulations of exposure conducted 
thus far have made no provision for serial correlation 
effects, and therefore tend to underestimate the high- 
est exposures and overestimate the lowest exposures. 
The purpose of the sensitivity study is to quantify the 
factors affecting serial correlation in the indoor mi- 
croenvironments. Further, the authors investigate in a 
very preliminary way use of personal exposure moni- 
toring data to infer the value of variables needed to 
estimate indoor concentrations such as the rates of air 
exchange, pollutant removal, and pollutant generation. 
The authors conclude that the use of personal expo- 
sure monitoring data to derive rate constants may be 
useful for order of magnitude estimates. 
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PB91-196048/GAR PC A03/MF A01 
Environmental Protection Agency, Research —— 
Park, NC. Atmospheric Research and Exposure As- 
sessment Lab. 

Bake-Out of a Portion of a New High-Rise Office 
Building. 

Final rept. 

A. B. Lindstrom, R. M. Taft, L. C. Michael, and M. C. 
Oberg. c1991, 16p EPA/600/D-91/104 

Presented at the annual meeting of the Air and Waste 
Management Association (84th), Vancouver, B.C. 
(Canada), June 16-21, 1991. Prepared in cooperation 
with Research Triangle Inst., Research Triangle Park, 
NC. a Lab., and Certified Health Services, Rich- 
mond, CA. 


A partial building bake-out was performed in U.S. 
EPA’s new Region IX Headquarters’ Building in San 
Francisco, California in July, 1990. The intent of the 
bake-out was to reduce indoor air contaminant con- 
centrations associated with residual volatile organic 
compounds (VOCs) found in a variety of common 
building materials and finishing agents. Four nearly 
identical floors from the 21 story office building were 
heated above 30 C for 34, 38, 54, and 86 hours to de- 
termine the effect of bake-out duration on post-bake 
pollutant concentrations. VOC and aldehyde sampling 





was conducted before, during, and after the bake-out. 
The results indicate that total volatile organic com- 
pound (TVOC) source strengths were reduced during 
the bake-out by 45-76%. Similar reductions in targeted 
VOC source strengths were also observed from the 
pre-to post-bake monitoring periods. While the most 
abundant aldehyde species concentrations increased 
approximately 65% during the mid-bake monitoring 
period, post-bake aldehyde concentrations remained 
similar to pre-bake levels. 
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PBS1-196055/GAR PC A02/MF A01 

Environmental Protection Agency, Research Triangle 

Park, NC. Atmospheric Research and Exposure As- 

sessment Lab. 

Chemical Characterization of Extractable Organic 

a from Ambient Aerosols Collected in Boise, 
0. 

R. B. Zweidinger, J. Lewtas, and D. J. Thompson. 

1991, 10p EPA/600/D-91/105 

Prepared in cooperation with ManTech Environmental 

Technology, Inc., Research Triangle Park, NC. 


Fine fraction (2.5 micron) ambient air aerosols were 
collected in Boise, ID between November, 1986, and 
February, 1987, under the Integrated Air Cancer 
Project. Two composite samples of extractable organ- 
ic matter (EOM) were prepared with partial resolution 
of chemicals from Boise’s wood smoke (WS) and 
mobile source (MS) emissions. The samples were sep- 
arated by a nonaqueous anion solid phase extraction 
(SPE) method into neutral, polar neutral/weak acid, 
weak acid and strong acid fractions. The neutral frac- 
tion of the WS and MS composites contained 23% and 
35% of the mass, respectively. However, the neutral 
fraction was the most mutagenic containing 48% of 
the mutagenicity in the WS sample and 59% in the MS 
sample. Concentrations of many PAH and nitro-PAH 
were higher in the MS sample. 
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PB91-196063/GAR PC A02/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Atmospheric Research and Exposure As- 
sessment Lab. 

Evaluation of Methodology for Determination of 
Polyhalogenated Dibenzo-’p’-Dioxins and Diben- 
zofurans in Ambient Air. 

R. L. Harless, R. G. Lewis, D. D. McDaniel, J. F. 
— and A. E. Dupuy. 1991, 10p EPA/600/D-91/ 
1 


Prepared in cooperation with National Aeronautics and 
Space Administration, Bay Saint Louis, MS. John C. 
Stennis Space Center. 


General Metals Works PS-1 PUF air samplers and an 
analytical method based on high resolution gas chro- 
matography - high resolution mass spectrometry 
(HRGC-HRMS) were evaluated for determination of 
polychlorinated dibenzo-p-dioxins and dibenzofurans 
(PCDDs/PCDFs) and polybrominated dibenzo-p-diox- 
ins and dibenzofurans (PBDDs/PBDFs) in ambient air. 
Dilute solutions of these compounds and 13C12-1234- 
TCDD were used to spike the filters of PS-1 air sam- 
plers which were then operated 24 hours to sample 
350-400 cu m ambient air. After —— each quartz- 
fiber filter and polyurethane foam (PUF) were spiked 
with 13C12-labeled PCDD, PCDF, PBDD, and PBDF 
internal standards before separate Soxhlet extractions 
with benzene. The extracts were subjected to clean-up 
procedures using microcolumns of silica gel, alumina 
and carbon and then analyzed by HRGC-HRMS. Re- 
sults derived from this study satisfied QA/QC require- 
ments for analytical data and demonstrated that the 
methodology could accurately determine pg/cu m and 
sub-pg/cu m levels of these compounds in ambient 
air. Background levels detected in ambient air are also 
discussed. 
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PB91-196113/GAR PC A02/MF AO1 

Health Effects Research Lab., Research Triangle 

Park, NC. 

Detection of Radicals Produced ‘in vivo’ during In- 

— Exposure to Ozone: Use of Various Spin 
raps. 

C. H. Kennedy, G. E. Hatch, R. Slade, and R. P. 

Mason. c1991, 9p EPA/600/D-91/111 

Prepared in cooperation with National Inst. of Environ- 

mental Health Sciences, Research Triangle Park, NC. 


Ozone is known to induce lipid peroxidation of lung 
tissue, although no direct evidence of free radical for- 
mation has been reported. The study used the electron 
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paramagnetic resonance (EPR) spin-trapping tech- 
nique to search for free radicals produced in vivo by 
ozone exposure. The spin trap alpha-(4-pyridyl 1- 
oxide)-N-tert-butyinitrone (4-POBN) was administered 
ip. to male Sprague-Dawley rats. The rats were then 
exposed for 2 hrs to either 0, 0.5, 1.0, 1.5 or 2.0 ppm 
ozone with 8% CO2 to increase their respiratory rate. 
A 6-line 4-POBN/radical spin adduct signal a(sup 
N)=15.02 G and a(sup H)beta-3.27 G) was detected 
by EPR spectroscopy in lipid extracts from lungs of 
rats treated with 4-POBN and then exposed to ozone. 
Only a very weak signal was observed in the corre- 
sponding solution from rats exposed to 0 ppm ozone 
(air with CO2 only). The concentration of the radical 
adduct increased as a function of ozone concentra- 
tion. After administration of 4-POBN, rats were ex- 
posed for either 0.5, 1.0, 2.0 or 4.0 hrs to either 0 or 2.0 
ppm ozone (with CO2). These results demonstrate 
that ozone induces the production of free radicals in 
rat lungs during inhalation exposure and that radical 
production may be involved in the induction of lung 
edema by ozone. 
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PB91-196212/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Relationships between Laboratory and Pilot-Scale 
Combustion of Some Chiorinated Hydrocarbons. 
Journal article. 

D. P. Y. Chang, N. W. Sorbo, C. K. Law, R. R. 
Steeper, and M. K. Richards. c1989, 13p EPA/600/ 
J-89/529 

Grant NSF-CBT86-12579, Contract ARB-A6-051-32 
Pub. in Environmental Progress, v8 n3 p152-162 Aug 
89. Prepared in cooperation with California Univ., 
Davis, and Sandia National Labs., Livermore, CA. 
Combustion Research Facility. Sponsored by National 
Science Foundation, Washington, DC., and California 
State Air Resources Board, Sacramento. 


Factors governing the occurrence of trace amounts of 
residual organic substance emissions (ROSEs) in full- 
scale incinerators are not fully understood. Pilot-scale 
spray combustion experiments involving some liquid 
chlorinated hydrocarbons (CHCs) and the dilute mix- 
tures with hydrocarbons (HC) were undertaken at the 
USEPA’s Center Hill Laboratory. Individual droplet- 
burning characteristics of CHCs and HCs were also 
studied at the University of California, Davis on a more 
fundamental level to isolate and identify potentially im- 
portant phenomena. The practical implications of the 
experimental observations on incinerability ranking, 
formation of ROSEs, and strategies for reducing 
ROSEs are discussed. 
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PB91-196246/GAR PC A02/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

SITE Demonstration of the American Combustion 
Pyretron Oxygen-Enhanced Burner. 

Journal article. 

L. J. Staley, and R. E. Mournighan. c1989, 7p EPA/ 
600/J-89/532 

Pub. in Jnl. of the Air and Waste Management Associa- 
tion, v39 n2 p149-153 Feb 89. 


A demonstration of the American Combustion Pyretron 
(TM) oxygen-enhanced burner was conducted under 
the Superfund Innovative Technology Evaluation 
(SITE) a. The Demonstration was conducted at 
the U.S. EPA’s Combustion Research Facility (CRF) in 
Jefferson, Arkansas. An eight week test series was 
conducted which involved burning a mixture of listed 
waste K087 with contaminated soil from the Stringfel- 
low Acid Pits under both oxygen enhancement and air- 
only conditions. Performance under both modes of op- 
eration was compared. Results show that the Pyretron 
operating with oxygen enhancement could meet 
RCRA emissions limitations at a throughput rate 
double that for air-only operation. Scrubber liquor and 
kiln ash from the tests contained no detectable levels 
of contaminants from either waste stream. (Copyright 
(c) 1989 Air and Waste Management Association.) 
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PB91-196329/GAR PC A03/MF A01 
Arizona Univ., Tucson. Dept. of Chemical Engineering. 
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Minimization of Transient Emissions from Rotary 
Kiln Incinerators, 1990. 

Journal article. 

P. M. Lemieux, W. P. Linak, J. A. McSorley, J. O. L. 
= and J. E. Dunn. c1990, 17p EPA/600/J-90/ 
4 

Contract EPA-68-02-4701 

Pub. in ion Science and Technology, v74 
p311-325 1990. See also report for 1989, PB90- 
112558. Prepared in cooperation with Arkansas Univ., 
Fayetteville. Dept. of Mathematical Sciences, and En- 
vironmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 


The paper discusses combining experimental results 
from a pilot-scale rotary kiln incinerator simulator with 
a theoretical model in order to explore the potential of 
minimizing transient emissions through changes in kiln 
rotation speed and temperature, steady state oxygen 
enrichment, and oxygen enrichment in a dynamic 
mode. Results indicate that transient organic emis- 
sions can indeed be minimized by changes in these 
kiln operating parameters but, because of the complex 
interactions of physical and chemical processes con- 
trolling emissions, the appropriate abatement proce- 
dures must be implemented carefully. Transient emis- 
sions of organics occur from rotary kiln incinerators 
when drums containing liquid wastes bound on sor- 
bents are introduced in batches. Physical processes 
controlling the release of waste from the sorbent mate- 
rial are greatly affected by the rotation speed and tem- 
perature of the kiln. Local partial pressure of oxygen 
influences the rate of oxidation of the puff formed 
inside the kiln. These physical and chemical phenom- 
ena can be used to control transient emissions by 
oxygen enrichment, where it is done in either a steady 
or a dynamic mode. 
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PB91-196337/GAR PC A02/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Atmospheric Research and Exposure As- 
sessment Lab. 

Flow and Dispersion of Pollutants within Two-Di- 
mensional Valleys. 

Journal article. 

W. H. Snyder, L. H. Khurshudyan, |. V. Nekrasov, R. 
E. Lawson, and R. S. Thompson. c1990, 8p EPA/ 
600/J-90/494 

See also PB90-186362. Prepared in cooperation with 
Main Geophysical Observatory, Leningrad (USSR), 
and Moscow State Univ. (USSR). 


Wind-tunnel experiments and a theoretical model con- 
cerning the flow structure and pollutant diffusion over 
two-dimensional valleys of varying aspect ratio are de- 
scribed and compared. Three model valleys were 
used, having small, medium, and steep slopes. Meas- 
urements of mean and turbulent velocity fields were 
made upstream, within, and downwind of each of 
these valleys. Concentration distributions were meas- 
ured downwind of tracer sources placed at an array of 
locations within each of the valleys. The data are dis- 
played as maps of terrain amplification factors, defined 
as the ratios of maximum ground-level concentrations 
in the presence of the valleys to the maxima observed 
from sources of the same height located in flat terrain. 
Maps are also provided showing the distance to loca- 
tions of the maximum ground-level concentrations. 
The concentration patterns are interpreted in terms of 
the detailed flow structure measured in the valleys. 
These data were also compared with results of a math- 
ematical model for treating flow and dispersion over 
two-dimensional complex terrain. The model used the 
wind-tunnel measurements to generate mean flow 
fields and eddy diffusivities, and these were applied in 
the numerical solution of the diffusion equation. Meas- 
ured concentration fields were predicted reasonably 
well by the model for the valley of small slope and 
somewhat less well for the valley of medium slope. Be- 
cause flow separation was observed within the steep- 
est valley, the model was not applied in this case. 
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PB91-196451/GAR PC A03/MF A01 
Radian Corp., Research Triangle Park, NC. 
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ee of Metals and Organics from Municipal 
ter Sludge Incinerators, 1991. 
lowe article. 
C. R. Parrish, M. A. Palazzolo, M. A. Vancil, H. E. 
poy and E. P. Crumpler. c1991, 12p EPA/600/J- 
1/064 
Contract EPA-68-02-4288 
Pub. in Trans IChemE, v69, Part B, Feb 91. See also 
PB91-151472. Prepared in cooperation with Mobay 
Corp., New Martinsville, WV. Sponsored by Environ- 
mental Protection Agency, Cincinnati, OH. Risk Re- 
duction Engineering Lab. 
Emissions of metals and organics from a series of four 
wastewater sludge incinerators were determined. 
Three multiple hearth units and one fluidized bed com- 
bustor were tested. Emissions were controlled with a 
combination of venturi and/or tray impingement scrub- 
bers. One site i ated an afterburner as well. 
Flue testing was conducted at the inlet and outlet 
to the air pollution control devices at two of the plants. 
Feed sludge was also extensively tested for moisture, 
metals, and organics, as well as overall feed rate and 
heating value. Testing operating conditions were cate- 
gorized as short-term versus long term or normal (in- 
cludes transients, start-up, feed interruptions, etc.). 


146,141 

PB91-196477/GAR PC A03/MF A01 
Environmental Research Lab.-Duluth, MN. 
Environmental Impacts on the Physiological Mech- 
ong Sogn Xenobiotic Transfer Across 


articl 
J. M. McKim, “ond R. J. Erickson. c1991, 30p EPA/ 
600/J-91/067 
Pub. in Physiological Zoology, v64 n1 p39-67 Feb 91. 


Fish physiologists have provided the basic information 
on gill morphology, gill function, and vascular dynam- 
ics with which to understand branchial flux of gases, 
water, and ions. In addition, pharmacologists and toxi- 
cologists, working in the area of drug action, have 
characterized the physicochemical attributes of xeno- 
biotic chemicals that determine their rate of movement 
across biological membranes. Recently, aquatic toxi- 
cologists have applied the information to the question 
of what mechanisms control the movement of organic 
chemicals across fish gills and how exchange is affect- 
ed by chemical properties. Mathematical models were 
developed that predict gill exchange as a function of 
basic processes such as water flow across the gills, 
blood flow through the gills, partitioning of the chemi- 
cal between water and blood, and diffusion between 
blood and water across gill epithelia. Such mechanistic 
models can predict the effects of environmental condi- 
tions on exchange rates of xenobiotics. To fully devel- 
Op a predictive capability for xenobiotic uptake and dis- 
tribution by fish, it will be necessary to incorporate 
these gill models into emerging, physiologically based 
models for the entire animal. 
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PB91-196493/GAR PC A03/MF A01 
Acurex Corp., Research Triangle Park, NC. 
Interaction of Vapour Phase Organic Compounds 
with Indoor Sinks. 

Journal article Jun 89-Feb 90. 

B. A. Tichenor, Z. Guo, J. E. Dunn, L. E. Sparks, and 
M. A. Mason. c1991, 15p EPA/600/J-91/069 
Contract EPA-68-02-4701 

Pub. in Indoor Air, vi p23-35 1991. Prepared in coop- 
eration with Arkansas Univ., Fayetteville. Dept. of 
Mathematical Sciences. Sponsored by Environmental 
Protection Agency, Research Triangle Park, NC. Air 
and Energy Engineering Research Lab. 


The interaction of indoor air pollutants with interior sur- 
faces (i.e., sinks) is a well known, but poorly under- 
stood, phenomenon. Studies have shown that re-emis- 
sions of adsorbed organic vapors can contribute to 
elevated concentrations of organics in indoor environ- 
ments. Research is being conducted in small environ- 
mental test chambers to develop data for predicting 
sink behavior. The paper reports on the development 
of sink models based on fundamental mass transfer 
theory. The results of experiments conducted to deter- 
mine the magnitude and rate of adsorption and de- 
sorption of vapor phase organic compounds for sever- 
al materials are presented. Five materials were evalu- 
ated: carpet, painted wallboard, ceiling tile, window 
glass, and upholstery. Two organic compounds were 
ested with each material: tetrachloroethylene (a 
common cleaning solvent) and ethylbenzene (a 
common constituent of petroleum-based solvents 
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widely used in consumer products). The results of the 
experimental work are presented showing the relevant 
sink effect parameters for each material tested and 
comparing the sorptive behavior of the two organic 
compounds evaluated. An indoor air quality fiAQ) 
model was modified to incorporate adsorption and de- 
sorption sink rates. The model was used to predict the 
temporal history of the concentration of total vapor 
phase organics in a test house after application of a 
wood finishing product. The predicted results are pre- 
sented and compared to measured values. Sugges- 
tions for further research on indoor sinks are present- 
ed. (Copyright (c) 1991 Danish Technical Press.) 
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PBS1-196527/GAR PC A03 
Environmental Protection Agency, Research Triangle 
Park, NC. Atmospheric Research and Exposure 
sessment Lab. 

Sources of Air Pollutants Indoors: VOC and Fine 
Particulate Species. 

Journal article. 

C. W. Lewis. c1991, 16p EPA/600/J-91/072 

Pub. in Jnl. of Exposure Analysis and Environmental 
Epidemiology, v1 n1 p31-44 1991. 


The average concentrations of a large number of fine 
particle aerosol and VOC species measured in ten 
Boise, Idaho, residences in wintertime have been ap- 
portioned according to their contributions from all 
inside sources and all outside sources, regarded as 
two composite source categories. Air change rates for 
the residences were in the range 0.2 - 0.8/hr. None of 
the residences had obvious major indoor sources 
(smokers, woodburning appliances, etc.). The two cat- 
egory apportionment was accomplished through use 
of the single chamber mass balance indoor air quality 
model given by Dockery and Spengler. The method 
depends on the availability of average concentrations 
measured outside each residence during the same 
sampling periods used for the inside measurements, 
and on the ability to identify one or more species that 
have negligible indoor sources. Calculated infiltration 
factors (the indoor/outdoor ratio in the absence of 
indoor sources) for fine particle species averaged 0.5, 
and varied in a reasonable way with measured air 
change rates, essentially independent of species. Infil- 
tration. factors for the VOCs were indistinguishable 
from unity. The relative importance of indoor and out- 
door sources to measured indoor concentrations 
showed great variation between species and between 
residences. In most homes the indoor source contribu- 
tion was dominant for fine particle Si, Ca, and Fe, while 
the infiltration contribution was dominant for S, K, Pb, 
Zn, mass, and extractable organic matter. Indoor con- 
tributions to individual VOCs were frequently very large 
at a few residences and negligible at the others. 
(Copyright (c) 1991 Princeton Scientific Publishing Co., 
Inc.) 
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PB91-196543/GAR PC A02/MF A01 
Environmental Protection Agency, Research —a 
Park, NC. Atmospheric Research and Exposure 
sessment Lab. 

intercomparison of Atmospheric Nitric Acid Meas- 
urements at Elevated Ambient Concentrations. 
Journal article. 

K. G. Anlauf, H. A. Wiebe, E. C. Tuazon, A. M. Winer, 
and G. |. Mackay. c1991, 9p EPA/600/J-91/074 
Pub. in Atmospheric Environment, v25A n2 p393-399 
1991. Prepared in cooperation with Atmospheric Envi- 
ronment Service, Downsview (Ontario), California 
Univ., Riverside. Statewide Air Pollution Research 
Center, and Unisearch Associates, Inc., Concord (On- 
tario). 


Several methods for measurement of ambient HNO3 
were compared over a 9-day period during the Carbo- 
naceous Species Methods Comparison Study at Glen- 
dora, CA, in August 1986. Hourly averaged HNOS con- 
centrations were in the range 0.5-25 ppbv, with hourly 
maxima each day in excess of 15 ppbv. The measure- 
ment methods included absorption by a nylon filter in 
an open-face filter pack (FP), a transition flow reactor 
tube (TRF) in conjunction with a nylon filter, tunable 
diode laser absorption spectroscopy (TDLAS) and 
Fourier transform infrared (FT-IR) spectroscopy. The 
latter method was chosen as the common method for 
comparison of the daytime HNO3 measurements 
(nighttime concentrations were below the 4 ppbv de- 
tection limit of the FT-IR). Comparing the mean day- 
time HNO3 mixing ratios, the 1-h FP method yielded 
13.9 ppbv (vs 12.9 for FT-IR), the 1-h TDLAS was 11.7 
ppbv (vs 13.2 for FT-IR) and the 12-h TFR was 11.4 


ppbv (vs 12.0 for FT-IR). For the nighttime periods, the 
means of the 2-h FP and the 12-h TER were 1.2 and 
0.95 ppbv, respectively. The measured means were 
within the uncertainties of the methods. 
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PB91-196550/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Atmospheric Research and Exposure 
sessment Lab. 

Preliminary Studies of Video Images of Smoke Dis- 
persion in the Near Wake of a Model Building. 
Journal article. 

A. H. Huber, S. P. Arya, S. A. Rajala, and J. W. 
Borek. c1991, 13p EPA/600/J-91/075 

Pub. in Atmospheric Environment, v25A n7 p1199- 
1209 1991. Prepared in cooperation with North Caroli- 
na State Univ. at Raleigh, and Computer Sciences 
Corp., Research Triangle Park, NC. 


A summary of analyses of video images of smoke in a 
wind tunnel study of dispersion in the near wake of a 
model building is presented. The analyses provide in- 
formation on both the instantaneous and the time-av- 
erage patterns of dispersion. Since the images repre- 
sent vertically-integrated or crosswind-integrated 
smoke concentration, only the primary spatial and 
temporal scales of pollutant dispersion can be exam- 
ined. Special graphic displays of the results are pre- 
sented to have great potential as an easily quantifiable 
——™ medium for studying the dispersion of 
smoke. 


146,146 

PB91-196568/GAR PC A03/MF a 
Environmental Protection Agency, Research Tria 
Park, NC. Atmospheric Research and Exposure 
sessment Lab. 

Wind Tunnel and Gaussian Plume Modeling of 
Building Wake Dispersion. 

Journal article. 

A. H. Huber. c1991, 15p EPA-600/J-91/076 

Pub. in Atmospheric Environment, v25A n7 p1237- 
1249 1991 


The paper summarizes a study of the relationship be- 
tween Gaussian plume models and wind-tunnel 
models. Wind-tunnel measurements of the distribution 
of tracer concentrations downwind of a point source in 
the near wake of a rectangular model building were 
evaluated. Profiles of mean velocity and turbulence 
were measured to characterize the flow. These experi- 
ments were conducted in both a low-turbulence 
boundary layer and a simulated-atmospheric boundary 
layer. The study covered a range of four flow speeds 
and four different sized buildings. The differences in 
observed velocity and concentrations between the re- 
sults for the low turbulence and simulated atmospheric 
boundary layer flow were not significant very near the 
building, but these differences increased in signifi- 
cance at downstream distance greater than 10 times 
the building height. The transition from building-affect- 
ed dispersion levels to levels that were not significantly 
different from dispersion without a building was a func- 
tion of the size of the building. The application of a 
modified Gaussian plume model showed it to be a 
simple, well-suited complement to wind-tunnel meas- 
urements of mean concentrations. 
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PB91-196584/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Atmospheric Research and Exposure 
sessment Lab. 

Moderately Stable Flow Over a Three-Dimensional 
Hill: A Comparison of Linear Theory with Laborato- 
ry Measurements. 

Journal article. 

R. S. Thompson, M. S. rey and J. W. Rottman. 
c1991, 17p EPA/600/J-91/078 

Pub. in Tellus 43A, p49-63 1991. Prepared in coopera- 
tion with NSI Technol y Services beng Research 
Triangle Park, NC., and North Carolina State Univ. at 
Raleigh. Dept. of Marine, Earth and Atmospheric Sci- 
ences. 


Several series of experiments were performed in a 
Stratified towing tank to study the near-field flow of a 
linearly stratified fluid over an isolated three-dimen- 
sional hill. The streamlines were obtained in the labo- 
ratory using a stereographic method to determine the 
paths of plumes of dye released upstream of the hill. 
Velocities over the hill center were obtained by analy- 
sis of video recordings of the dye plumes and with a 





propeller anemometer. The results of these experi- 
ments are compared with numerical solutions, comput- 
ed using Fast Fourier Transforms, of the linearized 
equations of motion for an inviscid fluid. Good agree- 
ment is found for Froude numbers (based on the hill 
height) greater than about 2.0. For Froude numbers 
greater about 4.0, flow patterns were observed to 
differ only slightly from those for neutral flow. 
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PBS1-196683/GAR PC A11/MF A02 
Battelle Pacific Northwest Labs., Richland, WA. 

Acid Precipitation in North America: 1987 Annual 
and Seasonal Data Summaries from Acid Deposi- 
tion — Data Base. 

T. A. Erb, J. C. Simpson, and A. R. Olsen. Oct 89, 
248p EPA/600/4-90/018 

Contract DE-ACO6-76RLO-1830 

See also PB88-166897.Portions of this document are 
not fully legible. Sponsored by Environmental Protec- 
tion Ag , Research Triangle Park, NC. Atmospher- 
ic Research and Exposure Assessment Lab., and De- 
partment of Energy, Washington, DC. 


The report summarizes the 1987 wet deposition pre- 
cipitation chemistry data collected in North America 
and available in the Acid Deposition System (ADS) 
data base. Interpretative statistical analyses are not a 
focus of the report; however, users of the report will 
learn about major wet deposition monitoring networks 
in North America, the extent of their geographic cover- 
age, and general characteristics of wet deposition for 
1987. An overview of each network is given. Annual 
and seasonal (winter, summer) mosaic maps present 
the North American spatial pattern for hydrogen, sul- 
fate, nitrate, ammonium and calcium ion concentration 
and deposition for 1987. An appendix lists 1987 annual 
Statistical summaries for pH, hydrogen ion (derived 
from pH), and the ion species sulfate, nitrate, ammoni- 
um, calcium, chloride, sodium, magnesium and potas- 
sium. Computer-readable and printed copies are avail- 
able for annual and seasonal (winter, spring, summer, 
fall) — summaries for all sites in the monitoring 
network. 
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PBS1-197210/GAR PC A99/MF A04 
Electric Power Research Inst., Palo Alto, CA. 
Proceedings: 1990 SO2 Control Symposium. 
Volume 1. Sessions 1, 2, 3A, and 3B. 

c1990, 640p EPRI-GS-6963-VOL-1, EPRI-RP-982- 
VOL-1, EPA/600/9-91/015A 

See also Volume 2, PB91-197228. Sponsored by Envi- 
ronmental Protection Agency, Research Triangle Park, 
NC. Air and Energy Engineering Research Lab. 

Also available in set of 4 reports PC E99/MF E99, 
PB91-197202. 


The proceedings are of The 1990 SO2 Control Sympo- 
sium held in New Orleans, Louisiana, from May 8 
through May 11. The objective of the Symposium was 
to provide a forum for the exchange of technical and 
regulatory information on sulfur oxide control technolo- 
gy, including wet and dry scrubbing, emerging process- 
es, and international developments in clean coal/acid 
rain technologies. Specific topics covered during the 
Symposium included: SO2 control economics, furnace 
sorbent injection, byproduct utilization, spray dryer 
technology, wet FGD reliability and full scale oper- 
ation, combined SOx/NOx technologies, vendor de- 
oe. post-combustion dry injection, and laboratory/ 
pilot research. The audience included approximately 
800 representatives from electric utilities, government 
agencies, industrial users of FGD, academia, consult- 
ants, process suppliers, equipment manufacturers, 
and R and D firms. The volume covers: International 
Overview, Economics, Furnace Sorbent Injection - 
Demos, and Byproduct Utilization. 
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PB91-197228/GAR PC A24/MF A03 
Electric Power Research Inst., Palo Alto, CA. 
Proceedings: $O2 Control Symposium. 
Volume 2. Sessions 4A, 4B, 4C, and 5. 

c1990, 552p EPRI-GS-6963-VOL-2, EPRI-RP-982- 
VOL-2, EPA/600/9-91/015B 

See also Volume 1, PB91-197210 and Volume 3, 
PB91-197236. Sponsored by Environmental Protec- 
tion Agency, Research Triangle Park, NC. Air and 
Energy Engineering Research Lab. 

Also available in set of 4 reports PC E99/MF E99, 
PB91-197202. 


The proceedings are of The 1990 SO2 Control Sympo- 
sium held in New Orleans, Louisiana, from May 8 


ENVIRONMENTAL POLLUTION & CONTROL 


through May 11. The objecti pecan yr im was 
to provide a forum for exchai technical and 
regulatory information on sulfur oxide control technolo- 
gy, including wet and dry scrubbing, emerging process- 
es, and international developments in clean coal/acid 
rain technologies. Specific topics covered during the 
Symposium included: SO2 control economics, furnace 
sorbent injection, byproduct utilization, spray dryer 
technology, wet FGD reliability and full scale oper- 
ation, combined SOx/NOx technologies, vendor de- 
a ny post-combustion dry injection, and laboratory/ 
pilot research. The audience included approximately 
800 representatives from electric utilities, government 
agencies, industrial users of FGD, academia, consult- 
ants, process suppliers, equipment manufacturers, 
and R and D firms. The volume covers: FS! Recycle, 
Wet FGD Reliability, Spray Dryers, and Wet Full Scale 
Operation. 
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PB91-197236/GAR PC A19/MF A03 
Electric Power Research Inst., Palo Alto, CA. 
$O2 Control 


Proceedings: 1990 Symposium. 
Volune & Eveuions 6A, te 


6B, and 6C. 
c1990, 430p EPRI-GS-6963-VOL-3, EPRI-RP-982- 
VOL-3, EPA/600/9-91/015C 
See also Volume 2, PB91-197228 and Volume 4, 
PB91-197244. Sponsored by Environmental Protec- 
tion Agency, Research Triangle Park, NC. Air and 
Energy Engineering Research Lab. 
Also available in set of 4 reports PC E99/MF E99, 
PB91-197202. 


The proceedings are of The 1990 SO2 Control Sympo- 
sium held in New Orleans, Louisiana, from May 8 
through May 11. The objective of the Symposium was 
to provide a forum for the excha of technical and 
regulatory information on sulfur oxide control technolo- 
gy, including wet and dry scrubbing, emerging process- 
es, and international developments in clean coal/acid 
rain technologies. Specific topics covered during the 
Symposium included: SO2 control economics, furnace 
sorbent injection, byproduct utilization, spray dryer 
technology, wet FGD reliability and full scale oper- 
ation, combined SOx/NOx technologies, vendor de- 
signs, post-combustion dry injection, and laboratory/ 
pilot research. The audience included approximately 
800 representatives from electric utilities, government 
agencies, industrial users of FGD, academia, consult- 
ants, process suppliers, equipment manufacturers, 
and R and D firms. The volume covers: Emerging 
Technologies, Combined SOx/NOx Technologies, 
and Wet FGD Vendor Designs. 
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PB91-197244/GAR PC A25/MF A04 
Electric Power Research Inst., Palo Alto, CA. 
Proceedings: 1990 SO2 Control Symposium. 
Volume 4. Sessions 7A, 7B, and Posters. 

c1990, 579p EPRI-GS-6963-VOL-4, EPRI-RP-982- 
VOL-4, EPA/600/9-91/015D 

See also Volume 3, PB91-197236. Sponsored by Envi- 
ronmental Protection Agency, Research Triangle Park, 
NC. Air and Energy Engineering Research Lab. 

Also available in set of 4 reports PC E99/MF E99, 
PB91-197202. 


The proceedings are of The 1990 SO2 Control Sympo- 
sium held in New Orleans, Louisiana, from May 8 
through May 11. The objective of the Symposium was 
to provide a forum for the exchange of technical and 
regulatory information on sulfur oxide control technolo- 
gy, including wet and dry scrubbing, emerging process- 
es, and international developments in clean coal/acid 
rain technologies. Specific topics covered during the 
Symposium included: SO2 control economics, furnace 
sorbent injection, byproduct utilization, spray dryer 
technology, wet FGD reliability and full scale oper- 
ation, combined SOx/NOx technologies, vendor de- 
signs, post-combustion dry injection, and laboratory/ 
pilot research. The audience included approximately 
800 representatives from electric utilities, government 
agencies, industrial users of FGD, academia, consult- 
ants, process suppliers, equipment manufacturers, 
and R and D firms. The volume covers: Post Combus- 
tion Dry Technologies, Wet FGD Research, and Poster 
Session. 
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PB91-197509/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Environ- 
mental Sciences and Engineering. 
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Air Poilution & Control 


Shedding as a 

M. R. Flynn. 1 Feb 90, 20p 

Grant RO1-OH-02392 

Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. 


Studies were conducted on the spatial distribution of 
concentration in the vicinity of an anthropometric man- 
nequin in a uniform freestream. A set of concentration 
measu' i 


placed in their recirculation zone. Sulfur-hexafluoride 
was used as a tracer gas. Eight isocontour maps were 
generated by using the results of the study. The 
heights of the planes were approximately the positions 
near the navel, the heart and the mouth of the manne- 
quin. Results indicated that the three dimensional con- 
centration field downstream of workers in uniform 
freestreams is unlikely to be very well mixed if the 
source is in the near/wake and that vortex shedding is 
experimentally observed over certain regions of the 
body but not in others. From the experimental results 
obtained in the study and those taken from the litera- 
ture, the authors it that a mannequin can be di- 
vided into three regions with respect to vortex shed- 
ding: the free end region (from the top to the neck) 
characterized by a down wash effect, the intermediate 
region (from the chest to the elbows) characterized by 
the combination of the down wash effect and the 
vortex shedding, and the vortex shedding region (from 
the waist to the knee) characterized by the vortex 
shedding. 
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PB91-197517/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Environ- 
mental Sciences and Engineering. 


ey oan ariability. 

M. R. Flynn, and D. K. George. 1 Feb 90, 14p 

Grant RO1-OH-02392 

Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. 


Exposure levels and how orientation of the body with 
respect to air flow direction affect mean exposure were 
investigated in wind tunnel studies with a mannequin 
and sulfur-hexafluoride as a tracer gas. The manne- 
quin was 41 inches high, and air velocities of 49, 152 
and 265 feet per minute were used. Using a point 
source of tracer indicated that locating a contami- 
nant source within a separated boundary layer results 
in greater exposure variability than when the source is 
outside such a region. These results provide informa- 
tion for estimating the relative exposure variability be- 
tween processes under different aerodynamic condi- 
tions. While these findings focus on worker position as 
the generator of such a separated region, such exam- 
ples will occur in any instance where there is relative 
motion between the air and a bluff body. Work occur- 
ring in large recirculating eddies formed by air move- 
ment around machines, or internal walls and bound- 
aries will likely result in greater exposure variability 
when the pollutant source is within such a zone. The 
number of measurements needed to evaluate expo- 
sure is likely to be greater for such situations. This 
should serve as a crude guide to help industrial hygien- 
ists identify situations of high exposure variability on a 
relative basis. 
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PB91-800193/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


Atmospheric Modeling of Air Pollution, January 
1988-July 1991 (Citations from the NTIS Database). 
Rept. for Jan 88-Jul 91. 

Jul 91, 55p 

Supersedes PB90-853060. 


The bibliography contains citations concerning the de- 
velopment, validation, and application of mathematical 
models for air pollution studies of mobile and station- 
ary pollution sources. The models cover a wide range 
of mathematical complexity, utilizing factors such as 
terrain features, wake effects, diffusion, atmospheric 
stability, atmospheric wind, precipitation scavenging, 
gravitational ition, atmospheric photochemistry, 
and urban heat islands. The models are used to sup- 
port environmental impact studies and effects of pro- 
posed emission control strategies. Excluded are 
models of stratospheric pollution behavior, as applied 
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Air Pollution & Control 


to high flying en. (Contains 159 citations with title 
list and subject index.) 
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PB91-800243/GAR PC NO1/MF NO1 
ee Technical Information Service, Springfield, 


Asbestos and Silicate Poliution in the Workplace, 
January 1980-July 1991 (Citations from the NTIS 
Database). 

Rept. for Jan 80-Jul 91. 


Jul 91, 51p 
Supersedes PB90-852435. 


The bibliography contains citations concerning occu- 
pational exposure to asbestos and silicate fibers in the 
workplace. Correlations are cited between occupation- 
al exposure, carcinogenicity, and mortality in some of 
the citations. Included are surveys of occupational ex- 
posure of shipyard workers, mechanics, miners, insu- 
lation installers, jewelers, and welders. Asbestos and 
silicate pollution exposure standards, and hazard con- 
trol technology are cited. References to asbestos re- 
moval, and non occupational asbestos and silicate pol- 
lution are excluded and can be found in other bibliogra- 
phies. Also excluded are Health Hazard Evaluations 
for a specific location and Industrial Hygiene Survey 
Reports. (Contains 167 citations with title list and sub- 
ject index.) 
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PB91-800250/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


Particulate Air Pollution: Computer Modelling, Jan- 
uary 1980-July 1991 (Citations from the NTIS Data- 


). 
Rept. for Jan 80-Jul 91. 
Jun 91, 40p 


The bibliography contains citations on computer simu- 
lation and modelling of emission, concentration, con- 
trol and dispersion of particulate air pollutants. Radon, 
asbestos, fly ash, acid mists and other pollutants are 
covered, and sources include power plants, ships, 
automotive vehicles and roadways. Computer soft- 
ware for main frame and micro computers is covered. 
(Contains 102 citations with title list and subject index.) 
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PB91-800292/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


Automobile Air Pollution: Automotive Fuels, Janu- 
~~ aes 1991 (Citations from the NTIS Da- 
ta ; 

Rept. 7 “_ 80-Aug 91. 

Jul 91, 

Scsetedes PB90-856642. 


The bibliography contains citations concerning the uti- 
lization of fuels and fuel additives for the reduction of 
automotive air pollution. Alternative fuels discussed in- 
clude gasohol, methane, natural gas, and hydrogen. 
Improvements to gasoline and its properties which 
affect air pollution are considered, as well as lead and 
other fuel additives. (Contains 170 citations with title 
list and subject index.) 
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TIB/A91-00696/GAR PC E09 
Kraetzig (Dr.) Ingenieurgesellschaft m.b.H., Aachen 
(Germany, F.R.). 
Messung organischer S ger- 
inger Konzentration. T. 1. eee seme ‘ete. 
ment of low-concentration organic pollutant emis- 
sions. Pt. 1. Summary). 

T. Kraetzig, W. Habbel, U. Ebert, R. Niessner, and 
W. Robers. Jan 90, 74p 

Contract BMFT 01VQ8710 

in German. 


—" $4, 





Industrial processes, furnaces, manufacturing und fin- 
ishing processes emit a great variety of organic sub- 
stances. Among these there are partially high toxical 
compounds which - even occurring in small concentra- 
tions - represent a high environmental risk. The study 
states the priority need for the development of new 
measuring techniques for the emissions of these toxic 
organic substances, especially of the polycyclic aro- 
matic compounds (PAC). As a recommendation for the 
first steps in the technical development, a present 
knowledge base list with the most important groups of 
PAC for emission measurements has been provided. 
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The substances of this list have been verified regard- 
ing their appearance in processes. The investigation of 
the state of measuring technique for the emission of 
PAC shows that at present time possibilities to deter- 
mine these compounds basically exist, the expense 
however is rather high and the use of measuring meth- 
ods e.g. as part of an automatic plant control system, 
is not possible. The essential weak points and the defi- 
cency of the existing measuring techniques and thus 
the need of new developments have been identified by 
connecting the tasks of PAC-emission measurements 
with the demands to the measuring techniques. This 
results in concrete recommendations for the develop- 
ment of new techniques to measure the emission of 
PAC. (orig.). (TIB: FR 4186(1).) (Copyright (c) 1991 by 
FIZ. Citation no. 91:000696.) 
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TIB/B91-00768/GAR PC E14 
Hessische Landesanstalt fuer Umwelt, Wiesbaden 
Germany, F.R.). 
hwefelbelastung der Fichtenbestaende in den 
Raeumen Wiesbaden-Taunus und Hessischer 
ssart in den Jahren 1977, 1980 und 1983. 
(Sulfur load to the spruce stands in the regions 
Wiesbaden-Taunus and Hessischer Spessart in the 
ears 1977, 1980, and 1983). 
. Gasch, K.F. Wentzel, H.J. Jaeger, and L. 
> aa Apr 90, 124p Rept no. ISBN 3-89026- 
101-9 


In German. Hessische Landesanstalt fuer Umwelt. 
Schriftenreihe, no. 102. 


The investigation aimed to study the SO sub 2 load to 
spruce stands. For this purpose, the sulfur content in 
about 1700 needle samples was analysed, by stand- 
ardized techniques, separately for organic (OS) and in- 
organic (AS) bonding. The investigations evaluated 
here comprise a one-month sampling programme and 
three October sampling programmes. In the course of 
the total evaluation the quotient OS:AS proved a much 
better indicator of SO sub 2 load than OS+AS, the 
total sulfur content in the needles employed so far. - 
Between 1980 and 1983, the investigation results in 
the Hessischer Spessart showed no_ essential 
changes. Things were different in the Taunus, where 
there was a striking decrease of needle sulfur con- 
tents; this is accompanied by a change in the ratio of 
sulfur fractions. According to the observations made, 
the dominance of AS observed in 1977 was reversed 
into an OS dominance in 1983, which may be ex- 
plained in part by a reduction of SO sub 2 nuisances, 
with a higher share of nitrogen oxide nuisances and 
photooxidant nuisances as a corollary. (KST). (Copy- 
right (c) 1991 by FIZ. Citation no. 91:000768.) 
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TIB/B91-00814/GAR PC E14 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Projekt Europaeisches Forschungszentrum 
fuer Massnahmen zur Luftreinhaltung. 

Simultane trockene SO sub 2 -Sorption und kataly- 
tische NO sub x -Reduktion mit aktivierten Kalk- 
produkten. (Simultaneous dry SO sub 2 -sorption 
and catalytic NO sub x -reduction). 

W. Weisweiler, and R.L. Schmitt. Jan 91, 181p Rept 
no. KFK-PEF--77 

In German. With 93 figs., 27 tabs., 156 refs. 

TIB: RO 2590 (77). 


In the simultaneous working so called WSONOx proc- 
ess a basic sorbent and a SCR-catalyst were injected 
in a fluidized bed system and are reacting with flue gas 
components. The sorbent material, calcined limestone 
or hydrated lime, as well as the SCR-catalyst based on 
SiO sub 2 and Al sub 2 O sub 3 , were used as pellets. 
The catalytically active compounds of the SCR-cata- 
lyst are the sulfates or oxides of iron and manganese. 
In the oxide form the transition metals iron and man- 
genese are catalytically active for the denitrification 
between 200 and 350 deg C, in the sulfatic form be- 
tween 300 and 450 deg C. Contrary to the oxides of 
iron and manganese the sulfates do not get poisenend 
by SO sub 2 and do not produce reasonable mounts of 
N sub 2 O, which will form NO sub 2 in the free atmos- 
phere. For the desulfurization process sorbents based 
on limestone were used. The sorbent has to be cal- 
cined or additionally hydrated to form a sorbent of high 
porosity. If the calcination process was carried out ina 
fluidized bed system such a high porosity of the sor- 
bent is reached. This sorbent material showed the 
maximum of sulfation capacity at temperatures of 
about 500 deg C. The maximum of the sorbent utiliza- 
tion rate reaches for example an amount of about 0.4 
within a reaction time of 15 minutes. In presence of 


additionally 10 V/O CO sub 2 a huge amount of the 
sorbent got carbonated, ~ gevaay in the temperature 
range between 500 and 700 deg C. Calculations using 
the random pore model describe the behaviour of the 
sulfation process of the sorbent in depence of reaction 
time. The sulfation of CaO is dependent on the diffu- 
sion of SO sub 2 rough the product layer containing 
CaSO sub 4 /CaSO sub 3. i ). (Copyright (c) 1991 
by FIZ. Citation no. 91:00081 
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TIB/B91-00815/GAR PC E09 
Petersen (H.) Gesellschaft fuer Verfahrenstechnis- 
chen Anlagenbau m.b.H. und Co. K.G., Wiesbaden 
(Germany, 4 

Abscheidung toxischer, organischer und anorgan- 
ischer Verbindungen aus Reingasen von Abfaliver- 
brennungsaniagen mit aktiviertem Koks. Absch- 
lussbericht. (Precipitation of toxic, organic, and in- 
organic compounds of pure gases of a municipal 
incinerator with active carbon. Final report). 

W. Nikolav. 1988, 28p 

Contract BMFT 1430363 

In German. 

TIB: D.Dt.F. AC 1000 (38,3). 


In 1986 a pilot plant with a throughput of 100 m (3) /h 
flue gas has been built at the municipal incinerator Sta- 
pelfeld. en this ede plant the precipitation of PCDD, 
PCDF, P. B, ecotoxic elements and their com- 
pounds me’ active carbon has been tested. The re- 
search project was executed in cooperation of Univer- 
sity Hamburg (analysis-technic), the MVA Stapelfeld 
and the company Hugo Petersen (process design). 
The results of the analysis and the collection effi- 
ciences of the pollutants in the active carbon bed are 
stated in the final report of the University Hamburg. 
Main part of the Hugo Petersen final report are the re- 
sults of the experiences gathered during the operation 
of the pilot plant. During the pilot test of three months 
in 1987, devided in two parts, it was stated that the 
dust carried along with the flue gases, causes a high 
increase of the pressure loss in the pilot reactor. Differ- 
ent means of avoiding this pressure loss increase in 
the pilot plant were tested, but regarding large-scale- 
units proved means are available to counteract the 
pressure loss increase. (orig.). (Copyright (c) 1991 by 
FIZ. Citation no. 91:000815.) 


Environmental Health & Safety 


146,163 

AD-A233 953/9/GAR PC A02/MF A01 
Krug Life Sciences, San Antonio, TX. 

Noninvasive Techniques for Assessing the Effect 
of Environmental Stressors on Visual Function. 
Final rept. Aug 88-Mar 90. 

R. D. Glickman, J. W. Rhodes, and D. J. Coffey. 
1991, 7p USAFSAM-PROC-90-11, 

Contract F33615-88-C-0631 

Availability: Pub. in Neuroscience and Biobehavioral 
Reviews, v15 p173-178, 1991. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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DE91009915/GAR 

Oak Ridge National Lab., TN. 
Chemical comparison of weathered spilled oil and 
Exxon/Valdez hold oil from an occupational health 
standpoint. 

W. H. Griest, C. Ho, M. R. Guerin, and R. L. Tyndall. 
1991, 21p CONF-910659-6 

Contract ACO05-840R21400 

Annual meeting and exhibition of the Air and Waste 
Management Association (AWMA) (84th), Vancouver 
(Canada), 16-21 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


On March 24, 1989, the oil tanker Exxon/Valdez ran 
aground on Bligh Reef located off the coast of Alaska, 
and 11 million gallons of Northslope Alaska crude oil 
were spilled into Prince William Sound. More than 
11,000 workers and uncounted volunteers participated 
in the clean up operation. The exposure of cleanup 
workers to spilled oil over several months of cleanup 
operations suggests the need for an assessment of 
any unusual occupational health hazards. To address 
this issue, weathered spilled oil and hold oil were sub- 


PC A03/MF A01 





jected to biodirected chemical fractionation and target 
chemical analyses. Potential inhalation, ingestion, and 
dermal contact hazards were investigated. The char- 
acterization methods of the DOE/Office of Health and 
Environmental Research Synthetic Fuels Program 
were applied to samples related to the spill to permit 
inter-comparability with that data base. Two oil spills 
were obtained for characterization. Exxon/Valdez hold 
oil collected directly from the hold of the tanker was 
provided by the National Institute of Environmental 
Health Sciences. Also provided was a 75-days old 
weathered spilled oil sampled on June 6, 1989, from a 
skimmer collecting oil washed off of Knight Island. Be- 
cause 40 wt % of the weathered oil consisted of non- 
oil materials such as sand, entrapped water, and 
leaves, an oil fraction was prepared by suspending the 
oil benzene/chloroform drying with anhydrous magne- 
sium sulfate, oy and removing the solvent by 
rotary evaporation. The tests conducted here suggest 
that there is no unusual human health hazard associat- 
ed with the weathered Exxon/Valdez spilled oil in the 
context of other petroleum crude oils. Clearly, the vola- 
tile organics in the freshly spilled oil present a potential 
inhalation hazard, but such a threat is considerably 
mitigated by weathering. The polar neutral chemical 
class fraction increases notably during weathering, but 
does not appear to represent an increased genotoxic 
hazard. 20 refs., 1 fig., 4 tabs. 
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DE91010415/GAR PC A09/MF A01 
EG and G Rocky Flats, Inc., Golden, CO. 

Qualitative risk assessment as a remediation man- 
agement tool. 

Thesis (M.S). 

D. E. Knutson. 14 Mar 91, 190p RFP-4348 

Contract AC34-90DP62349 

Sponsored by Department of Energy, Washington, DC. 


The technique used to complete this thesis utilizes ex- 
isting NRC and EPA guidance on health-based risk to 
qualitatively prioritize preliminary assessments and 
provide a tool for the direction and management of re- 
mediation activities. This method is intended as a deci- 
sion making tool to aid in prioritizing the remediation 
effort and manage the remedial investigation and fea- 
sibility study (RI/FS) process. It is not a replacement 
for the RI/FS. The methodology for qualitative risk as- 
sessment utilizes data gathered in preliminary assess- 
ments and calculates the health-based hazards and 
consequences from contaminants found at each indi- 
vidual location. The health-based qualitative risk indi- 
cated that (number sign)6 fuel oil, carbon tetrachloride, 
depleted uranium, and enriched uranium were the con- 
taminants of major concern, in that order. Plutonium 
ranked approximately sixth in the contaminant of con- 
cern priority. 38 refs., 1 fig., 9 tabs. 
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PB91-183145/GAR PC A05/MF A01 
Office of Technology Assessment, Washington, DC. 
Identifying and Controlling Immunotoxic Sub- 
stances. 

Background paper. 

May 91, 92p OTA-BP-BA-75 

Also available from Supt. of Docs. 


The background paper, describes the state-of-the-art 
of identifying substances that can harm the immune 
system. Chapter 2 provides basic information about 
the principal components of the immune system and 
the general consequences that stem from perturba- 
tions to it. Chapter 3 describes methods for evaluating 
chemical immunotoxicity and reports on some known 
or suspected immunotoxicants. Chapter 4 summarizes 
Federal research and regulatory activities related to 
immunotoxicity. Appendix A provides a very brief syn- 
opsis of income replacement programs available to 
persons disabled by toxic exposures. 
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PB91-195982/GAR PC A03/MF A01 
Health Effects Research Lab., Cincinnati, OH. 

ORD Health Biomarkers Program. Research Strat- 
egy Document. 

Final rept. 

J. R. Fowle, and E. Collins. Apr 91, 29p EPA/600/9- 

91/009 

Prepared in cooperation with Eastern Research 
Group, Inc., Arlington, MA. 


The document outlines the framework for developing, 
validating, and applying biomakers that Office of Re- 
search and Development (ORD) uses to facilitate plan- 
ning, budget allocations, and collaboration in bio- 
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marker research. Within the framework of the bio- 
markers research plan, ORD evaluates EPA’s regula- 
tory needs, its own capabilities, and the state-of-the- 
science. In the evaluation, ORD considers biomarker 
techniques as tools in understanding life processes: 
thus, rather than exploring biomarkers as ends in 
themselves, ORD incorporates biomarker research ef- 
forts into ongoing and future research programs. The 
document also defines terms and concepts used in the 
research in an effort to standardize their use across 
ORD laboratories. 
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PBS1-197491/GAR PC A03/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Div. of Physical Sciences and pt ew ing. 
In-Depth Survey Report: The Control of ylene 
Chloride in Furniture Stripping at Association for 
Retarded Citizens, foe County Chapter, 
Inc., Meadow Lands, Pennsylvania. 

Sa and A. A. Beasley. Mar 91, 32p ECTB- 


A study was made to document and evaluate effective 
techniques for the control of potential health hazards 
involved in furniture stripping activities at the Associa- 
tion for Retarded Citizens located in Meadow Lands, 
Pennsylvania. The research was prompted by the 
rowing concern of the hazards of methylene-chloride 
75092) exposure as used in the stripping process. 
Under the existing ventilation system the worker’s ex- 
posure to methylene-chloride was 600 to 1150 parts 
per million (ppm). A new ventilation system was in- 
stalled. The installed ventilation system was designed 
to be configured and tested using three different 
hoods: slot, downdraft, and a combination of the two. 
The important ideas in the new system were: providing 
adequate make up air for the furniture stripping area; 
removing the charcoal filters; discussing improved 
work practices with the workers; and redesigning the 
ventilation system so that it was as close as possible 
to the exposure sources. The final configuration of the 
system reduced the exposures to a geometric mean of 
25ppm. 
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PBS1-197525/GAR PC A03/MF AO1 

National Inst. for Occupational Safety and Health, Mor- 

Fh sete WV. Div. of Respiratory Disease Studies. 
ndotoxins in Bulk Cottons and Airborne Dusts. 

ERC, Inc. 

Final rept. 

S. A. Olenchock. 1991, 32p 


Endotoxin contamination in airborne vertically elutriat- 
ed (VE) and total cotton dust was investigated in yarn 
preparation areas two cotton textile mills in Shanghai, 
China. The two cotton textile mills had been studied 5 
years earlier. Dusts from all areas of the textile mills 
contained endotoxins. Endotoxin burdens in VE dusts 
from the carding area were similar in both mills while 
the endotoxin contamination of total dust from carding 
in Mill 1 was over three fold greater than that of total 
dust from carding in Mill 2. Mean endotoxin levels were 
in all areas of both mills above the reported threshold 
for acute pulmonary function effects in humans. Air- 
borne endotoxic burden was generally higher than 
levels found 5 years previously in the same mills. Ex- 
tracts of the bulk cotton samples were evaluated for 
their relative interleukin 1 (IL-1) inducing activity with 
peripheral blood mononuclear cells. Measurement of 
culture supernatant fluids with a commercial ELISA 
assay showed that extracts from four of seven sam- 
ples induced significantly more IL-1 than would have 
been predicted by the level of endotoxin in the sam- 
ples. Results indicated that factors other than endo- 
toxin may be involved also in the overall response to 
cotton dust. 
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PB91-190439/GAR PC A14/MF A02 
Bureau of Land Management, Rock Springs, WY. 
Rock Springs District. 

Rock Springs Wilderness Environmental Impact 
Statement for the Rock Springs District (Fremont, 
Lincoin, Sublette, and Sweetwater Counties). 

Final rept. 

Aug 90, 324p 

Also available from Supt. of Docs. 
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The Final Environmental Impact Statement (EIS) ana- 
lyzes the effects of designation or ignation, as 
wilderness, of 217,282 acres of public in 13 wil- 
derness study areas (WSAs) in southwest Wyoming. 
The EIS was prepared in response to Section 603 of 
the Federal Land Policy and Management Act of 1976 
(FLPMA), which directs the Bureau of Land Manage- 
ment (BLM) to inventory, study, and report to Con- 

ress, through the Secretary of the Interior and the 

esident, those public lands suitable for wilderness 
designation. 
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PB91-190462/GAR PC A15/MF A02 


ument are not fully legible. 


The Federal Land Policy and a Act of 1976 
(FLPMA) mandates the Bureau of Management 
(BLM) to manage public lands and their resources 
under the principles i i 
yield. Wilderness values are identified as part of the 
spectrum of multiple resource values and uses consid- 
ered in the land use planning process. The document 
analyzes the environmental impacts of either designat- 
ing or not designating 102,076 acres in eight wilder- 
ness study areas in Colorado as wilderness. The rec- 
ommendations for the WSAs presented in the EIS will 
be reported. ress will then decide whether the 
WSAs should be designated as wilderness or released 
and managed for uses other than wilderness. 
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PB91-190470/GAR 
Bureau of Land M 


Final rept. 

Nov 90, 497p 

Also available from Supt. of Docs. See also PB90- 
179961 .Portions of this document are not fully legible. 


The Final Wilderness EIS analyzes the impacts of des- 
ignating or not designating each of fifteen wilderness 
study areas (WSAs) as wilderness. The WSAs are 
managed by the Bureau of Land Management (BLM) 
as part of the Craig District's White River, Kremmling, 
and Little Snake resource areas in northwest Colora- 
do. BLM’s wilderness program is a result of the Feder- 
al Land Policy and Management Act of 1976 (FLPMA). 
Section 603 of the Act directed the BLM to review 
public lands suitable for inclusion in the National Wil- 
derness Preservation System (NWPS), and then report 
to the Congress through the Secretary of the Interior 
and the President. Section 202 of FLPMA provides au- 
thority through the land use planning process to study 
and recommend areas for wilderness designation that 
are not covered under Section 603. 
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/GAR 
Oak Ridge National Lab., TN. 
Implementation pian for Air Force Environmental 


Noise Assessment er. 

R. B. Braid, and J. H. Reed. Feb 91, 81p ORNL/TM- 
11479 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This report details an implementation plan for estab- 
lishing the Air Force Environmental Noise Assessment 
Center (AFENAC or the Center) to serve as the Air 
Force's sii center for environmental noise assess- 
ment. AFENAC would be staffed by the Air Force’s ex- 
perts in applied environmental noise assessment and 
community planning and would be responsible for im- 
plementing various technologies throughout the Air 
Force to calculate expected noise levels from different 
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aircraft operations. More specific AFENAC responsibil- 
ities are discussed in Sect. 2. AFENAC would be im- 
portant in facilitating the Air Force’s flying mission, in 
view of growing public concern over noise-related 
issues around air bases and beneath low altitude and 
supersonic airspaces as well as encroaching land uses 
around air bases. This implementation plan recom- 
mends how AFENAC could be established and operat- 
ed to achieve its purpose. The plan reflects consider- 
able interaction between the authors and a number of 
Air Force organizations including the program office, 
HQ AFESC/DEMP, and the associated staff of the 
AICUZ ram; air staff personnel in HQ USAF/ 
LEEV, HQ USAF/LEED, and HQ USAF/XOOSA; 
NSBIT; AAMRL/BBE; HQ AFSC/XTH; HQ AFLC/ 

DEPR; and various personnel on the environmental 
community planning, and operations staffs at the Tac- 
tical Air Command, Air Force Logistics Command, Air 
National Guard, and Air Force Reserves. This imple- 
mentation plan consists of four major sections. Section 
2 sets forth the responsibilities of AFENAC. Section 3 
discusses the organization, staffing, and fundin 
AFENAC. The noise assessment technologies an iz 
sociated computer hardware that should be trans- 
ferred to Air Foice users through the auspices of 
AFENAC are detaiied in Sect. 4, and Sect. 5 estab- 
lishes a schedule and procedures for accomplishing 
these objectives. 3 figs., 7 tabs. 
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PB91-110411/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Pesticides and Toxic Substances. 
Endangered Species Protection Program as It Re- 
lates to Pesticide Regulatory Activ’ Report to 


Congress. 
May 91, 63p EPA/540/09-91/120 


The document addresses the amendments to the En- 
dangered Species Act (ESA) of 1973 (16 U.S.C. 1531 
et seq.). Section 1010(C) of the amended act directs 
the Administrator of the US, EPA to submit a report to 
Congress on the results of joint efforts undertaken by 
EPA, the United States Department of Agriculture 
(USDA) and the United States Department of the Inte- 
rior (DOI). As described in Section 1010(b), the efforts 
are to identify reasonable and prudent means to imple- 
ment an endangered species protection program as it 
relates to pesticide regulatory activities. 
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PB91- 7704548/GAR PC A03/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
| ese Bilthoven J mcsetnt peace 8 

Mecay van Paraquat voor Enkele Bodemorgan- 

(Toxicity of Paraquat for Some Soil Microor- 
peor 

. M. Dirven-van Breemen, C. A. M. van Gestel, J. J. 
C. van der Pol, N. M. van Straalen, and R. 
Baerseilman. Nov 90, 21p RIVM-710301003 
Text in Dutch; summary in English. Prepared in coop- 
eration with Vrije Univ., Amsterdam (Netherlands). 
Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


The report describes a study on the toxicity of para- 
quat for soil microorganisms, acari (Platynothrus pel- 
tifer), collembola (Orchesella cincta), isopods (Porcel- 
lio scaber) and earthworms (Eisenia andrei). Acari and 
collembola were fed with treated algae, whereas the 
other organisms were tested in soil. In case of the 
microorganisms the effect on the mineralization of ac- 
etate was tested. For the other organisms effects on 
survival and reproduction were determined. For all or- 
ganisms except earthworms, paraquat did not have 
any effect at 1000 mg/kg, which was the highest con- 
centration tested. Earthworms appeared to be more 
sensitive: at 1000 mg/kg paraquat in artificial soil re- 

 signtcarty affected. For earthworms 

ffect Concentration is 450 mg/kg. 
From literature Sata it can be concluded that on organ- 
ic soils already at lower concentrations (> or = 165 
mg/kg) effects on earthworms may occur. 
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PB91-194613/GAR PC A04/MF A01 
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Rijksinstituut voor de Volksgezondheid en Milieuhy- 
gene. Bilthoven (Netherlands). 

haviour of Pesticides in Aquifer Materials: Labo- 
ratory Column Experiments. 
P. H. C. Weijnen. Aug 90, 58p RIVM-725502002 
Summary in Dutch. See also PB91-157743. Spon- 
sored by Commission of the European Communities, 
Brussels (Belgium). Directorate-General for Science, 
Research and Development. 
Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


Sorption of pesticides by aquifer materials was studied 
by laboratory column experiments. Sorption was found 
but was always very low. Retardation factors ranged 
from 1 to 1.28 and K(sub om) -values are in the same 
order of magnitude as found for topsoils, indicating 
that organic matter is the most important parameter for 
sorption of pesticides by soils. Column experiments 
are favorable above batch experiments to study sorp- 
tion of pesticides on aquifer materials. 


146,177 
PB91-196014/GAR PC A03/MF A01 
Technical Resources, Inc., Davis, CA. 

Design of Terrecosm Enclosures for Use in Ecor- 
isk Assessment Evaluations. 

C. M. Knapp, E. Heske, V. Marble, H. Weeks, and W. 
Eichler. Jun 91, 36p ee 91/038 

Contract EPA-68-CO-0021 

Prepared in cooperation with New Mexico Univ., Albu- 
querque, California Univ., Davis, and Oregon’ State 
Univ., Corvallis. Sponsored by Corvallis Environmental 
Research Lab., O 


The project has been designed to provide large, out- 
door enclosures (terrecosms) for use in os in the 
risk assessment methodology used by the US 
These enclosures have been designed to permit a. 
ing effects of insecticide applications on non-target 
populations (voles) existing in nearly natural condi- 
tions. The study is necessitated because recent evi- 
dence indicates that the existing method (the quotient 
method, which compares an organism’s exposure 
level to the level of hazard observed at that exposure 
level) has failed to anticipate ecological damage re- 
sulting from insecticide applications. As a result, EPA's 
Office of Pesticides and Toxic Substances (OPTS) has 
requested assistance from EPA’s Environmental Re- 
search Laboratory in Corvallis, OR (ERL-C) in field vali- 
dating or improving the quotient method. 
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PB91-196436/GAR PC A02/MF A01 
Corvallis Environmental Research Lab., OR. 

Effects of Dietary Exposure to Methyl! Parathion 
on Egg Laying and Incubation in Mallards. 

Journal article. 

R. S. Bennett, B. A. Williams, D. W. Schmedding, 
and J. K. Bennett. c1991, 9p EPA/600/J-91/062 
Pub. in Environmental Toxicology and Chemistry, v10 
p501-507 1991. Prepared in cooperation with NSI 
Technology Services Corp., Corvallis, OR. 


An outdoor pen study was conducted with mallards 
(Anas platyrhynchos) to evaluate the effects of an 9-d 
dietary exposure to methyl parathion (400 ppm) on egg 
laying and incubation when treatment was initiated at 
different times in the nesting cycle. Treatment groups 
were defined as egg laying (chemical initiated after 
fourth egg laid in nest), early incubation (initiated after 
day 4 of incubation), late incubation (initiated after day 
16 of incubation) and control (no chemical). Forty-eight 
pairs (12/group) were allowed to nest and hatch 
broods. In the egg laying group, daily egg production 
was reduced significantly during the treatment period 
compared to controls, but 4 of 10 hens resumed pro- 
duction post-treatment. One of ten control hens aban- 
doned its nest, whereas 17 of 23 hens in the early and 
late incubation groups either died or exhibited changes 
in incubation behavior, with 7 hens abandoning their 
nests and 6 displaying reduced nest attentiveness for 
one or more days during treatment. Reproductive pa- 
rameters were not significantly different between treat- 
ment groups, but the number of hatchlings per nest 
was 61, 43 and 58% of controls for the egg laying, 
early incubation and late incubation groups, respec- 
tively. The study showed that nesting success may be 
impacted by short dietary exposures to methyl parath- 
ion, particularly during early incubation. 
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PBS1-197053/GAR PC A06/MF A01 


Environmental Seattle, WA. 
Region X. 

Pesticides in Natural Systems: ‘How Can Their Ef- 
fects Be Mon ings of the Confer- 
= Held ry Corvallis, Oregon on December 11- 


1990. 
3 91, 115p EPA/910/9-91/011 


A collection of papers representing some of the re- 
we given at a Conference on the same subject held 
ember 11 and 12 at Corvallis Oregon. The 10 
papers are grouped under the headings, Aquatic Sys- 
tems, Terrestrial Systems, Theoretic Studies, and 
Frameworks for Longterm Monitoring. The first three 
sessions include rs dealing with Puget Sound, 
upland game birds, reference watercourses, lichens as 
biomonitors, effects of a fungicide on soil communi- 
ties, and mathematical methods of ordering data into 
meaningful groups. The last session contained a paper 
on EPA's Ecological Monitoring and Assessment Pro- 
—_ EMAP, and the US Geological Survey’s River 
asin Surveys (The Yakima River represents a pilot for 
these studies). Two of the paj served as focus 
papers on the subjects of Biomonitoring and Risk As- 
sessment, respectively. Each of the two papers is fol- 
lowed by a transcript of the discussion which took 
place in a workshop on the same theme. The volume 
= abstracts of papers not reproduced there in 
ull. 
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AD-A234 343/2 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Applications to Subseabed Disposal: (ISHTE) - A 
Model Experiment. 

Journal article. 

C. M. Percival, L. O. Olson, R. H. Bennett, F. L. 
Sayles, and A. J. Silva. 1989, 91p Rept no. NOARL- 
JA-360-049-88 

Availability: Pub. in Marine Geotechnology, v8 n4 
p285-371 1989. Available only to DTIC users. No 
copies furnished by NTIS. Availability: Taylor and Fran- 
cis, Inc., 1900 Frost Rd., Suite 101, Bristol, PA 19007, 
PC$25.00. 


No abstract available. 
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DE89013530/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Thoron (radon-220): The other radon gas, its gen- 
eration measurement and dose assessment. 

D. B. Howe. May 89, 26p WHC-SA-0626 

Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This paper discusses thoron and its health — as- 


pects in a fuel reprocessing plant, its physical behavior 
in the plant, its measurement, and its dose impact on 
the public. 6 figs., 2 tabs. (ERA citation 16:000222) 


146,182 
DE91009617/GAR PC A12/MF A02 
Sandia National Labs., Albuquerque, NM. 
Regional doubie-porosity solute transport in the 
Culebra dolomite under brine-reservoir-breach re- 
lease conditions: An analysis of parameter sensi- 
ig and importance. 

eeves, G. A. Freeze, V. A. Kelley, J. F. Pickens, 
aa D. 1. Upton. Feb 91, 252p SAND-89-7069 
Contract ACO4-76DP00789 
Sponsored by Department of Energy, Washington, DC. 


A repository-breach scenario has been investigated in 
which a borehole is assumed to pass through the 
WIPP repository and to strike a q ena brine res- 
ervoir located within the Castile Formation. After plug 
degradation, this borehole is assumed to provide a 
pathway through which pressurized brine can transport 
repository wastes to the Culebra. To examine brine- 
reservoir parameter sensitivity and importance, the 
report considers three performance measures: peak 
brine discharge rate from the intrusion borehole to the 
Culebra, cumulative discharge over 10,000 years, and 
cumulative discharge over 100,000 years. To examine 





Culebra transport-parameter sensitivity and impor- 
tance, the report considers three performance meas- 
ve travel time, cumulative release over 10,000 
ears, and peak concentration, all evaluated at the 
WIPP boundary. In terms of its need for further charac- 
terization the report ranks borehole transmissibility first 
in importance, followed by Culebra-transport and res- 
ervoir-storage parameters. Matrix-diffusion param- 
eters (@.g., matrix-block length) rank about evenly with 
convective-transport parameters (e.g., Darcy flux), in- 
dicating the significance of the matrix-diffusion mecha- 
nism for simulation of Culebra transport. Several find- 
ings are significant for performance-assessment stud- 
ies. The report justifies the use of an exponential 
decay model for borehole flow. It also identifies a rela- 
tively large class of simulations (e.g., for travel-time 
and cumulative-release performance measures) for 
which a one-dimensional transport simulation is - 
ceptable, with the one coordinate axis aligned 
streamline of the steady-state Culebra flow field. The 
report cautions, however, that single-porosity models 
may not provide an acceptable alternative to a more 
rane double-porosity simulation. 64 refs., 36 figs., 
S. 
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Compilation of selected marine radioecological 

data for the Formerly Utilized Sites Remedial 

Action Program: Summaries of available radioeco- 

— concentration factors and biological half- 
es. 

L. S. Gomez, M. G. Marietta, and D. W. Jackson. 

Feb 91, 270p SAND-89-1585 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


The Formerly Utilized Sites Remedial Action Program 
has updated an extensive objective concentration 
factor and biological half-life data base from the inter- 
national marine radioecological literature. A microcom- 
puter-based data management system has been im- 
plemented to provide statistical and graphic summa- 
ries of these data. The data base is constructed in a 
manner which allows subsets to be sorted using a 
number of interstudy variables such as organism cate- 
gory, tissue/organ category, geographic location (for 
in situ studies), and several laboratory-related condi- 
tions (e.g., exposure time and exposure concentrator). 
This report updates earlier reviews, and provides sum- 
maries of the tabulated data. In addition to the concen- 
tration factor/biological half-life data base, we provide 
an outline of other published marine radioecological 
works. Our goal is to present these data in a form that 
enables those concerned with predictive assessment 
of radiation dose in the marine environment to make a 
more judicious selection of data for a given application. 
588 refs., 18 figs., 3 tabs. 
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9103152-1 

Contract AC06-76RL01830 

International Zurich symposium and technical exhibi- 
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land), 12-14 Mar 1991. Sponsored by Department of 

Energy, Washington, DC. 


Natural background levels of atmospheric electric and 
geomagnetic field levels are extremely low. Over the 
past several decades, however, human beings and 
other life forms on this planet have been subjected to a 
dramatically changing electromagnetic milieu. Expo- 
nential increases in exposure to EM fields have oc- 
curred, largely because of technological advances as- 
sociated with increased use of electricity; e.g. expand- 
ing power generation and transmission systems, the 
increased use of wireless communications, and radar. 
EM field generating devices have proliferated in indus- 
trial plants, office buildings, homes, public transporta- 
tion systems, and elsewhere. Significant increases 
have occurred in EM field strengths spanning all fre- 
quency ranges; therefore, this paper presents a brief 
overview of the potential impacts of these fields, pri- 
marily at extremely low frequencies (ELF), but also at 
MW and PF. 2 refs. 
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Twelfth annual US DOE low-level waste manage- 
ment conference. Summary and proceedings. 
1990, 346p CONF-9008119 

Contract ACO7-761D01570 

Annual Department of Energy (DOE) low level waste 
management conference (12th), Chicago, IL (USA), 
28-29 Aug 1990. Sponsored by Department of Energy, 
Washington, DC. 


The papers in this document ee the proceed- 
ings of the Department of Energy’s Twelfth Annual 
Low-Level Radioactive Waste Management Confer- 
ence, which was held in Chicago, ilinos, on August 28 
and 29, 1990. General subjects addressed during the 
conference included: mixed waste, low-level radioac- 
tive waste tracking and transportation, public involve- 
ment, performance assessment, waste stabilization, fi- 
nancial assurance, waste minimization, licensing and 
environmental documentation, below-regulatory-con- 
cern waste, low-level radioactive waste temporary 
— current challenges, and challenges beyond 
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Animal intrusion status report for fiscal year 1990. 
Me rept. 

D. S. Landeen. Mar 91, 34p WHC-EP-0398 

Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


The Protective Barrier and Warning Marker System 
Development Plan identified tasks that need to be 
completed to design a final protective barrier to imple- 
ment in-place disposal of radioactive waste. This 
report summarizes the animal intrusion work conduct- 
ed by Westinghouse Hanford Company in fiscal year 
1990 regarding small mammals and water infiltration. 
An animal intrusion lysimeter facility was constructed 
and installed in fiscal year 1988. The facility consists of 
two outer boxes buried at grade that serve as recepta- 
cles for six animal intrusion lysimeters. Small burrow- 
ing mammals common to the Hanford Site environs 
are introduced over a 3- to 4-month period. Supple- 
mental precipitation is added to three of the lysimeters 
with a rainulator at a rate equivalent to a 100-year 
storm. Soil moisture samples are taken before and 
after each test, and soil moisture measurements are 
also taken with a hydroprobe during the test period. 
During fiscal year 1990, tests three and four were com- 
pleted and test five was initiated. Results of test three 
(summer treatment), which used Townsend ground 
squirrels and pocket gophers, indicated that the addi- 
tional 1.5 inches of precipitation that was added with 
the rainulator was lost during this test. The plots that 
did not receive any additional precipitation all lost 
water (5 to 6 percent). Results from test four (winter 
treatment), which used pocket gophers and pocket 
mice, indicated that all of the lysimeters except one 
gained water. The two control lysimeters (rainulator 
plots and nonrainulator lysimeters with no animals) 
gained more water than their corresponding animal 
burrow lysimeters. 4 refs., 9 figs., 3 tabs. 
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In situ vitrification — treatability investiga- 
tion progress report. 

D. A. Arrenholz. Dec 90, 84p EGG-WTD-9383 
Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


This document presents a summary of the efforts con- 
ducted under the in situ vitrification treatability study 
during the period from its initiation in FY-88 until FY-90. 
In situ vitrification is a thermal treatment process that 
uses electrical power to convert contaminated soils 
into a chemically inert and stable glass and crystalline 
product. Contaminants present in the soil are either in- 
corporated into the product or are pyrolyzed during 
treatment. The treatability study being conducted at 
the Idaho National Engineering Laboratory by EG&G 
Idaho is directed at examining the specific applicability 
of the in situ vitrification process to buried wastes con- 
taminated with transuranic radionuclides and other 
contaminants found at the Subsurface Disposal Area 
of the Radioactive Waste Management Complex. This 
treatability study consists of a variety of tasks, includ- 
ing engineering tests, field tests, vitrified product eval- 
uation, and analytical models of the ISV process. The 
data collected in the course of these efforts will ad- 
dress the nine criteria set forth in the Comprehensive 
Environmental Response, Compensation, and Liability 
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Navy Radon Assessment and. Program: 
Work/quality assurance project plan screening 


phase. 

Mar 91, 58p DOE/HWP-98 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


In 1987, the military services of the United States were 
tasked to take appropriate action to establish an 
indoor radon assessment and mitigation aoe 
result, the Naval Facilities E 

(NAVFACENGCOM) was assigned the responsibility 
of identifying potential hazards to personnel from ex- 
corrective actions and to coordina! 

with the major claimants. NAVRAMP is based upon 
current US Environmental Protection Agency (EPA) 
guidelines. The program has been separated into four 
phases. The screening phase will concentrate on eval- 
uating radon levels, based on statistical samples, in 
those buildings that have been determined to be at 
most at risk to elevated levels of radon, such as base 
housi schools, day-care centers, hospitals, brigs, 
Base Oificer Quart Quarters, and Base Enlisted Quarters. 
During the assessment phase, every building that con- 
tains personnel for over 4 h/day will be evaluated. Miti- 
gation work will be accomplished Navy or Navy- 
contracted personnel. HAZWRAP services during the 
mitigation phase will consist of determining the extent 
peta on in radon levels after the mitigation effort. 7 
refs., 11 figs. 
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Transport of C-14 from a repository in un- 
saturated 

W. B. Light, P. L. Chambre, W. Lee, and T. H. 
Pigford. 90, 42p LBL-29744 

Contract AC03-76SF' 

Sponsored by Department of Energy, Washington, DC. 


The authors predict the transport of gaseous (sup 
14)CO(sub 2) from a nuclear waste 2 repost in un- 
saturated rock using a porous-medium model. This 
model is justified if the appropriate modified Peclet 
number, which indicates equilibrium between gas in 
fractures and liquid in rock pores, is much less than 
unity. poy epee ee are given which are 

cable to the at Yucca Mountain 
which is 350 m unbuqeeud. Maximum con- 
centrations of (sup 14)CO(sub 2) near the ground sur- 
face are comparable to the USNRC limit for unrestrict- 
ed areas. Maximum predicted dose rates above 
ground are less than 1% of background. Travel times 
are predicted to be hundreds to thousands of years. 
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For some cases, it is shown that the release rate from 
the source has negligible effect on concentrations at 
the ground surface. 15 refs., 10 figs., 1 tab. 
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Equations for predicting release rates for waste 


a tt een tuff. 
M. Sadeghi, T. H. Pigford, P. L. Chambre, and W. 


W. L. Lee. Aug 90, 35p LBL-29254 
Contract ACO3-76SF00098 
Sponsored by Department of Energy, Washington, DC. 


Nuclear waste will be placed in the potential repository 
at Yucca Mountain in waste packages. Spent fuel as- 
semblies or consolidated fuel rods and borosilicate 
glass in steel pour canisters will be enclosed in sealed 
containers. The waste package consists of the waste 
form, the cladding on spent fuel or the defense-waste 
pour canister, and the outside container. Current 
design calls for the waste packages to be surrounded 
by an air gap. Although the waste package is generally 
not seen as the primary barrier for nuclear waste isola- 
tion it must in fact meet specific regulatory require- 
ments: substantially complete requirement and re- 
lease-rate from the engineered barrier system 
(USNRC 1983). This report gives derivations of equa- 
tions for predicting releases rates. We consider the re- 
lease of three types of species: solubility-limited spe- 
cies, species released congruent with solid-solid alter- 
ation of spent-fuel matrix or borosilicate glass, and 
readily soluble species from the fuel-claddi e 
plenum, and readily accessible grain ety 
develop analytic expressions for the release rates of 
individual constituents from each of these mecha- 
nisms. For a given species and for given parameters, 
the mechanism that results in the lowest predicted re- 
lease rate is to be adopted as the rate-controlling 
mechanism for that species. Some of the equations 
are newly derived for this report, others are restated 
from earlier work. Release rates have been calculated 
for key radionuclides in a companion report. 11 refs., 7 
figs. 
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Analysis of the hydraulic data from the MI fracture 
zone at the Grimsel Rock Laboratory, Switzerland. 
A. Davey, K. Karasaki, J. C. S. Long, M. Landsfeld, 
and A. Mensch. Oct 89, 113p LBL-27864, NDC-15 
Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


One of the major problems in analyzing flow and trans- 
port in fractured rock is that the flow may be largely 
confined to a poorly connected network of fractures. In 
order to overcome some of this problem, Lawrence 
Berkeley Laboratory (LBL) has been developing a new 
type of fracture hydrology model called an equivalent 
discontinuum model. In this model the authors repre- 
sent the discontinuous nature of the problem through 
flow on a partially filled lattice. A key component in 
constructing an equivalent discontinuum model from 
this lattice is removing some of the conductive ele- 
ments such that the system is partially connected in 
the same manner as the fracture network. This is done 
through a statistical inverse technique called simulated 
annealing. The fracture network model is annealed by 
continually modifying a base model, or template such 
that the modified systems behave more and more like 
the observed system. In order to see how the simulat- 
ed annealing algorithm works, the authors have devel- 
oped a series of synthetic real cases. In these cases, 
the real system is completely known so that the results 
of annealing to steady state data can be evaluated ab- 
solutely. The effect of the starting configuration has 
been studied by varying the percent of agency J ele- 
ments in the initial configuration. Results have shown 
that the final configurations converge to about the 
same Soeneee of conducting elements. An example 
using Nagra field data from the Migration Experiment 
(Mi) at Grimsel Rock Laboratory in Switzerland is also 
analyzed. 24 refs., 33 figs., 3 tabs. 
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The origin and radioactive decay schemes of radionu- 
clides currently expected to be the major contributors 
to potential radiation doses that populations might 
have received as a result of nuclear operations at the 
Hanford Site since 1944 are identified and illustrated in 
this report. The reactions considered include actinide 
neutron capture and decay sequences, fission product 
decays, and neutron activation reactions. It is impor- 
tant to note that the radioactive half-life of a given nu- 
clide does not, by itself, fully determine the signifi- 
cance of a given radionuclide as a potential source 
term. This report does not address environmental 
transport mechanisms, behavior in the environment, or 
radiological dose impact of any of the radionuclides 
shown. 1 ref., 10 figs. 
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Migration of radionuclides in geologic media: Fun- 
damental research needs. 

D. T. Reed, J. M. Zachara, R. E. Wildung, and F. J. 
— 1990, 22p ANL/CP-70913, CONF-901105- 
11 

Contract W-31109-ENG-38 

Fall meeting of the Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


An assessment of the fundamental research needs in 
understanding and predicting the migration of radionu- 
clides in the subsurface is provided. Emphasis is on 
the following three technical areas: (1) aqueous speci- 
ation of radionuclides, (2) the interaction of radionu- 
clides with substrates, and (3) intermediate-scale inter- 
action studies. This research relates to important 
issues associated with environmental restoration and 
remediation of DOE sites contaminated with mixed ra- 
dionuclide-organic wastes. 64 refs., 1 fig., 1 tab. 
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Stabilization of compactible w: waste. 

E. M. Franz, J. H. Heiser, and P. Colombo. Sep 90, 
40p BNL-52126 

Contract ACO02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


This report summarizes the results of series of experi- 
ments performed to determine the feasibility of stabiliz- 
ing compacted or compactible waste with polymers. 
The need for this work arose from problems encoun- 
tered at disposal sites attributed to the instability of this 
waste in disposal. These studies are part of an experi- 
mental program conducted at Brookhaven National 
Laboratory (BNL) investigating methods for the im- 
proved solidification/stabilization of DOE low-level 
wastes. The approach taken in this study was to per- 
form a series of survey type experiments using various 
polymerization systems to find the most economical 
and practical method for further in-depth studies. Com- 
pactible dry bulk waste was stabilized with two differ- 
ent monomer systems: styrene-trimethylolpropane tri- 
methacrylate (TMPTMA) and polyester-styrene, in lab- 
oratory-scale experiments. Stabilization was accom- 
plished by wetting or soaking compactible waste 
(before or after compaction) with monomers, which 
were subsequently polymerized. Three stabilization 
methods are described. One involves the in-situ treat- 
ment of compacted waste with monomers in which a 
vacuum technique is used to introduce the binder into 
the waste. The second method involves the alternate 
placement and compaction of waste and binder into a 
disposal container. In the third method, the waste is 
treated before compaction by wetting the waste with 
the binder using a spraying technique. A series of sam- 
ples stabilized at various binder-to-waste ratios were 
evaluated through water immersion and compression 
testing. Full-scale studies were conducted by stabiliz- 
ing two 55-gallon drums of real compacted waste. The 
results of this preliminary study indicate that the integ- 
rity of compacted waste forms can be readily improved 
to ensure their long-term durability in disposal environ- 
ments. 9 refs., 10 figs., 2 tabs. 
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Treatment studies at the Process Waste Treat- 
ment Plant at Oak Ridge National Laboratory. 

S. M. Robinson, and J. M. Begovich. Mar 91, 169p 
ORNL/TM-10352 

Contract ACO05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Precipitation and ion-exchange methods are being de- 
veloped to decontaminate Oak Ridge National Labora- 
tory process wastewaters containing small amounts of 
(sup 90)Sr and (sup 137)Cs while minimizing waste 
generation. Many potential processes have been ex- 
amined in laboratory-scale screening tests. Based on 
these data, five process flowsheets were developed 
and are being evaluated under pilot- and full-scale op- 
erating conditions. Improvements in the existing treat- 
ment system based on this study have resulted in a 66 
vol % reduction in waste generation. 19 refs., 26 figs., 
45 tabs. 
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This report documents the transport of contaminants 
from Solid Waste Storage Area (SWSA) 5 along two 
principle pathways: the saturated groundwater system 
and the intermittently saturated storm flow system. 
The results of the storm flow sampling show a (sup 
90)Sr anomaly in SWSA 5 that is suggested by the 
similar mobility of (sup 3)H and (sup 90)Sr, in spite of 
the reactive nature of (sup 90)Sr. An empirical relation- 
ship between concentration and dischar ge was estab- 
lished for “om and (sup 90)Sr in the Melton Branch 
Watershed relationship is of the form C = AD(sup 

b), where C is concentration of either (sup 3)H or (sup 
90)Sr, D is discharge at MBS, and A and b are empiri- 
cal constants. A model was developed and a computer 
program written to separate the discharge into quick- 
flow and base flow components. The results of the 
modeling, using data collected during storm flow, 
showed that 44% of the annual stream discharge oc- 
curred as quick flow, whereas only 16% of the (sup 
3)H and 27% of the (sup 90)Sr occurred as quick flow. 
The data show that for SWSA 5 the saturated ground- 
water pathway is quite important in dry years, such as 
the 1988 water year. Data from other areas, such as 
SWSA 6 suggest that the storm flow pathway may be 
more important in wet years. This study has several 
important implications for remedial actions and site 
monitoring. 23 refs., 52 figs., 2 tabs. 
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Aerial radiological survey of the Fermi National Ac- 
celerator Laboratory and surrounding area, Bata- 
via, Illinois. Date of survey: June 1989. 

A. E. Fritzsche. Nov 90, 30p EGG-10617-1079 
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An aerial radiological pte survey was conducted 
over the Fermi National Accelerator Laboratory during 
1 through 6 June 1989. Flight lines at 150-foot altitude 
and 250-foot line spacings assured nearly 100% cov- 
erage. The terrestrial exposure at about 6 (mu)R/h 
was nearly the same as that measured by the previous 
survey of this area (May 1977). Ten anomalous areas, 
mostly Na-22 and Mn-54, were detected within build- 
ings and laboratories in the area. Although these loca- 
tions have changed somewhat from the 1977 survey, 
the aerial data shows good agreement with the 
ground-based ion chamber and soil sample data. 7 
refs., 15 figs., 1 tab. 
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Social amplification of risk: An empirical study. 
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The social amplification of risk is a theoretical frame- 
work that addresses an important deficiency of formal 
risk assessment methods and procedures. Typically 
assessments of risk from technological mishaps have 
been based upon the expected number of people who 
could be killed or injured or the amount of property that 





might be damaged. The diverse and consequential im- 
pacts that followed in the aftermath of the Three Mile 
Island accident make it clear that risk assessments 
that exclude the role of public perceptions of risk will 
greatly underestimate the potential costs of certain 
types of hazards. The accident at Three Mile Island 
produced no direct fatalities and few, if any, expected 
deaths due to cancer, yet few other accidents in histo- 
ry have had such costly societal impacts. The experi- 
ence of amplified impacts argues for the development 
of a broadened theoretical and methodological per- 
spective capable of integrating technical assessment 
of risk with public perceptions. This report presents the 
results to date in an ongoing research effort to better 
understand the complex processes by which adverse 
events produce impacts. In particular this research at- 
tempts to construct a framework that can account for 
those events that have produced, or are capable of 
producing. greater societal impacts than would be 
forecast by traditional risk assessment methods. This 
study demonstrates that the social amplification of risk 
involves interactions between sophisticated techno- 
logical hazards, public and private institutions, and 
subtle individual and public perceptions and behaviors. 
These factors, and the variables underlying the intri- 
cate processes of social amplification that occur in 
modern society, are not fully defined and clarified in 
this report. 19 refs., 9 figs., 10 tabs. 


146,200 
DE91010606/GAR 
Department of Energy, Carson City, NV. Nevada Nu- 
clear Waste Project Office. 
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Attempts by the federal — and the nuclear 
industry to develop sites for disposal of high-level and 
low-level radioactive wastes have been stymied by 
public and political opposition. The record of strenuous 
protest against nuclear waste repositories, as well as 
the findings of numerous public opinion surveys, make 
it clear that public opposition is widespread and deeply 
felt. It is also clear that there is an immense gap be- 
tween the perceptions of the pubic and the views of 
technical experts and nuclear-industry officials. Given 
the seriousness of nuclear waste as a public issue, it is 
surprising that there have been only a few attempts to 
understand the deeper meaning of nuclear fears and 
opposition to nuclear waste disposal sites, and to pro- 
vide some insight into the nature and pervasiveness of 
people’s concerns. One step toward a deeper under- 
standing would be to define the origins of these con- 
cerns, the emotions and images that underlie them, 
and their tractability or stability over time. In the 
present study, the authors recorded 10,000 word-as- 
sociation images from more than 3,300 respondents to 
four surveys during the period between April, 1988 and 

January 1, 1990. Each of the 10,000 images was as- 

signed to one of thirteen general or superordinate cat- 

egories, which expressed the dominant theme of the 

response. All but one superordinate categories con- 
tained subordinate categories. All in all there were 92 
distinct categories. The two dominant superordinate 
categories, (1) negative consequences and (2) nega- 
tive concepts accounted for more than 56% of the 
total number of images. Many of the smaller catego- 
ries and subcategories were also quite negative in 
tone. The five leading subordinate categories, danger- 
ous toxic, death sickness, environmental damage, 

bad, and scary, accounted for more than 42% of the 

total number of images. 27 refs., 6 tabs. 
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DE91010648/GAR PC A05/MF A01 
Westinghouse Electric Corp., Carlsbad, NM. Waste 
Isolation Pilot Plant Project. 

Waste Isolation Pilot Plant Dry Bin-Scaie Integrat- 
ed Systems Checkout Plan. Revision 2. 

Apr 91, 76p DOE/WIPP-90-002-Rev.2 

Contract AC04-86AL31950 

Sponsored by Department of Energy, Washington, DC. 


In order to determine the long-term performance of the 
Waste Isolation Pilot Plant (WIPP) disposal system, in 
accordance with the requirements of the US Environ- 
mental Protection Agency (EPA) Standard 40 CFR 
191, Subpart B, Sections 13 and 15, two performance 
assessment tests will be conducted. The tests are 
titled WIPP Bin-Scale Contact Handled (CH) Transu- 
ranic (TRU) Waste Tests and WIPP In Situ Alcove CH 
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TRU Waste Tests. These tests are designed to meas- 
ure the gas generation characteristics of CH TRU 
waste. Much of the waste will be specially prepared to 
provide data for a better understanding of the interac- 
tions due to differing degradation modes, waste forms, 
and repository environmental affects. The bin-scale 
test is ae to emplace nominally 146 bins. The 
majority of the bins will contain various forms of waste. 
Eight bins will be used as reference bins and will con- 
tain no waste. This checkout plan exercises the sys- 
tems, operating procedures, and training readiness of 
personnel to safely carry out those specifically dedi- 
cated activities associated with conducting the bin- 
scale test plan for dry bins only. The plan does not 
address the entire WIPP facility readiness state. 18 
refs., 6 figs., 3 tabs. 
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DE91618696/GAR PC A03/MF A01 
Radioactivity Monitoring in Lancashire, Lancaster 
(England). 

Second report of RADMIL on radon. A survey of 
exposure to radon daughters in Lancashire 
homes. 

Jun 90, 34p INIS-GB-270 

U.S. Sales Only. 


RADMIL is the radiation and radioactivity monitoring 
organisation established by the 14 District Councils of 
Lancashire and the County Council. Annual reports on 
RADMIL monitoring of the Lancashire environment are 
produced and this is the second in a series of separate 
reports on one aspect of monitoring, i.e. ‘Radon in 
homes’. Radon measurements in 283 homes showed 
an overall mean radon level of 20 Becquerels per 
cubic metre and few homes above RADMIL’s current 
further investigation level of 75 Becquerels per cubic 
metre. On the basis of current information, RADMIL 
does not expect Lancashire to be designated on ‘af- 
fected area’’. (author). (Atomindex citation 22:018705) 


146,203 
DE91618697/GAR PC A14/MF A02 
Bundeskanzieramt, Vienna (Austria). Sektion 7. 
Verteilung und Wanderung von Radionukliden in 
len und deren Aufnahme in Pflanzen nach 
dem Reaktorunfall in Tschernobyl. (Distribution 
and migration of radionuclides in soils and their 
uptake in piants after the Chernobyl reactor acci- 


dent). 

H. Mueller, S. Meisel, P. Graller, G. Kahr, and W. 
Ninaus. 23 Dec 88, 320p INIS-mf-12760 

In German. Beitraege; Lebensmittelangelegenheiten, 
Veterinaerverwaltung, Strahlenschutz. 

U.S. Sales Only. 


A method of sampling from deep soil layers was devel- 
oped. With this technique, 500 samples from two sites 
in Styria, Austria were taken from depth up tp 80 cm 
and from arable soils as well as from meadows, in the 
years 1986, 1987 and 1988. The samples were pre- 
pared and analyzed for Cs 134, Cs 137, Ru 106, Ru 
103, Sb 125, K 40 and Sr 90. The resulting depth distri- 
butions are presented in tables and graphs. The trans- 
fer functions soil-to-plant (especially wheat) are de- 
rived. The conclusion is that cesium remains tightly 
bound, in meadows, to a surface-near layer for years. 

This is not the case with Sr 90. 31 refs., 33 tabs., 181 

figs. (Atomindex citation 22:018708) 
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DE91618752/GAR PC A03/MF A01 
Laboratory Impex Ltd., Teddington (UK). 
Measurement of radioactivity in water samples. 

L. Richards. 1990, 37p INIS-GB-275 

U.S. Sales Only. 


Public concern about the levels of radioactivity release 
to the environment whether authorised discharges or 
resulting from nuclear accident, has increased in 
recent years. Consequently there is increasing pres- 
sure for reliable data on the distribution of radioactivity 
and the extent of its intrusion into food chains and 
water supplies. As a result a number of laboratories 
not experienced in radioactivity measurements have 
acquired nucleonic counting equipment. These notes 
explore the underlying basics and indicate sources of 
essential data and information which are required for a 
better understanding of radioactivity measurements. 
Particular attention is directed to the screening tests 
which are usually designated “gross” alpha and 
“gross” beta activity measurement. (author). (Atomin- 
dex citation 22:018764) 
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In French. Published in the Journal officiel de la Re- 
publique francaise. 
U.S. Sales Only. 


This Decree completes the transfer into national legis- 
lation of Euratom Directive No. 80-836 on radiation 
protection. It inserts in the General Regulations on ex- 
tractive industries laid down by a Decree No. 80-331 of 
1980 a Part 2 relating to environmental protection. Its 
provisions determine the annual permissible exposure 
limits to ionizing radiation during of radio- 
active products, the monitoring of releases and the en- 
vironment and the controls set up by the authorities. 
(Atomindex citation 22:019830) 
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DE91741090/GAR PC A08/MF A01 
Niedersaechsisches Inst. fuer Radiooekologie, Hano- 
ver (Germany, F.R.). 
Nied hsisches Institut fuer Radiooek 5 
Jahresbericht 1989. (Niedersaechsisches | 

fuer Radiooekologie. Annual report 1989). 

1990, 154p INIS-mf-12163 

In German. 

U.S. Sales Only. 


Four contributions are concerned with sorption of I- 
129 at different soil biomass content and carrier iodine 
concentrations, and in organo-minerals and -soils, 
deposition of |-129 in regions with high C! fall- 
out, and with accumulation of |-129 in human and 
bovine thyroids in Chile. Another four reports deal with 
aerosol measurements in the atmosphere of Ireland 
and in a city area of Luzern as well as particle meas- 
urements in the stratosphere. The influence of relative 
humidity on continuous dust measurements with the 
FH62 I-N is investigated. The behaviour of tritium 
transfer is studied with wind-tunnel experiments, and 
there is a report on a worst-case study on dose conse- 
quences after accidentally released HT. One more 
chapter is concerned with fertilizing damaged spruce 
trees in the Harz region with nutrient aerosols, and an- 
other with the set-up of a radioecological working 
group in Guatemala. (DG). (ERA citation 16:008191) 
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NUREG/CR-5681/GAR PC A05/MF A01 

Brookhaven National Lab., Upton, NY. 

Low-Level Waste Source Term Model Develop- 

ment and Testing. 

Technical rept. 

T. M. Sullivan, and C. J. Suen. May 91, 100p BNL- 

NUREG-52280 

Also available from Supt. of Docs. See also NUREG/ 

CR-4897. Sponsored by Nuclear Regulatory Commis- 

a. — DC. Office of Nuclear Regulatory 
esearch. 


The low-level waste source term model development 
project has adapted/developed two computer codes 
to predict the migration of radionuclides emplaced in 
shallow land burial facilities. The computer code FEM- 
WATER is used to predict water flow and moisture 
content. The computer code BLT is used to predict 
container breach, waste form leaching, and contami- 
nant transport. The report describes an additional 
model that was added to BLT which simulates the 
waste form using the method of finite differences and 
treats the contacting solution as a mixing bath. The 
model improves upon the previous models in BLT in 
three areas: (1) it treats the release processes of diffu- 
sion, dissolution, and surface rinse simultaneously; (2) 
it allows for partitioning between the waste form and 
solution; and (3) it permits solution feedback effects to 
influence diffusive releases. Verification studies of the 
finite difference/mixing bath model are discussed in 
detail. The second area of research involved compar- 
ing BLT model predictions to experimental data. The 
report presents the results of modeling laboratory 
scale wet/dry cycle leach experiments and lysimeter 
experiments conducted at Pacific Northwest Laborato- 
ries. 
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PB91-186205/GAR PC A06/MF A01 

Office of Technology Assessment, Washington, DC. 

Transuranic Waste at the DOE N Weapons 
x. 

Back 


May 91, 109p OTA-BP-0-83 
Also available from Supt. of Docs. 


The document focuses on high-level and transuranic 
waste at the DOE nuclear weapons complex. Reviews 
some of the critical areas and aspects of the DOE 
waste problem in order to provide data and further 
analysis of important issues. Partial contents of Chap- 
ter 1, ‘High-Level Waste Management at the DOE 
Weapons Complex,’ are as follows: High-Level Waste 
Management: Present and Planned; Amount and Dis- 
tribution; Current and Potential Problems; Vitrification; 
Calcination; Alternative Waste Forms for the Idaho Na- 
tional Engineering Laboratory; Technologies for Pre- 
treatment of High-Level Waste; Waste Minimization; 
ey Framework; Definition of  Srmey 
Waste; Repository Delays and Contingency Planning; 
ncy of High-Level Tank Waste Treatment; Tech- 

ies for High-Level Waste Treatment; Rethinking 

laste Form and Package; Waste Form for the 
eho National Engineering Laboratory; Releases to 
the Atmosphere; Future of the PUREX Plant at Han- 
ford; Waste Minimization; Tritium Production; Interna- 
tional Cooperation; Scenarios for Future HLW Produc- 
tion. Partial contents of Chapter 2, ‘Managing Transu- 
ranic Waste at the DOE Nuclear Weapons Complex,’ 
are as follows: Transuranic Waste at Department of 
Energy Sites; Amount and Distribution; Waste Man- 
agement: Present and Planned; Current and Potential 
Problems; Three Technologies for Treating Retriev- 
ably Stored Transuranic Waste; In Situ Vitrification; 
The Applied Research, Development, Demonstration, 
Testing, and Evaluation Plan (RDDT&E); Actinide Con- 
version (Transmutation); Waste Minimization; The 
Regulatory Framework; Definition of, and Standards 
for, Disposal of Transuranic Waste; Repository Delays; 
Alternative Storage and Disposal Strategies; Remedi- 
ation of Buried Waste; The Waste Isolation Pilot Plant; 
Waste Minimization; Scenarios for Future Transuranic 
Waste Production; Conditions of No-Migration Deter- 
mination. 
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_ AD-A233 738/4/GAR 
Naval Weapons Station, Colts Neck, NJ. 
Performance Oriented Packaging hae A of Con- 
tainer, Shipping and Storage, Mk 386 Mod 
Final rept. 

. J. M. Dwyer. 20 Mar 91, 99 DODPOPHM- 
NADTR91006, 
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Qualification tests were performed to determine 
whether the in-service Mk 386 Mod 0 Shipping and 
Storage Container could be utilized to contain properly 
dunnaged solid type hazardous materials e~ up 
to a gross weight of 31.2 kg (69 pounds). The tests 
were conducted in accordance with Performance Ori- 
ented fm a | (POP) requirements specified by the 
United Nations Recommendations on the Transporta- 
tion of Dangerous Goods and the Department of 
Transportation of Dangerous Goods and the Depart- 
ment of Transportation’s Title 49 CFR and the Final 
a published in the Federal Register, Vol. 55 on 
pel Dec 90. The container has conformed to the POP 

performance requirements; i.e., the container success- 
fully retained its contents throughout the specified 
tests. 


146,2 

ADA233 787/1/GAR PC A03/MF A01 
Logistics Management Inst., Bethesda, MD. 

DOD’s War on Hazardous Waste. Measuring Haz- 
ardous Waste Reduction. 

D. M. Brown, and P. F. Dienemann. Jan 91, 28p 
Rept no. LMI-PL907R2 

Contract MDA903-85-C-0139 


The Department of Defense has made a commitment 
to reduce the amount of hazardous waste generated at 
maintenance depots to 50 percent of 1985 levels by 
1992. However, two major conditions hamper its effort 
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to assess progress to date. First, DoD believes that the 
availability and wenn = beg waste generation data are 
limited, and second, DoD's maintenance workload has 
declined, and DoD is not able to determine with cer- 
tainty whether reported decreases in hazardous waste 
generation merely reflect that decline. We studied cur- 
rent reporting processes for workload and waste gen- 
eration and visited a major Army depot to verify our 
findings. We conclude that DoD collects enough data 
to support both hazardous waste measurement 
system and appropriate workload-based adjustments. 
Waste should be measured by weight and indexed- 
that is, adjusted to account for workload changes - 
based on direct-labor hours. However, the data defini- 
tions and collection cycles need to be made consistent 
across all DoD activities. We found that the data for a 
single installation can fluctuate widely from year to 
year as a result of large disposals, transportation con- 
tract lapses, or regulatory interventions, among other 
causes. We conclude that focusing on changes to the 
waste patterns over a short term for a single installa- 
tion would be misleading. 
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AD-A234 487/7/GAR PC A13/MF A02 

Argonne National Lab., IL. Environmental Assessment 

and Information Sciences Div. 

Remedial Investigation Concept Plan for Picatinny 

Arsenal. Volume 1. Environmental Setting, Applica- 

ble Regulations, Summaries of Site Sampling 

a Sampling Priorities, and Supporting Appen- 
xes. 

Final rept. 

P. A. Benioff, M. H. Bhattacharyya, C. Biang, S. Y. 

Chiu, and S. Miller. 22 Mar 91, 298p ANL/ AIS/TM- 

40-VOL-1, CETHA-IR-CR-91018-VOL-1 

Contract W-31-109-Eng-38 

See also Volume 2, AD-A234 488. Includes two maps. 


Volume 1 of this report contains descriptions of the 
study area and state and federal regulations, brief de- 
scriptions of areas and sites being investigated and 
the process by which they were chosen, summaries of 
the proposed Ri sampling plans, and a priority ranking 
of the areas; also included are summaries of munitions 
loading production and chemicals and radioactive ma- 
terials usage at PTA. For each site, a brief description 
of the history, geology, and hydrology is followed by a 
discussion of the available data and information per- 
taining to the existing contamination. Based on the ex- 
isting data, a remedial investigation (Rl) action plan is 
proposed for each site. Each action plan describes ad- 
ditional data needed to adequately characterize and 
monitor existing and potential contamination at the 
site. 
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AD-A234 488/5/GAR PC A25/MF A04 
Argonne National Lab., IL. Environmental Assessment 
and Information Sciences Div. 

Remedial Investigation Concept Plan for Picatinny 
Arsenal. Volume 2. Descriptions of and Sampling 
Plans for Remedial investigation Sites. 

Final rept. 

P. A. Benioff, M. H. Bhattacharyya, C. Biang, S. Y. 
Chiu, and S. Miller. 22 Mar 91, 599p ANL/EAIS/TM- 
40-VOL-2, CETHA-IR-CR-91018-VOL-2 

Contract W-31-109-Eng-38 

See also Volume 1, AD-A234 487. Includes two maps. 


Picatinny Arsenal (PTA) is a large and complex instal- 
lation that has been in operation for many years. This 
installation would be expected to have a large number 
of areas containing hazardous materials or disposed 
hazardous waste. This volume —_ a brief description 
of the sites in each area. In addition, material is pre- 
sented that describes the known history, discusses the 
local environment, identifies known or potential con- 
tamination, and proposes an RI sampling plan for each 
site. The proposed — plans are detailed and 
compose a summary work plan. Sampling depths and 
intervals, are given for many sampling activities. 
Unless stated otherwise, some procedures are the 
same for all sites. Also, where a plan calls for the dis- 
posal of contaminated materials, such materials 
should be disposed of in approved disposal facilities 
for toxic hazards. 
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DE91002003/GAR PC A06/MF A01 
University of Wyoming Research Corp., Laramie. 
Western Research Inst. 


Remediation cleanup options for the Hoe Creek 
UCG site. 

J. Nordin, W. Griffin, T. Chatwin, S. Lindblom, and S. 
Crader. Mar 90, 111p DOE/MC/11076-2955 
Contract FC21-86MC11076 

Sponsored by Department of Energy, Washington, DC. 


The US Department of Energy must restore ground- 
water quality at the Hoe Creek, Wyoming, underground 
coal gasification site using the best proven practicable 
technology. Six alternative remediation methods are 
evaluated in this project: (1) excavation, (2) three vari- 
ations of groundwater plume containment, (3) in situ 
vacuum extraction, (4) pump and treat using a defined 
pattern of pumping wells to obtain an effective matrix 
sweep, (5) in situ flushing using a surfactant, and (6) in 
situ bioremediation. Available site characterization 
data is insufficient to accurately project the cost of re- 
mediation. Several alternative hypothetical examples 
and associated costs are described in the text and in 
the appendices. However, not enough information is 
available to use these examples as a basis for compar- 
ison purposes. Before a cleanup method is selected, 
core borings should be taken to define the areal extent 
and depth of contaminated matrix material. Segments 
of these core borings should be analyzed for organic 
contaminants in the soil (e.g., benzene) and their rela- 
tionship to the groundwater contamination. These 
analyses and subsequent treatability studies will show 
whether or not the contaminants can be effectively re- 
moved by surface on in situ volatilization, leached from 
the matrix using washing solutions, or removed by bior- 
emediation. After this information is obtained, each 
technology should be evaluated with respect to cost 
and probability of success. A decision tree for imple- 
menting remediation cleanup at the Hoe Creek site is 
presented in this report. 26 refs., 11 figs., 3 tabs. 
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DE91009914/GAR 

Oak Ridge National Lab., TN. 
Technologist’s view on municipal solid waste land- 
fill risks. 

M. J. Haire. 1991, 76p oo 910659-7 

Contract ACO5-840R2140 

Annual meeting and exhibition of the Air and Waste 
Management Association (AWMA) (84th), Vancouver 
(Canada), 16-21 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


PC A05/MF A01 


There are risks associated with all human activity. The 
level of risk that is acceptable is a matter of choice, 
personal judgement, and public policy. We are not 
conscious of many of the risks that we take. We tend 
to be unbalanced in our assessments of risk. We 
attach more importance to accidents and catastrophic 
events where large numbers of people die (e.g., air- 
plane crashes) than to the individual deaths from a 
large number of events (e.g., deaths from automobile 
accidents). Scientists do not communicate technical 
risks well. Public risk perceptions are based on broad 
considerations such as justice, equity, choice, concern 
for future generations, morality, etc. Thus, there are 
frequent differences between a technical assessment 
of risk versus the public’s perception of the risk. As 
engineers and scientists, it is our duty to effectively 
communicate risk options facing society. Technolo- 
gists must understand why the public feels the way it 
does about waste risks and address the root causes of 
those concerns. There is a disturbing trend to concen- 
trate on “small” risks (e.g., chemicals in clothing) and 
to minimize truly important and large risks (e.g., the dis- 
parity between rich and poor). The risks posed by the 
modern municipal waste landfill are small compared to 
others we face daily. Regarding contamination of 
drinking water, the E A reported in its 1988 report to 
Congress that the vast majority of municipal solid 
waste landfills pose between no and very low risks, 
some 12% pose moderate risks, and only a small frac- 
tion of a percent nationwide have a high risk. The risks 
from gas emissions are summarily low. 12 refs., 5 tabs. 
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DE91010033/GAR PC A18/MF A03 
Department of Energy, Richland, WA. Richland Oper- 
ations Office. 

Annual report for RCRA groundwater monitoring 
projects at Hanford Site facilities for 1990. 
Progress rept. 

Feb 91, 402p DOE/RL-91-03 

Contract ACO6-87RL10930 


This report documents the annual evaluation of eight- 
een Resource Conservation and Recovery Act of 1976 





(RCRA) groundwater monitoring projects and one non- 
hazardous waste facility at the Hanford Site. The 
RCRA projects are monitored under three programs: 
(1) a background monitoring program; (2) an indicator 
evaluation program; and (3) a groundwater quality as- 
sessment program. The background monitoring pro- 
gram and the indicator evaluation program are de- 
scribed as two phases of the detection level monitor- 
ing program. Briefly stated, when a groundwater moni- 
toring system has been installed, a background moni- 
toring program begins. Samples and water levels from 
upgradient monitoring well(s) must be obtained and 
analyzed quarterly for one year to obtain background 
data on the quality of the groundwater. After one year, 
the indicator evaluation program commences, and 
groundwater samples and water levels must be taken 
semiannually. Data obtained through the indicator 
evaluation program are compared with background 
data; if a significant change over background has oc- 
curred, a groundwater quality assessment Py must 
be implemented. The Solid Waste Landfill (SWL) is in- 
cluded in this report because of uncertainty in the final 
regulatory authority for the site and because of the in- 
terest of the Washington State Department of Ecology 
(Ecology) in all aspects of Hanford Site operations. 
193 refs., 114 figs., 44 tabs. 
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DE91010057/GAR PC A03/MF A01 
Air Products and Chemicals, Inc., Allentown, PA. 
Scrap tire reuse through surface-modification 
technology. 

B. D. Bauman. 1991, 24p EGG-M-91033, CONF- 
910216-1 

Contract ACO07-881D12695 

AWMA international specialty conference on research 
developments for improved municipal solid waste 
management, Cincinnati, OH (USA), 5-7 Feb 1991. 
Sponsored by Department of Energy, Washington, DC. 


Air Products and Chemicals, Inc. is developing a novel 
approach for reusing scrap tire rubber. The process in- 
volves the combination of scrap tire rubber particles 
with other materials to form higher value and higher 
performance composites. The process begins by 
grinding scrap tire to a fine particle size, and removing 
steel and fabric. The key to this approach is a proprie- 
tary surface-modification step which is critical for en- 
hancing the compatibility with and bonding to other 
continuous phase matrix materials. Of all approaches 
for scrap tire rubber reuse, this approach offers the po- 
tential to recover (or save) the greatest amount of 
— Furthermore, this is the only approach which is 
clearly economically viable with current pricing and 
without a scrap tire tax. The process is environmentally 
innocuous, and capital requirements for large scale 
processing plants are projected to be modest. 7 figs. 
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DE91010111/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Status of birds at the Hanford Site in southeastern 
Washington. 

D. S. Landeen, A. R. Johnson, and R. M. Mitchell. 
Mar 91, 35p WHC-EP-0402 

Contract AC06-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


The Department of yt has a into 
agreements with the Washington State Department of 
Ecology, the Environmental Protection Agency, and 
Hanford Site contractors to focus work activities on 
cleanup and stabilization of radioactive and hazardous 
waste sites located at the Hanford Site in southern 
Washington. A list of 235 known birds that have been 
observed at the Hanford Site is given along with a 
status rating for abundance and seasonal occurrence. 
Previously published bird lists from the Hanford Site 
are included as well as the author observations from 
1977 to 1990. Of the 235 species listed, 35 are consid- 
ered common and 38 are listed as accidentals. All but 
nine birds on the Hanford Site list have previously 
been documented by the Audubon Society to occur 
within a 25-mile radius of the Tri-Cities. The nine birds 
that are not on the Audubon list, however, have been 
documented in other parts of eastern Washington. A 
list of hypothetical birds that have been documented 
within 50 miles of the Hanford Site but not actually ob- 
served at the Site is also provided. This is the most 
complete list of birds published to date from the Han- 
ford Site and substantially augments other previously 
published lists by almost 100 species. 20 refs., 1 fig., 3 
tab. 
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DE91010179/GAR PC A22/MF A03 


ENVIRONMENTAL POLLUTION & CONTROL 


Battelle Pacific Northwest Labs., Richland, WA. 
Limited site investigation of Landfills 1 and 4, Fort 


Lewis, Washington. 

G. V. Last, P. A. Eddy, S. P. Airhart, K. R. Olsen, and 
J. R. Raymond. Aug 90, 514p PNL-7613 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
a of this document are illegible in microfiche 
products. 


The information presented in this report was collected 
during limited site investigation activities conducted in 
the vicinity of Landfills 1 and 4 at Fort Lewis. The pur- 
pose of this work was to provide a means of detecting 
and evaluating the impacts of these inactive landfills 
on ground-water quality and adjacent lands. This effort 
included the design and construction of ground-water 
monitoring systems for compliance with applicable 
federal and state regulations os Resource 
Conservation and Recovery Act (RCRA)-type landfills. 
Ground-water samples were collected from both exist- 
ing (1981 and 1984) wells and the newly installed 
(1988) wells. The analytical results from the water 
samples indicate that the ground water in and around 
Landfill 1 contains limited contamination. Contami- 
nants may include volatile organic compounds and ni- 
trate. The primary concern in the area around Landfill 1 
was the determination that ground water from two 
wells may contain cis-1,2-dichloroethylene and 1,1,1- 
trichloroethylene above drinking water standards. Ni- 
trate levels in the downgradient wells were greater 
than those in upgradient wells and exceeded drinking 
water standards in some of the less-representative 
samples. Analyses of ground-water samples from 
wells in and around Landfill 4 indicate several contami- 
nants may be present. These include volatile organic 
compounds (principally cis-1,2-dichloroethylene and 
1,1,1-trichloroethylene), coliform, oil and grease, and 
perhaps some metals (iron and magnesium). The pri- 
mary concern in the area around Landfill 4 was the 
determination that ground water from five wells con- 
tained cis-1,2-dichloroethylene and 1,1,1-trichloroeth- 
ylene above drinking water standards. The source of 
contaminants beneath either landfill cannot yet be 
identified. Insufficient data exist to disprove or confirm 
pod landfill as possible contributors. 19 refs., 32 figs., 
17 tabs. 
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DE91010583/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Solvent substitution for electronic assembly 
cleaning. 

M. C. Oborny, E. P. Lopez, D. E. Peebles, and N. R. 
Sorensen. 1990, 16p SAND-90-3045C, CONF- 
901285-2 

Contract AC04-76DP00789 

USAF/DOE workshop on solvent substitution, Phoe- 
nix, AZ (USA), Dec 1990. Sponsored by Department of 
Energy, Washington, DC. 


The Department of Energy is striving to eliminate the 
use of chlorofluorocarbon and chlorinated hydrocar- 
bon solvents from weapons production activities. A 
major use of these materials is in the cleaning of elec- 
tronic assemblies during production. In seeking to 
eliminate these materials, a screening study has been 
completed to identify alternate materials/processes. 
This screening study involved parallel investigations 
into: (1) the use of alternate cleaners for removing the 
rosin-based flux and mold release material currently 
being used and (2) the use of water soluble fluxes in 
place of the rosin-based flux. The evaluation criteria 
used in this screening study were: the Environmental 
Safety and Health impact upon production operations, 
cleaning efficacy, corrosion potential, and, the bonda- 
bility and high voltage breakdown resistance of 
cleaned surfaces. Upon completion of the screening 
evaluation, oxo-decyl acetate and a terpene cleaner 
have been selected for further study. 
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PB90-274549/GAR PC A04/MF A01 
GeoTrans, Inc., Herndon, VA. 

Basics of Pump-and-Treat Ground-Water Remedi- 
ation Technology. 

Special rept. 

J. W. Mercer, D. C. Skipp, and D. Giffin. Mar 90, 65p 
EPA/600/8-90/003 

Contract EPA-68-C8-0058 

Sponsored by Robert S. Kerr Environmental Research 
Lab., Ada, OK. 


The pump-and-treat process, whereby contaminated 
ground water is pumped to the surface for treatment, is 
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one of the most common ground-water remediation 
technologies used at hazardous waste sites. However, 
recent research has identified complex chemical and 
physical interactions between contaminants and 
pete cama imitati 
extraction part of the process. report was devel- 
oped to summarize the basic i i 

sary to determine when, where, and how pump-and- 
treat technology can be used effectively to remediate 
ground-water contamination. 
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PB91-191700/GAR PC A07/MF A01 


— State Dept. of Environmental Quality, Port- 

land. 

Current and Target Recovery Rates for Plastics 
in Oregon. 


Final rept. 
Oct 90, 134p EPA/910/9-91/016 
— EPA-X1-000466-01 

repared in cooperation with Resource Integration 
Systems, Ltd., Portland, OR. Sponsored by Environ- 
mental Protection Agency, Seattle, WA. Region X. 


The study focuses on the ation and recovery of 
post-consumer plastic pa ing manufactured from 
six common plastic resins. The study includes informa- 
tion on current recycling rates; economic, regulatory 
and technological trends; and collection and process- 
ing costs. It also projects recovery rates by resin type 
by utilizing assumptions for voluntary and regulatory 
changes in current Oregon plastics recovery pro- 
grams. The study will be used by the ORDEQ to devel- 
op recommendations on effective recycling rates for 
plastic resins for the years 1992 to 2000. 
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PB91-195974/GAR PC A03/MF A01 
A ee S. Kerr Environmental Research Lab., Ada, 


OK. 

peng Nonaqueous Phase Liquids. Ground Water 
issue. 

S. G. Huling, and J. W. Weaver. Mar 91, 22p EPA/ 
540/4-91/002 


Dense nonaqueous phase liquids (DNAPLs) are 
present at numerous hazardous waste sites and are 
suspected to exist at many more. Due to the numerous 
variables influencing DNAPL transport and fate in the 
subsurface, and consequently, the ensuing complex- 
ity, DNAPLs are largely undetected and yet are a sig- 
nificant limiting factor in site remediation. The paper is 
a literature evaluation focusing on DNAPLs and pro- 
vides an overview from a conceptual fate and trans- 
port point of view, DNAPL phase distribution, monitor- 
ing, site characterization, remediation, and modeling. 
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PB91-196089/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 
Ongoing Fundamen Waste Inciner- 
ation Research at EPA/RTP Facility. 

R. E. Hall, P. M. Lemieux, W. P. Linak, and J. H. 
Wasser. c1991, 17p EPA/600/D-91/108 

Presented at the Incineration Conference held in 
Knoxville, TN. on May 13-17, 1991. 


The paper describes five combustors, results of some 
completed research, and plans for future studies at 
EPA/AEERL’s RCRA-permitted facility at Research 
Triangle Park, NC. Research is conducted to examine 
the effect of operating parameters such as residence 
time, temperature, turbulence, and waste characteris- 
tics on incineration of principal organic hazardous con- 
stituents (POHCs), the formation of products of incom- 
plete combustion (PICs), and the transformation of 
trace metals. The five combustion systems include a 
rotary kiln incinerator simulator, a package boiler simu- 
lator, a horizontal tunne! combustor, a two-stage fluid- 
ized-bed combustor, and a commercial package boiler. 
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PB91-196097/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction eS Lab. 

Innovative Destruction Technologies 
(Chapter 7). 

Book chapter. 

C. C. Lee, G. L. Huffman, G. Ondich, and S. C. 
James. 1991, 40p EPA/600/D-91/109 

Pub. in CRC Handbook of Incineration of Hazardous 
Wastes, Chapter 7, p256-292 1991. 
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Ten innovative technologies for thermally destroying 
hazardous wastes were selected and described in the 
paper. These technologies were either supported by 
EPA’s RCRA or SARA programs or developed by in- 
dustry since 1980. Two of the important criteria used in 
selecting these technologies are that they are (or had 
been) at least at the stage of pilot-scale demonstration 
and appear to be promising in terms of destruction ef- 
fectiveness. The 10 technologies are: Oxygen-En- 
riched Incineration, Westinghouse/O’Connor Com- 
bustor, Fluidized Bed Combustion, Circulating Bed 
Combustion, Molten Salt Combustion, Infrared 
System, Advanced Electrical Reactor, Plasma Arc, 
Wet Air Oxidation and Supercritical Fluid. 
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PB91-196105/GAR PC A02/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Status of Land Treatment as a Hazardous Waste 
Management Alternative in the United States. 

J. Matthews, M. McFarland, R. Sims, and E. Barth. 
c1991, 7p EPA/600/D-91/110 

Pub. in Proceedings of the Application of U.S. Pollution 
Control Technology in Korea, Conference No. 2, 
Seoul, Korea, May 1-3, 1989. 


Land treatment systems are widely used in the United 
States for treating petroleum refinery waste. Many of 
the petroleum compounds are degradable in bench 
scale studies. Proper operation of the treatment is criti- 
cal for successful performance. 
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PB91-196154/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Microorganisms in Municipal Solid Waste and 
Public Health implications. 

Journal article. 

H. R. Pahren. c1987, 44p EPA/600/J-87/547 

Pub. in CRC Critical Reviews in Environmental Control, 
v17 Issue 3 p187-228 1987. 


The composition of municipal solid waste is quite het- 
erogeneous. This mixed composition results in the 
presence of a variety of microorganisms that reach 
densities which are relatively high, and which remain 
high even after many years in a landfill. Microorganism 
densities in the air at municipal solid waste processing 
plants tend to be higher than levels near wastewater 
treatment facilities. This may be due to indoor oper- 
ations. Composting can inactivate essentially all of the 
microorganisms associated with fecal matter, but ther- 
mophilic fungi may cause adverse health problems. 
The presence of microorganisms in municipal solid 
waste does not mean that there is a high risk of infec- 
tion or disease if a person is occupationally exposed to 
the waste. Dose-response relationships with various 
microorganisms have shown that a relatively large 
number of microbes are necessary to initiate an infec- 
tion or cause disease. 
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PB91-196238/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Incineration of Solid Waste. 

Journal article. 

C. C. Lee, G. L. Huffman, and S. Stelmack. c1989, 
11p EPA/600/J-89/531 

Pub. in Environmental Progress, v8 n3 p143-151 Aug 
89. 


The concern over solid waste disposal and dump-site 
clean-up has resulted in the passage of three major 
U.S. environmental laws. They are the Resource Con- 
servation and Recovery Act (RCRA) of 1976, Public 
Law 94-580, the Toxic Substances Control Act (TSCA) 
of 1976, Public Law 94-469, and the Comprehensive 
Environmental Response, Compensation and Liability 
Act (CERCLA) of 1980, Public Law 96-510. The imple- 
mentation of these three laws has considerably inten- 
sified incineration research, because incineration rep- 
resents the highest degree of destruction and environ- 
mental contro! possible for various waste types (types 
such as hazardous, medical and municipal waste). The 
objective of the paper is to review the fundamentals of 
incineration (combustion) and to provide an incinerator 
design example to show how combustion fundamen- 
tals are applied to an incineration system. 
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PB91-196261/GAR 
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PC A02/MF A01 


Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

NATO/CCMS Conference on the Demonstration of 
Remedial Action Technologies for Contaminated 
Land and Groundwater. Held in Bilthoven, The 
Netherlands on November 7-11, 1988. 

Journal article. 

S. C. James, and D. E. Sanning. c1989, 9p EPA/ 
600/J-89/534 

Pub. in Jnl. of the Air and Waste Management Associa- 
on = n9 p1178-1184 Sep 89. also PB90- 


The problem of contamination to land and groundwat- 
er from improper handling of hazardous materials/ 
waste is faced by all countries. Also the need for reli- 
able, cost-effective technologies to address the prob- 
lem at contaminated sites exists throughout the world. 
Many countries have only started to develop new inno- 
vative/alternative technologies while others have al- 
ready started to apply these technologies to the clean- 
up of contaminated sites. The purpose of the NATO/ 
CCMS Pilot Study is to discuss and evaluate new inno- 
vative/alternative technologies and/or existing sys- 
tems that may be applicable to the cleanup of contami- 
nated sites. Through the pilot study the exchange of 
information on new and existing technologies for deal- 
ing with problem hazardous waste sites is promoted. 
The pilot study is made up of an international group of 
experts drawn from the participating countries. The 
study, which was initiated in 1986, is planned to last 
five years. It is piloted by the United States and copilot- 
ed by the Federal Republic of Germany (FRG) and the 
Netherlands. The report includes an overview and his- 
tory of the NATO/CCMS Pilot Study, but it core | 
presents a documentation of the NATO/CCM 
Second International Conference on the Demonstra- 
tion of Remedial Action Technologies for Contaminat- 
ed Land and Groundwater held in Bilthoven, the Neth- 
erlands on November 7-11, 1988. (Copyright (c) 1989, 
Air & Waste Management Association.) 


146,229 

PB91-196352/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Incinerability Ranking Systems for RCRA Hazard- 
ous Constituents. 

Journal article. 

C. C. Lee, G. L. Huffman, and S. Stelmack. c1990, 
33p EPA/600/J-90/496 

Pub. in Hazardous Waste and Hazardous Materials, v7 
n4 p385-415 1990. 


The selection of Principal Organic Hazardous Con- 
stituents (POHCs) and determination of the incinerabi- 
lity ranking have been the subject of considerable sci- 
entific and policy debate since the RCRA/hazardous 
waste incinerator standards were established in 1981. 
POHCs have typically been selected for measurement 
of their Destruction and Removal Efficiencies (DREs) 
during incinerator trial burns based on their heats of 
combustion. In 1987, EPA’s OSW joined ORD to 
evaluate the possibility of developing an improved 
POHC incinerability ranking system based on the con- 
cept of thermal stability under oxygen-starved, post- 
flame conditions. A theoretical evaluation of the ther- 
mal stability of 320 organic compounds on the Appen- 
dix Vill list was undertaken. These compounds were 
grouped in accordance with their possible reaction 
mechanisms. Selected compounds were tested in a 
laboratory-scale thermal decomposition unit equip, 
with a _ chromatograph to determine their Destruc- 
tion Efficiencies (DEs) under low-oxygen, post-flame 
conditions. The Paper provides both the ‘heat of com- 
bustion’ — system and the ‘thermal stability’ 
ranking system for comparison and application. 
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PB91-196378/GAR PC A02/MF A01 
te ey (James M.) Consulting Engineers, Inc., 
Pasadena, CA. 

Design Information Report: Sludge Management 
Systems. 

Journal article. 

A. Condren, K. Deeny, R. Dick, R. Hegg, and R. 
Reed. c1990, 10p EPA/600/J-90/498 

Contract EPA-68-03-3429 

Pub. in Water Environment and Technology, v2 n7 
p62-69 Jul 90. Sponsored by Environmental Protection 
-_ Cincinnati, OH. Risk Reduction Engineering 


Over 270 comprehensive performance evaluations 
have shown that sludge management system limita- 


tions were severe enough to contribute to non-compli- 
ance with NPDES permits in 49 percent of the plants 
evaluated. Most limitations could be attributed to one 
or more of the following: inaccurately estimated 
masses and/or volumes of waste sludge, inadequately 
sized processing equipment to address waste sludge 
mass and/or volume variations, and inflexibility in 
sludge processing operations and sludge manage- 
ment system options. The document highlights 
common sludge management system oversights and 
presents concepts to illustrate how such oversights 
can be addressed by designers and reviewing agen- 
cies in the future. 
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PB91-196394/GAR PC A02/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Hazardous Waste ntamination with Plasma 
Reactors. 

Journal article. 

L. J. Staley. c1990, 7p EPA/600/J-90/500 

Pub. in Jnl. of Hazardous Materials Control, v3 n2 p67- 
71 Mar/Apr 90. 


The use of electrical energy in the form of plasma has 
been considered as a potentially efficient means of de- 
contaminating hazardous waste. Only a few attempts 
have been made to actually treat hazardous waste 
with plasma, however. The paper discusses both 
direct and indirect waste heating with plasma. Direct 
heating involves the direct injection of liquid waste into 
the plasma plume. Indirect heating involves using the 
plasma to create a bath of molten solid material which 
is used to heat and decontaminate solid hazardous 
waste. The paper summarizes the experience to date 
with plasma based on hazardous waste treatment and 
discusses the implications of the limited data available. 
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PB91-196444/GAR PC A03/MF A01 
Acurex Corp., Research Triangle Park, NC. 
Application of Staged Combustion and Reburning 
to the Co-Firing of Nitrogen-Containing Wastes. 
Journal article. 

W. P. Linak, J. A. Mulholland, J. A. McSorley, R. E. 
Hall, and R. K. Srivastava. c1991, 17p EPA/600/J- 
91/063 

Contracts EPA-68-02-3988, EPA-68-02-4701 

Pub. in Hazardous Waste and Hazardous Materials, v8 
ni p1-15 1991. Prepared in cooperation with Battelle, 
Columbus, OH. Sponsored by Environmental Protec- 
tion Agency, Research Triangle Park, NC. Air and 
Energy Engineering Research Lab. 


The paper gives results of an evaluation of a 0.6 MW 
precombustion chamber burner, designed for in-fur- 
nace NOx control, high combustion efficiency, and ret- 
rofit applications, for use with high nitrogen content 
fuel/waste mixtures. The 250- to 750-ms residence 
time precombustion chamber burner mounted on a 
prototype watertube package boiler simulator used air 
staging and in-furnace natural gas reburning to control 
NOx emissions. The paper reports results of research 
in which the low NOx precombustor was used to exam- 
ine the co-firing characteristics of a nitrogenated pesti- 
cide, containing dinoseb (2-sec-butyl-4,6 dinitro- 
phenol) in a fuel-oil/xylene solvent. The dinoseb for- 
mulation as fired contained 6.4% nitrogen. NO emis- 
sions without in-furnace NOx control exceeded 4400 
ppm (at 0% O02). When NOx controls in the form of air 
staging and natural gas reburning were used, these 
emissions were reduced to < 150 ppm (96% reduc- 
tion). Average CO and total hydrocarbon emissions 
were typically < 15 and 2 ppm, respectively. No dino- 
seb was detected in any emission sample, and the de- 
struction efficiency was determined to be > 99.99%. 
Mutagenicity studies of the dinoseb emissions showed 
that reburning (used for NOx control) reduced the mu- 
tagenic emission factor about 60-70% from that with 
air staging alone. 
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PB91-196469/GAR PC A02/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Overview and Update of the Superfund Innovative 
Technology Evaluation (SITE) Demonstration Pro- 
gram. 

Journal article. 

J. F. Martin. c1991, 6p EPA/600/J-91/066 

Pub. in Jnl. of Air and Waste Management Association, 
v41 n3 p344-347 Mar 91. 





The Superfund Innovative Technology Evaluation 
(SITE) Program is now in its sixth year of demonstrat- 
ng technologies applicable to Superfund sites. The 
SITE Program, conducted by the U.S. Environmental 
Protection Agency's Risk Reduction Engineering Lab- 
oratory, is intended to accelerate the use of new and 
innovative treatment processes as well as evaluate in- 
novative measurement and monitoring techniques. 
Within the SITE Program, the Demonstration Program 
and the Emerging Technologies Program are responsi- 
ble for innovative/alternative waste treatment technol- 
ogy development. Separate and parallel activities are 
progressing for development and evaluation of meas- 
uring and monitoring technologies as well as technolo- 
gy transfer operations. (Copyright (c) 1991, Air and 
Waste Management Association.) 
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PB91-196618/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Innovative Practices for Treating Waste Streams 
Containing Heavy Metals: A Waste Minimization 
Approach. 

Journal article. 

D. W. Grosse. c1991, 17p EPA/600/J-91/081 

Pub. in Physical/Chemical Processes, v2 p221-235. 


Innovative practices for treating waste streams con- 
taining heavy metals often involve technologies or sys- 
tems that either reduce the amount of waste generat- 
ed or recover reusable resources. With the land dis- 
posal of metal treatment residuals becoming less of an 
accepted waste management alternative, waste mini- 
mization practices have received increasing popularity 
in the primary metals industry. Preferred management 
practices for reducing or eliminating generated wastes 
are source reduction (i.e., material sustitution, recycle/ 
reuse) and reduction of toxicity in order to meet tech- 
nology-based treatment standards. Major topics to be 
discussed in the chapter will focus on waste stream 
characterizations, process descriptions, and summa- 
rized results on demonstrations and audits. Only state- 
of-the-art and innovative approaches will be consid- 
ered for review. Particular emphasis will be placed on 
waste minimization approaches (e.g. source reduction 
techniques, concentration and reuse of waste con- 
taminants, material substitution), recovery techniques 
(e.g. electrolytic recovery, membrane technologies, 
ion exchange) and centralized waste treatment facili- 
ties. 
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PB91-196626/GAR PC A03/MF A01 
IT Environmental Programs, Inc., Cincinnati, OH. 
Development and Demonstration of a Pilot-Scale 
Debris Washing System. 

Journal article. 

M. L. Taylor, and N. P. Barkley. c1991, 11p EPA/ 
600/J-91/082 

Contract EPA-68-03-3413 

Pub. in Jnl. of the Air and Waste Management Associa- 
tion, v41 n4 p488-496. Sponsored by Environmental 
Protection Agency, Cincinnati, OH. Risk Reduction En- 
gineering Lab. 


Metallic, masonry, and other solid debris that may be 
contaminated with hazardous chemicals litter numer- 
ous hazardous waste sites in the United States. Poly- 
chlorinated biphenyls (PCB’s), pesticides, lead or other 
metals are some of the contaminants of concern. In 
some cases cleanup standards have been established 
(e.g., 10 micrograms PCB’s/100 sq cm for surfaces to 
which humans may be frequently exposed). Decon- 
taminated debris could be either returned to the site as 
‘clean’ fill, or, in the case of the metallic debris, sold to 
a metal smelter. The project involves the development 
and demonstration of a technology specifically for per- 
forming on-site decontamination of debris. Both 
bench-scale and pilot-scale versions of a debris wash- 
ing system (DWS) have been designed, constructed 
and demonstrated. The DWS entails the application of 
an aqueous solution during a high-pressure spray 
cycle, followed by turbulent wash and rinse cycles. The 
aqueous cleaning solution is recovered and recondi- 
tioned for reuse concurrently with the debris-cleaning 
process, which minimizes the quantity of process 
water required to clean the debris. (Copyright (c) 1991, 
Air and Waste Management Association.) 
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PB91-196691/GAR 
Texas Univ. at Austin. 


PC A07/MF A01 
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Rate of Flow of Leachate through Clay Soil Liners. 
D. E. Daniel, C. D. Shackelford, W. P. Liao, and H. 
M. Liljestrand. Jun 91, 141p EPA/600/2-91/021 
Sponsored by Environmental Protection Agency, Cin- 
cinnati, OH. Risk Reduction Engineering Lab. 


The objective of the research was to measure the time 
of travel (TOT) of inorganic solutes through laboratory 
columns of compacted clay, to determine the physical 
and geochemical parameters that controlled solute 
transport through the soil columns, and to compare 
measured and predicted TOT’s. Two clay soils were 
used: kaolinite (a low-plasticity, commercially-pro- 
duced clay) and Lufkin clay (a highly plastic, naturally- 
occurring clay soil). Anionic tracers were chloride and 
bromide; potassium and zinc were the cationic tracers. 
Diffusion cells were designed, constructed, and used 
to measure the effective diffusion coefficient of the 
tracers in the two soils. Diffusion coefficients for 
anions were typically 0.000002 to 0.000007 sq cm/s; 
somewhat lower values were determined for cations. 
Column tests showed that the effective porosity ratio 
(defined as effective divided by total porosity) in- 
creased with increasing hydraulic gradient in kaolinite 
from a low of about 0.25 at a gradient of 1 to a high of 1 
at a gradient of 20. With Lufkin clay, the effective po- 
rosity ratio was between 0.02 and 0.16. Breakthrough 
times were controlled much more by the low effective 
porosities than by molecular diffusion. The computer 
program SOILINER predicted times of travel that were 
larger than actual TOT’s by a factor of up to 52. The 
failure to account for effective porosity ratios less than 
q ; — the cause for the poor predictions from SOl- 
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PB91-196774/GAR PC A05/MF A01 
lilinois Univ. Center for Solid Waste Management and 
Research, Chicago. Office of Technology Transfer. 
Post-Consumer Mixed Plastics Recycling: Charac- 
terization, Collection, Costs and Markets. 

B. A. Hegbert, W. H. Hallenbeck, and G. R. 
Brenniman. Jan 91, 93p OTT-7 

Sponsored by Illinois Dept. of Energy and Natural Re- 
sources, Springfield. Office of Solid Waste and Renew- 
able Resources. 


Recycling of plastic discards is one method of reduc- 
ing municipal solid waste. Because of its heterogene- 
ous nature and the amount of contaminants present, 
separation of post-consumer mixed plastic waste is 
the most difficult. The purpose of the report is to identi- 
fy the compositions of plastics in municipal solid waste 
(MSW) and in recycling programs, the post-consumer 
plastics contributions to recycling programs, the cost 
of plastics collection and some of the end uses for re- 
processed post-consumer plastics. Attention is given 
to curbside collection of recyclables because of its 
high recovery rate (60-90%) in comparison to other re- 
cycling methods (10-30%). 
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PB91-196931/GAR PC A07/MF A01 
lilinois Univ. Center for Solid Waste Management and 
Research, Chicago. Office of Technology Transfer. 
Technologies for Recycling Post-Consumer Mixed 
Plastics: Plastic Lumber Production, Emerging 
Separation Technologies, Waste Plastic Handlers 
and Equipment Manufacturers. 

A. Hegberg, G. R. Brenniman, and W. H. 
Hallenbeck. Mar 91, 130p OTT-8 
Sponsored by Illinois Dept. of Energy and Natural Re- 
sources, Springfield. Office of Solid Waste and Renew- 
able Resources. 


Broad scale recycling of post-consumer plastic waste 
is technically difficult because of the variety of plastic 
resins which exist and the difficulty of sorting them. 
While further work in processing and separating waste 
plastics is necessary for widespread plastics recycling, 
there are methods to utilize mixed plastic waste and 
methods to clean and separate some types of plastics. 
The latter is primarily an emerging field of research in 
recycling technologies. The purpose of the report is to 
discuss technologies which have been developed for 
the separation and processing of mixed plastic wastes. 
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PB91-197061/GAR PC A23/MF A03 
Environmental Protection Agency, Research Triangle 
Park, NC. Office of Air Quality Planning and Standards. 
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Air Emissions from Municipal Solid Waste Land- 
fills. Back Information for Proposed Stand- 
ards and 

Mar 91, 544p EPA/450/3-90/011A 


The Background Information Document was devel- 
oped to su EPA’s pri for New Source Per- 
formance Standards and Emission Guidelines under 
Section Ill of the Clean Air Act for air emissions from 
municipal solid waste landfills (MSW landfills). The 
standards and guidelines will apply to MSW landfills 
sized greater than 100,000 Mg of refuse in place and 

i Mg/yr or more annually of non-methane or- 
ganic compounds (NMOC’s). The document i 
information for Best Demonstrated Technology recom- 
mended for the proposal as well as emission guide- 
lines for implementation of the regulation. 
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PB91-800409/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 
Waste Oil Reclamation, January 1980-August 1991 
(Citations from the NTIS Database). 

Rept. for Jan 80-Aug 91. 

Jul 91, 46p 

Supersedes PB90-864257. 


The bibliography contains citations concerning the rec- 
lamation and recycling of used lubricating oils. Topics 
include specific program descriptions, re-refining tech- 
niques, chemical is, and reclaimed 
oil performance. Appropriate regulations, standards, 
and clean-up efforts at sites contaminated by waste 
oils or waste oil refineries are included. (Contains 144 
citations with title list and subject index.) 
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PB91-800425/GAR PC NO1/MF NO1 
a Technical Information Service, Springfield, 


Sanitary Landfills, January 1985-August 1991 (Ci- 
tations from the NTIS Database). 

Rept. for Jan 85-Aug 91. 

Jul 91, 54p 

Supersedes PB90-865361. 


The bibliography contains citations concerning the 
design, operation, and management of sanitary land- 
fills. Topics include liner materials evaluations, specific 
site studies, environmental monitoring, and solid waste 
management strategies. Some attention is given to 
waste recycling, gas generation and recovery oper- 
ations, and regulatory issues. Citations pertaining spe- 
cifically to land disposal of hazardous materials are ex- 
cluded. (Contains 165 citations with title list and sub- 
ject index.) 
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PB91-921317/GAR PC A01/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Guide to Developing Action ums. 

Fact sheet. 

Dec 90, 5p OSWER-9360.3-01FS 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The fact sheet describes the essential components of 
Action memorandums used to initiate a removal 
action, as well as special cases like enforcement-lead 
removals and special circumstances such as actions 
that require additional funds, a c! in the scope of 
response, or an exemption to the statutory limits under 
section 104(c) of CERCLA. EPA prepares Action 
Memos for all Fund-lead removal actions. Action 
Memos describe a site’s history, current activities, 
health and environmental threats, and proposed ac- 
tions and costs. 
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PB91-921319/GAR 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Assistance 


U.S. Bureau of Reclamation 
perfund Program. 

Fact sheet. 

Dec 90, 5p OSWER-9355.15FS 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 
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The fact sheet outlines assistance available from the 
Department of the Interior’s Bureau of Reclamation’s 
Denver Office and the five Regional Offices. Reclama- 
tion has developed expertise in total project manage- 
ment, including planning, engineering design, re- 
search, construction management, and in project op- 
eration and maintenance. Under an Interagency 
py mote (AG) entitled ‘Superfund Management 

and Support Activities,’ funding has been authorized 
for a number of activities relating to Reclamation’s as- 
sistance in Superfund. 


P891-021321/GAR PC A01/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
ARARs Q’s and A’s: The Fund-Balancing Waiver. 
Fact sheet. 
Fk 91, 5p OSWER-9234.2-13FS 

‘aper copy available on Standing Order, deposit ac- 
poe required (minimum deposit $150 U. S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The fact sheet implements the applicable or relevant 
and appropriate requirements (ARARs) provisions 
EPA has developed guidance and provided training to 
Regions and States on the identification of and compli- 
ance with ARARs. It is part of a series that provide 
guidance on a number of questions that arose in devel- 
oping ARARs policies, in ARARs training sessions, 

and in identifying and complying with ARARs at specif- 
ic sites. The fact sheet addresses the Fund-balancing 
waiver. 


146,245 
PBS1-921322/GAR PC A02/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Making Superfund Documents Available to the 
Public throughout the Cleanup Process, and Dis- 
—_ Site Findings and Decisions as They are 
(Superfund Management Review: No. 

436,  H, Q, R, T). 

ir e. 


ectiv: 
5 Nov 90, 8p OSWER-9230.0-16 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The directive summarizes five recommendations for 
improving Superfund efforts towards timely release of 
information to the public ry site cleanup activities. 
It provides guidance for the Regions to make docu- 
ments available to the public throughout the cleanup 
process and to discuss site findings and decisions as 
they are developed for the sake of more fully involving 
citizens in the cleanup process and ensuring two way 
communication between Superfund staff and local 
communities. 


146,246 

PBS1-921323/GAR PC A03/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of men ery | and Remedial Response. 
Memorandum of Understanding between ORD and 
OERR. 

Directiv 

5 Nov 90, 17p OSWER-9295.4-01 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The directive transmits a copy of the Memorandum of 
Understanding (MOU) between OSWER and ORD that 
was signed on March 10, 1990. OERR proposed the 
establishment of the Technology Support Center 
(TSC) in the Office of Health Environmental As- 
sessment (OHEA), Environmental Criteria Assessment 
Office, Cincinnati to address the human health risk as- 
sessment issues pertinent to Superfund-related activi- 
ties. This MOU establishes functions and responsibil- 
ities for the TSC 


146,247 
PB91-921324/GAR 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Final — on Setting RI/FS Priorities. 


Directiv 

27 Dec ‘90, 10p OSWER-9200.3-11 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
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and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The directive summarizes the final policy on setting 
RI/FS Pn war The policy’s goal is to demon- 
strate Superfund’s compliance with the Worst Prob- 
lems First Policy at the earliest stage of the remedial 
process. It outlines the specific objectives and goals of 
the new policy and offers guidance to the regions on 
how best to implement the policy. 


146,248 

PB91-921326/GAR PC A03/MF A0O1 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

a on Management of Post-Removal Site Con- 
tro 

Directive. 

3 Dec 90, 16p OSWER-9360.2-02 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The directive transmits the OSWER policy on manage- 
ment of post-removal site control for Fund-financed re- 
moval activities and communicating decisions to 
States on the use of institutional controls. It provides 
procedures to ensure that, when necessary and to the 
extent practicable, provision for post-removal site con- 
trol at both National Priorities List (NPL) and non-NPL 
sites is made prior to initiation of a Fund-financed re- 
moval action. Procedures are also provided for com- 
municating decisions to States on the use of institu- 
tional controls when waste is left on-site following a 
removal action. 


146,249 

PB91-921327/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund LDR Guide No. 6A (2nd Edition) Obtain- 
ing a Soil and Debris Treatability Variance for Re- 
medial — 

Fact shee 

Sep 90, * OSWER-9347.3-06FS 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The fact sheet outlines the process for obtaining and 
complying with a Treatability Variance for soil and 
debris that are contaminated with RCRA hazardous 
wastes until such time that the Agency promulgates 
treatment standards for soil and debris. In the interim 
before the Agency promulgates a third set of treatment 
standards specifically for soil and debris wastes, there 
is the presumption that CERCLA response actions in- 
volving the placement of soil and debris contaminated 
with RCRA restricted wastes will utilize a Treatability 
Variance to comply with the LDRs. Treatment levels 
outlined in the fact sheet will serve as alternative 
‘treatment standards’. 


146,250 

TIB/A91-00786/GAR PC E09 
Hanover Univ. (Germany, F.R.). Inst. fuer Siedlungs- 
wasserwirtschaft und Abfalltechnik. 

Untersuchung zum Gashaushalt abgeschlossener 
Deponieabschnitte, zur moeglichen Schaedigung 
von Rekultivierungspflanzen durch Deponi 

und zur Schadensabwehr durch Pflanzhilfen. (In- 
vestigations on the gas budget of closed sections 
of sanitary landfills, possible adverse effects on 
recultivation plantations from landfill gas, and 
— in the form of planting aids). 

C.F. Seyfried, H. Doedens, U. Theilen, G. 
Schaefsmeier, and U. Schlueter. 1990, 98p 

In German. 


The investigations carried through in the framework of 
this research project were determined by two overrid- 
ing aims: a) development of an approach for measur- 
ing the gas budget of sanitary landfills, which is to be 
incorporated in a recultivation manual for operators of 
sanitary landfills; this manual is to enable the organiza- 
tions responsible for waste disposal to determine 
clearly the appropriate time for beginning recultivation 
planting, appropriate places, and execution, by simple 
measurements; b) testing of the usefulness for reculti- 
vation of planting aids in the form of foil sealings, re- 
stricted to certain areas, against penetrating gas, as 
por in the form of degassing and ventilation trenches. 

(orig) 74 copriont (c) 1991 by FIZ. Citation no. 
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146,251 

AD-A233 936/4/GAR PC A07/MF A01 
Air Force Occupational and Environmental Health 
Lab., Brooks AFB, TX. 

Sanitary/Storm Drainage Characterization Survey, 
Eglin AFB, FL. 

Final rept. 30 Jul-10 Aug 90. 

D. L. Curtis, and J. E. Randall. Say 90, 141p Rept 
no. AFOEHL-90-229EQ00058MSC 


A sanitary/storm panege survey was conducted at 
Eglin Air Force Base, Florida, from 30 July to 10 
August 1990. The scope of the survey was to evaluate 
the sanitary and stormwater systems and the need for 
a National Pollutant Discharge Elimination System 
(NPDES) permit. Recommendations are: (1) Conduct a 
dye test on the photo lab drains to verify which one is 
discharging photo wastes to the storm sewer system. 
(2) Sample Jack’s Lake for mercury, phenol, and iron 
to verify if the mercury levels are derived from the 
water shed area or the saltwater intrusion at the sam- 
pling site. Sample sediment at the influent stream to 
Jack’s Lake and test for mercury. (3) Identify the 
source of iron around site 6. (4) Resample site 24 to 
verify the high pH concentration and identify the 
source. (5) Apply for a NPDES permit for oil/water sep- 
arator at bldg 1313 or design a locking device to pre- 
vent any discharge into the drainage ditch. (6) Clean 
the oil/water separators and incorporate a monitoring 
system for the separators. 


146,252 

AD-A233 946/3/GAR PC A14/MF A02 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Review of Removal, Containment and Treatment 
Technologies for Remediation of Contaminated 
Sediment in the Great Lakes. 

Final rept. 

D. E. Averett, B. D. Perry, E. J. Torrey, and J. A. 
Miller. Dec 90, 311p Rept no. WES/MP/EL-90-25 


The Water Quality Act of 1987, which amended the 
Federal Water Pollution Control Act, authorized a pro- 
gram specifically aimed at contaminated sediment 
problems in the Great Lakes. Section 118, paragraph 
(c)(3), directs the US Environmental Protection Agency 
USEPA) Great Lakes National Program ice 
(GLNPO) to carry out a 5-year study and demonstra- 
tion projects relating to the control and removal of 
toxic pollutants in the Great Lakes, with emphasis on 
the removal of toxic pollutants in the Great Lakes, with 
emphasis on the removal of toxic pollutants from 
bottom sediments. The Act specified that priority 
Areas of Concern for implementation of demonstration 
projects were Saginaw Bay, Michigan; Sheboygan 
Harbor, Wisconsin; Grand Calumet River, Indiana; 
Ashtabula River, Ohio; and Buffalo River, New York. 


146,253 

AD-A234 037/0/GAR PC A08/MF A01 
Rhode Island Univ., Kingston. 

Modeling of the Seepage Flux of Ground Water 
from Coastal Landfills. 

Master’s thesis. 

D. A. Colden. 1990, 151p 

Grant N00123-89-G-0545 


The ability to predict seepage rates and locations of 
seepage flux from a sanitary landfill is paramount in 
evaluating the environmental impact a landfill may 
have. This ability extends to investigations relevant to 
the remediation of closed or abandoned sites of waste 
disposal many of which contain hazardous materials. 
This is of particular importance in the evaluation of 
coastal landfills. Hydrogeologic characterization of 
landfills has relied on conventional techniques such as 
in-situ ‘slug tests’ and laboratory evaluations of soils 
and water samples. These methods are limited in the 
extent and application of the information obtained. An 
in-situ method to obtain a broader evaluation of hydro- 
geological conditions for a coastal landfill has been de- 
vised. Tidal stress theory was used for the determina- 
tion of an effective hydraulic conductivity in coastal 
aquifers. A combination of analytical modeling meth- 
ods were employed to determine the potential seep- 
age area and seepage flux distribution. These included 
construction of a flow net for the landfill and time-de- 
pendent evaluation of the hydraulic gradient between 
the fresh water and the salt water. Ground water qual- 
ity sampling indicated concentrations of lead, copper, 
zinc and mercury in the refuse wells at 10,000ppb, 





1000ppb, 1000ppb and 10ppb respectively. These 
levels are 2 - 3 orders of magnitude greater than found 
in the upgradient well. 


146,254 

AD-A234 071/9/GAR 

New Hampshire Univ., Durham. 
brane for In situ 

Nitro Com 

Quenchi 


PC A03/MF A01 


| Detection of Organic 
pounds on Fluorescence 
ing. 
bar ag rept. 
R. Seitz, C. Jian, and m C. Sundberg. Jan 91, 
1S CETHA-TE-CR-9100 
Contract DACA89-89-K-0004 


In the past, unsound explosive disposal practices have 
led to contamination of various sites by nitrated organ- 
ics. Because these compounds partition significantly 
into water from soils, they can migrate in ground-water 
posing a potential health hazard. Groundwater moni- 
toring for several different nitrated — is required 
to evaluate the extent of this problem. Hexahydro- 
1,3,5-trinoto-1,3,5-triazine (RDX) and 2,4,6-trinitrot- 
luene (TNT) are two most important because they are 
manufactured and used in larger quantities than other 
explosives. RDX is of greater concern because it is 
stable and migrates more rapidly in groundwater. Cur- 
rent practice is to get samples from monitoring wells 
and to bring them back to the laboratory for analysis. 
This is expensive and subject to potential error owing 
to contamination or instability of samples. As a conse- 
quence, there is a need for rapid, inexpensive screen- 
7 methods that function in situ. Even if these meth- 

is do not yield definitive analytical results, they will be 
useful if they identify those samples that need to be 
brought back to the laboratory for comprehensive 
analysis. Our goal has been to develop solid phase in- 
dicators that can be used for in-situ determination of 
nitrated organics. 


146,255 

AD-A234 486/9/GAR PC A04/MF A01 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Facilities Engineering Applications Program: Lead 
Monitoring Strategies for Drinking Water Systems: 
Lessons Learned. 

Final rept. 

P. M. Temkar, Y. S. Lee, A. Sandvig, R. J. Schoize, 
and E. D. Smith. Feb 91, 55p Rept no. CERL-FEAP- 
IR-N-91/06 


Like private sector utilities, Army installations that op- 
erate potable water supply and distribution systems 
must comply with the Any ge that govern drinking 
water quality. The Environmental Protection 
Agency (USEPA) has proposed a new rule to regulate 
the levels of lead and copper present at the consum- 
er’s tap. Under this rule, installations will have to imple- 
ment a monitoring program to test residential tapwater 
and take remedial action if lead and/or copper con- 
centrations are found to be ype py ae This 
report reviews the proposed Lead and Copper Rule 
and discusses some other regulations that will either 
be affected by or have impact on this rule. The pro- 

sed compliance schedule is summarized. The re- 
sults of this study will serve as background for devel- 
oping guidelines to assist installations in meeting new 
lead and copper regulations. Development of these 
guidelines awaits the final ruling on the proposed Lead 
and Copper Rule. 


146,256 

DE91002034/GAR PC A03/MF A01 
University of Wyoming Research Corp., Laramie. 
Western Research Inst. 

Determination of sulfur anions in speni oil shale 
leachates by ion chromatog ay 

N. D. Niss. Jul 89, 39p DOEyM /1 1076-2956 
Contract FC21-86MC1 1076 

Sponsored by Department of Energy, Washington, DC. 


The leaching and transport of chemical constituents 
from spent oil shale disposal areas is an area of envi- 
ronmental concern at the present time. Sulfur-contain- 
ing compounds are prevalent in spent oil shales and 
have the potential to leach into aqueous systems sur- 
rounding disposal sites. Computer modeling has been 
used in recent years to predict the transport of species 
in an aqueous environment. The quality of model pre- 
dictions, however, depends on validation steps 
taken in comparing model predictions with laboratory 
data on ion speciation. Further, the quality of the vali- 
dation step depends on the reliability of laboratory 
methods in generating ion speciation data. The pur- 
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pose of this study was to develop methods to separate 
and quan sulfur-containing anions in spent oil shale 
leachates by suppressed ion wus) (eultley, 2O(Gup The 
anions studied were S(sup 2(minus)) (su 
2(minus))(sub 3) (sulfite), SO(sup Srinue}yiout 4) 
(sulfate), SCN(sup (minus)) (thiocyanate), S(sub 
2)O(sup 2(minus))(sub 3) (thiosulfate), and S(sub 
4)O(sup a 6) ee After the sep- 
arations were devel , a series of method-challeng- 
ing experiments were performed to test the reliability of 
the methods and assure the development of an analyt- 
ically sound product. 24 refs., 7 figs., 5 tabs. 


146,257 
DE91002048/GAR PC A23/MF A03 
gg ata Survey, Cheyenne, WY. Water Resources 


fe and inorganic analyses of water samples 
poses in-situ oil-shale retorting site near Rock 

Springs, Wyoming, 1989. Volume 2: Final report. 
My qe rept. 

Eddy, J. B. Lindner-Lunsford, J. C. Wallace, 
and K. E. Wilson. Dec 90, 529p DOE/MC/25200- 
2975-Vol.2 
Contract Al21-88MC25200 
Sponsored by Department of Energy, Washington, DC. 


During the oil shortage of the 1970’s, the US Depart- 
ment of ae (DOE) conducted experiments to test 
in-situ methods of oil recovery from the large reserves 
of oil shale in Colorado, Wyoming, and Utah. The in- 
situ experiments involved different methods of fractur- 
ing the oil-shale formation and various techniques for 
igniting the retort chamber to extract the shale oil. 

hese processes produced, along with the oil, a varie- 
ty of organic and inorganic by-products, some of which 
have not been removed. On May 25, 1988, the Wyo- 
ming Department of Environmental Quality issued a 
notice of violation to DOE. DOE was ordered to per- 
form a site a of one experimental area 
(site 9) near Rock Springs in southwestern poe 
The US Geological Survey, in cooperation with DO! 
performed a site cheractorteation as the first step in 
attempting to restore the | orp water to its original 
condition. The results of that study are reported by 
Lindner-Lunsford and others (1991); the present 
volume contains copies of the original analyses of 
= samples collected from 37 wells for that study. 1 
ref. 


146,258 

DE91009822/GAR PC A14/MF A02 

Westin + ae Savannah River Co., Aiken,SC. 

— ater Monitoring Program at the Savannah 
iver Sit 

a 90, 303p DOE/SR/18035-P-H2, WSRC-RP-89- 


Contract AC09-89SR18035 
Sponsored by Department of Energy, Washington, DC. 


This report summarizes the status of the Groundwater 
Monitoring Program conducted at the US Department 
of Energy’s Savannah River Site (SRS). The report de- 
tails the history and technical background of SRS’s 
program, identifies practices which have resulted in 
groundwater impacts, explains the regulatory controls 
pod the program, and summarizes the status of the 
a elements. The purpose of the Ground- 

walet lonitoring Program is to protect human health, 
safety, and the environment, while maintaining com - 
ance with environmental statutes and regulations. 
report is organized sequentially. Background and his- 
tory of the SRS monitoring program is presented in 
Chapter 2. Program requirements are defined in Chap- 
ter 3, including a summary of applicable regulatory re- 
jn rag he report includes a status report in 

hapter 4, which describes regulatory and monitoring 
sites as well as technical and research groundwater 
monitoring activities. The report concludes in Chapter 
5 with a —— e lanned activities and their rela- 
tionship to nvironmental Restoration and 
Waste Sica Five Year Plan. 60 refs., 14 figs., 9 
tabs. 


146,259 
DE91009904/GAR PC AOS/MF A01 
Oak Ridge Y-12 Plant, TN. 

Annual report of 1990 groundwater monitoring 
data for treatment, storage, or disposal facilities at 
the Y-12 plant. Reporting and — evaluation 
of the — year (fifth) data. 

Progress rept. 

L. W. McMahon, and T. M. Mercier. Feb 91, 94p Y/ 
TS-724/P2 

Contract AC05-840S21400 

Sponsored by Department of Energy, Washington, DC. 
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This Teport was prepared to meet the annual a 
requirements of the Tennessee 

and Environmental (TDHE) Hazardous Waste ‘a 
agement Regulation 1200-1-11-.05(6)(e), for monitor- 
ing data collected on Resource Conservation and Re- 
covery Act wells in place around facilities which are 
accorded interim status. The r i 


t , 
cilities at the Oak Ridge Y-12 Plant. This ges fulfills 
the two TDHE annual reporting requirements. First, the 
result of CY1990 analysis of oumadek quality (chio- 
ride, iron, manganese, , sodium, and sulfate 
concentrations) and indicators (pH, specific conduct- 
ance, total organic carbon, and total organic halide) 
are presented. Second, any significant increase in indi- 
cator parameters (or any » caneicent change in Let a in 
the comparison of 1990 data for downgradient wel 
1986 data for upgradient wells, or comparison of data 
for individual wells in 1986 and 1990 is presented. Sig- 
nificant 
the TDHE me e 

significant decrease in pH, compared to 1986 park 
Chestnut Ridge Disposal Basin showed a decrease in 
pH, and an increase in conductivity and total organic 
carbon. 2 figs., 42 tabs. (MHB) 


146,260 


DE91009906/GAR 

Oak Ridge Y-12 Plant, TN. 
Annual report of 1990 groundwater, monitoring 
data for treatment, storage, or disposal facilities at 
the Y-12 plant. Groundwater surface elevations. 
Progress rept. 

T. O. Early, and J. Switek. Feb 91, 39p Y/TS-724/P1 
Contract AC05-840S21400 

Sponsored by Department of Energy, Washington, DC. 


The purpose of this document is to provide a summary 
and interpretation of hydrostatic head measurements 
obtained from wells surrounding the Kerr Hollow 
Quarry and Chestnut Ridge Sediment Disposal Basin 
sites at the US Department of Energy Y-12 Plant in 
Oak Ridge, Tennessee. Water level observations are 
presented using hydrographs and water. table eleva- 

maps based on data obtained during calendar 
year 1990. Generalized, preliminary interpretation of 
results are presented. The two sites covered by the 
this report have interim status under the provisions of 
the Resource Conservation and Recovery Act 
(RCRA). A subset of the wells at each are used for 
groundwater monitoring purposes under the require- 
ments of RCRA. A discussion of the upgradient and 
downgradient directions for each of the sites is includ- 
ed. 18 refs., 14 figs. 
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DE91009907/GAR 

Oak Ridge Y-12 Plant, TN. 
Groundwater quality assessment for the Chestnut 
Ridge security pits hazardous-waste disposal at 
the Y-12 Plant, 1990. 

Progress rept. 

Feb 91, 155p Y/SUB-91-YP507C/3 

Contract AC05-840S21400 

Sponsored by Department of Energy, Washington, DC. 
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e neray r of Martin Marietta Energy 
a HSW Environmental 
aor: (as prepared this Groundwater Quali 
sessment > Rawat (GWQAR) for the Chestnut =) 
Security Pits Hazardous Waste Di: Unit (HWDU) 
at the Department of Energy’s (DOE) Y-12 Plant in 
Oak Ridge, Tennessee. Assessment monitoring under 
the Resource Conservation and Recovery Act (RCRA) 
regulations is conducted on a quarterly basis and as- 
sessment results for each year are reported in a 
GWOQAR, as required under subparts 1200-1-11- 
.05(5)(f}4 and 1200-1-11-.05(6)(e)2 of the Rules of 
Tennessee it of Health and Environment 
(TDHE), Division of Solid Waste Management, Chapter 
1200-1-11, Hazardous Waste Management. Con- 
tained herein are the results of the groundwater quality 
assessment program for the 1990 calendar year. 40 
refs., 16 figs., 3 tabs. 


items, Inc. 
nsultants, 
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DE91010021/GAR 
Geological Survey, Idaho Falls, ID. 


September 1, 1991 
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Nutrients, pesticides, surfactants, and trace 
metals in ground water from the Howe and Mud 
Lake areas upgradient from the Idaho National En- 
wy Laboratory, idaho. 

. D. Edwards, R. C. Bartholomay, and C. M. 
a Oct 90, 33p DOE/ID-22093, USGS-OFR- 
Contract AC07-761D01570 
Sponsored by Department of Energy, Washington, DC. 


Reconnaissance-level sampling for selected nutrients, 
pesticides, and surfactants in ground water upgradient 
from the Idaho National Engineering Laboratory was 
conducted during June 1989. Water samples collected 
from eight irrigation wells, five domestic or livestock 
wells, and two irrigation canals were analyzed for nutri- 
ents, herbicides, insecticides and polychlorinated 
compounds, and surfactants. In addition to the above 
constituents, water samples from one irrigation well, 
one domestic well, and one irrigation canal were ana- 
lyzed for arsenic, barium, cadmium, chromium, lead, 
mercury, selenium, and silver. Concentrations of nitrite 
plus nitrate as nitrogen ranged from less than the re- 
porting to 6.10 mg/L (milligrams per liter), and ortho- 
phosphate concentrations as phosphorus ranged from 
less than the reporting level to 0.070 mg/L (micro- 
grams per liter). Concentrations of 2,4-D in two water 
samples were 0.1 (mu)g/L and 0.10 (mu)g/L. Water 
samples analyzed for 15 other herbicides, 10 carba- 
mate insecticides, 11 organophosphorus insecticides, 
and 15 organochlorine insecticides, gross polychiori- 
nated biphenyls, and gross polychlorinated naphtha- 
lenes all had concentration below their a 
levels. Concentrations of surfactants ranged from 0.0: 
to 0.35 mg/L. Arsenic, barium, chromium, selenium, 
and silver concentrations exceeded reporting levels in 
most of the samples. 19 refs., 1 fig., 19 tabs. 


146,263 
DE91010086/GAR PC A09/MF A02 
EG and G Idaho, Inc., Idaho Falls. 
Nonradiological Liquid-Effiuent Monitoring Pro- 
= FY 1990 third-quarter report. 

rogress rept. 
L. J. Wright-Peterson, and T. R. Meachum. Oct 90, 
197p EGG-ESQ-9293 
Contract ACO7-761D01570 
Sponsored by Department of Energy, Washington, DC. 


A monitoring program for nonradioactive parameters 
and pollutants in liquid effluents was initiated in Octo- 
ber 1985 for facilities operated by EG&G Idaho, Inc., 
for the US Department of Energy (DOE) at the Idaho 
National Engineering Laboratory (INEL). Monitoring re- 
sults for 12 liquid effluent streams from third quarter 
fiscal year 1990 (April 1990 through June 1990) are 
presented. 6 tabs. 


146,264 
DE91010272/GAR 
Argonne National Lab., IL. 
E of alpha and gamma radiation on glass re- 
action in an unsaturated environment. 

D. J. Wronkiewicz, J. E. Young, and J. K. Bates. 
1990, 19p ANL/CP-70905, CONF-901105-112 
Contract W-31109-ENG-38 

Fall meeting of the Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


Radiation may effect the long-term performance of 
glass in an unsaturated repository site by interacting 
with air, water vapor, or liquid water. The present study 
examines (1) the effects of alpha or _— irradiation 
in a water vapor environment, and (2) the influence of 
radiolytic products on glass reaction. Results indicate 
that nitric and organic acids form in an irradiated water 
vapor environment and are dissolved in thin films of 
condensed water. Glass samples exposed to these 
conditions react faster and have a different assem- 
blage of secondary phases than glasses exposed to 
nonirradiated water vapor environments. 23 refs., 4 
figs., 2 tabs. 
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146,265 
DE91010370/GAR PC A06/MF A01 
Nevada Univ., Reno. Desert Research Inst. 

it of the Nevada Test Site monitoring 
well system. 
C. E. Russell. Mar 91, 1083p DOE/NV/10384-31 
Contract ACO08-85NV10384 
Sponsored by Department of Energy, Washington, DC. 


ment of — ’s (DOE), Office of Environ- 
fety and Health requested the Desert Re- 


VOL. 91, No. 17 


The 
ment, 
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search Institute (DRI) to conduct an assessment of the 
current monitoring well system on the Nevada Test 
Site (NTS), and to design a groundwater characteriza- 
tion plan for the NTS. In response to DOE’s request, 
the DRI prepared a four phase monitoring plan. This 
report is the summary of Phase 1, reconnaissance of 
the current monitoring system. The data in this report 
include well construction, lithology, the location of 
each well in the current hypothesis of the groundwater 
flow field, as well as its location with respect to under- 
ground nuclear testing areas. In addition, the chemical 
constituents and tritium record for these wells are pre- 
sented. Preliminary classification of the existing moni- 
toring wells is attempted in accordance with the re- 

uirements set forth in the Resource Conservation and 

ecovery Act of 1976. These classifications are pre- 
liminary owing to the resolution density of hydrogeolo- 
gic data on the NTS, which are quite sparse. 36 refs., 
13 figs., 4 tabs. 
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DE91010436/GAR 

Oak Ridge National Lab., TN. 
Indian Ocean radiocarbon: Data from the INDIGO 
1, 2, and 3 cruises. 

R. J. Sepanski. Jan 91, 198p ORNL/CDIAC-41, 
NDP-036 

Contract ACO5-840R21400 

Contributed by H. G(umit 0)te (umit O)stlund and Char- 
lene Grall, Rosenstiel School of Marine and Atmos- 
pheric Science, Univ. of Miami, Miami, Florida. Spon- 
sored by Department of Energy, Washington, DC. 


This document presents (sup 14)C activities (ex- 
pressed in the internationally adopted (Delta)(sup 14)C 
scale) from water samples taken at various locations 
and depths in the Indian and Southern oceans through 
the Indien Gaz Ocean (INDIGO) project. These data 
were collected as part of the INDIGO 1, INDIGO 2, and 
INDIGO 3 cruises, which took place during the years 
1985, 1986, and 1987, respectively. These data have 
been used to estimate the penetration of anthropogen- 
ic CO(sub 2) in the Indian and Southern oceans. The 
document also presents supporting data for potential 
temperature, salinity, density (sigma-theta), (delta)(sup 
13)C, and total CO(sub 2). All radiocarbon measure- 
ments have been examined statistically for quality of 
sample counts and stability of counting efficiency and 
background. In addition, all data have been reviewed 
by the Carbon Dioxide Information Anaiysis Center and 
assessed for gross accuracy and consistency (ab- 
sence of obvious outliers and other anomalous 
values). These data are available free of charge as a 
numeric data package (NDP) from the Carbon Dioxide 
Information Analysis Center. The NDP consists of this 
document and a magnetic tape containing machine- 
readable files. This document provides sample listing 
of the Indian Ocean radiocarbon data as they appear 
on the magnetic tape, as well as a complete listing of 
these data in tabular form. This document also offers 
retrieval program listings, furnishes information on 
sampling methods and data selection, defines limita- 
tions and restrictions of the data, and provides reprints 
of pertinent literature. 13 refs., 4 tabs. 
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DE91010636/GAR PC A09/MF A02 

ha and G Rocky Flats, Inc., Golden, CO. Rocky Flats 
ant. 

Surface Water Interim Measures/interim Remedial 

Action Plan/ Environmental and ision Docu- 

ment, South Wainut Creek Basin, Operable Unit 

No.2. Volume 1, Text: Final. 

Progress rept. 

8 Mar 91, 200p DOE/EA-0496-Vol.1 

Sponsored by Department of Energy, Washington, DC. 


Water quality investigations have identified the pres- 
ence of volatile organic compound (VOC) and radionu- 
clide contamination of surface water at the Rocky 
Flats Plant (RFP). The subject interim Measures/Inter- 
im Remedial Action Plan/Environmental Assessment 
(IM/IRAP/EA) addresses contaminated surface water 
in a portion of the South Walnut Creek drainage basin 
located within an area identified as Operable Unit No. 
2 (OU 2). There is no immediate threat to public health 
and the environment posed by this surface water con- 
tamination. The affected surface water is contained 
within the plant boundary by existing detention ponds, 
and is treated prior to discharge for removal of volatile 
contaminants and suspended particulates to which ra- 
dionuclides, if present, are likely to absorb. However, 
there is a potential threat and the Department of 
Energy (DOE) is implementing this Surface Water IM/ 
IRAP at the request of the US Environmental Protec- 


tion Agency (EPA) and Colorado Department of Health 
(CDH). Implementation of the Surface Water IM/IRA 
will enhance the DOE’s efforts towards containing and 
managing contaminated surface water, and will miti- 

ate downgradient migration of contaminants. Another 
actor in implementing this IM/IRA is the length of time 
it will take to complete the investigations and engineer- 
ing studies necessary to determine the final remedy for 
OU 2. 44 refs., 23 figs., 14 tabs. 
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DE91010637/GAR PC A13/MF A02 

-~ and G Rocky Flats, Inc., Golden, CO. Rocky Flats 
lant. 

Surface Water Interim Measures/interim Remedial 

Action Plan/Environmental Assessment and Deci- 

sion Document, South Wainut Creek Basin, Opera- 

ble Unit No. 2. Volume 2, Appendices: Final. 

Progress rept. 

8 Mar 91, 299p DOE/EA-0496-Vol.2 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


Volume 2 of this IM/IRA Plan contains OU 2 surface 
water, sediment, ground water and soil chemistry data, 
as well as the South Walnut Creek Basin Surface 
al IM/IRA schedule and a tabulation of ARARs. 


146,269 

DE91010646/GAR PC A05/MF A01 

Battelle Pacific Northwest Labs., Richland, WA. 

Evaluation of the chemical, radiological, and eco- 

— conditions of West Lake on the Hanford 
e. 


T. M. Poston, K. L. Price, and D. R. Newcomer. Mar 
91, 100p PNL-7662 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


West Lake and its immediate surrounding basin repre- 
sent a unique habitat that is dominated by highly saline 
water and soil. The basin offers a valuable research 
site for studies of a rare and complex wetland area in 
the desert. This report is an evaluation of the chemical, 
radiological, and ecological conditions at West Lake 
and describes how ground water influences site prop- 
erties. The scope of this evaluation consisted of a 
sampling program in 1989 and a review of data from 
the perspective of assessing the impact of Hanford 
Site operations on the physical, chemical, and ecologi- 
cal conditions of West Lake and its surrounding basin. 
The water level in West Lake fluctuates in relation to 
changes in the water table. The connection between 
West Lake and ground water is also supported by the 
presence of (sup 3)H and (sup 99)Tc in the ground 
water and in the lake. There are relatively high concen- 
trations of uranium in West Lake; the highest concen- 
trations are found in the northernmost isolated pool. 
Analyses of water, sediment, vegetation, and soil indi- 
cate possible shifts of isotropic ratios that indicate a 
reduction of (sup 235)U. Uranium-236 was not detect- 
ed in West Lake water; its presence would indicate 
neutron-activated (sup 235)U from fuel reprocessing at 
Hanford. Trace metals are found at elevated concen- 
trations in West Lake. Arsenic, chromium, copper, and 
zinc were found at levels in excess of US Environmen- 
tal Protection Agency water quality criteria. Levels of 
radiological and chemical contamination in the West 
Lake basin are relatively low. Concentrations of fission 
isotopes exceed those that could be explained by at- 
mospheric fallout, but fall short of action levels for 
active waste management areas. 31 refs., 8 figs., 18 
tabs. 


146,270 
DE91010659/GAR PC A07/MF A01 
Oak Ridge Y-12 Plant, TN. 

Characterization of contamination along the upper 
reaches of the east fork of Tributary 8 at Burial 
Ground C in Bear Creek Valley. 

M. A. Bogle, R. R. Turner, and S. D. Easterling. Feb 
91, 1387p Y/TS-720 

Contract AC05-840S21400 

Sponsored by Department of Energy, Washington, DC. 


A major focus of the Oak Ridge Y-12 Plant Remedial 
Action Program (RAP) is the identification and remedi- 
ation of water, soils, and sediments contaminated with 
polychlorinated biphenyls (PCBs) as well as other haz- 
ardous materials. As part of this program, the study 
described in this report was conducted in order to iden- 
tify and characterize contamination of the water and 





sediment along the upper reaches of the east fork of 
Tributary 8 of Bear Creek. The headwaters of this tribu- 
tary drain a portion of Bear Creek Valley Burial Ground 
C (BG-C) and the upper reaches adjoin the southeast- 
ern boundary of BG-C; thus, contaminant movement 
out of BG-C and into Tributary 8 is likely. The specific 
objectives of this study were: to identify the presence 
of chemical and/or radiological contamination in water 
and sediment of the upper reaches of the east fork of 
Tributary 8 of Bear Creek and its associated seeps; to 
characterize the types and levels of contaminants; to 
delineate the horizontal and vertical extent of PCB 
contamination in sediments; and to provide'a data 
base to be used in the determination of contaminants 
(especially PCBs) in water or sediment of upper Tribu- 
tary 8 exceeding regulatory action limits. 16 refs., 7 
figs., 14 tabs. 
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PATENT-5 009 786 Not available NTIS 
Department of the Interior, Leip! DC 

Selenate Removal from Waste Water. 

Patent. 

R. S. Oremland. Filed 30 Oct 89, patented 23 Apr 
91, 11p PB91-193227, PAT-APPL-7-428 699 
Supersedes PB90-163379. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


The patent discusses a method and apparatus for re- 
moving selenate from waste water through the use of 
selenate respiring fey ata nay under substantially 
anoxic conditions is described. The method includes a 
first zone for removing nitrate by assimilation into bio- 
mass. The first zone is maintained under aerobic con- 
ditions and is separated from a second zone where 
selenate is respired to elemental selenium by selenate 
respiring microorganisms under anoxic conditions. 
Biomass produced in the first zone may be processed 
to provide nutrients and electron acceptors for the 
maintenance of selenate respiring microorganisms 
when selenate becomes growth limiting. An optional 
sulfate reduction zone is provided in the method and 
apparatus where hydrogen sulfide is produced. The 
hydrogen sulfide so produced is circulated to the 
second zone and may be used to reduce residual sele- 
nite to elemental selenium. 
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PBS1-186197/GAR PC A03/MF A01 
Office of Technology Assessment, Washington, DC. 
Bioremediation for Marine Oil Spills. 

May 91, 39p OTA-BP-O-70 

Also available from Supt. of Docs. 


The study examines the potential of bioremediation 
technologies to clean up marine oil spills and to mini- 
mize the damage they cause. Thus, the study evalu- 
ates a small, but highly visible, subset of the many pos- 
sible applications of bioremediation technologies to 
environmental problems. Among the other applica- 
tions for which bioremediation is being considered or is 
currently in use are: (1) treatment of nontoxic liquid 
and solid wastes; (2) treatment of toxic or hazardous 
wastes; (3) treatment of contaminated groundwater, 
and (4) grease decomposition. Although recent marine 
oil spills and bioremediation efforts have called atten- 
tion to the potential of bioremediation as an oil spill 
response technology, some of the other applications, 
in particular the treatment of hazardous waste, appear 
to have greater potential. Officials at approximately 
135 hazardous waste sites, for example, are now 
either considering, planning, or operating full-scale 
bioremediation systems. 
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PB91-192062/GAR PC A03/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 

Programme on Purification of Industrial Waste 
Water. Country Paper: Botswana. 

F. Magibisela. 11 Sep 90, 48p UNIDO-ID/WG.507/ 
6(SPEC) 

Presented at the Regional Meeting on Management of 
Industrial Waste Water, Paris, France, October 1-5, 
1990. 


Botswana is a landlocked country which straddles the 
Tropic of Capricorn in the center of the Southern Afri- 
can plateau. The total land area of the country is 
582,000 sq km and the population is about 1.3 million 
inhabitants. The climate is mainly arid or semi-arid. 
Most rivers are ephemeral and the water supply comes 
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mainly from several thousand boreholes. A few dams 
have also been constructed to satisfy the ever increas- 
ing need for water in the urban areas, industrial as well 
as irrigation uses. Water is a very scarce commodity in 
Botswana and it has to be very well protected from any 
kind of pollution. This need is emphasized by the fact 
that a lot of wastewater is being generated due to rapid 
rate of industrialization because of favorable economic 
situation for the past few years. The main industries 
are at present mining and livestock industries. Besides 
tanning, metal plating, dairy and chemical industries, 
breweries are also causing pollution problems as well 
as oils and chemicals used in industries, garages and 
agriculture. 
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PBS1-192104/GAR PC A04/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 

Programme on Purification of industrial Waste 
Water. Country Paper: Ethiopia. 

D. Mebratu. 10 Sep 90, 61p UNIDO-ID/WG.507/ 
5(SPEC) 

Presented at the Regional Meeting on Management of 
Industrial Waste Water, Paris, France, October 1-5, 


The paper as a preliminary country paper for the 
UNIDO’s programe on Industrial waste water purifica- 
tion, which embraces eight countries from Africa, is 
prepared in such a way that it could serve as source 
materi al for the program’s implementation in the coun- 
try. The program’s main objective being ‘developing 
the most appropriate and effective means to deal with 
long term problems associated with generation and 
treatment of industrial waste water influence’, every 
effort is made to present what ever relevant informa- 
tions pertaining to the program’s objective and goal. 
To this end, the first chapter delivers general back- 
ground information about the countries natural re- 
source and the prevailing industrial feature, while the 
second chapter deliberates on the results of the inves- 
tigation and evaluation of the selected subsectors and 
factories from the industrial sector. Finally, an over- 
view of other side factors which could possibly have 
—_ on the project’s activity is presented in the third 
chapter. 
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PB91-192369/GAR PC A04/MF A01 

—— Water Resources Research Inst., Baton 
jouge. 

Importance of Denitrification to the Efficiency of 

Wastewater Treatment in Forested Wetlands. 

—. completion rept. 

R. R. Twilley, and R. G. Boustany. Sep 90, 69p 

Sponsored by Geological Survey, Reston, VA. Water 

Resources Div. 


Wastewater, even after secondary treatment, typically 
contains high concentrations of nutrients that can 
cause eutrophication of receiving waters and deterio- 
ration of water quality. Therefore, there has been much 
interest in the use of natural wetlands as a simple and 
energy-efficient means of removing nutrients from 
wastewater and improving water quality. The utilization 
of a wetland for tertiary treatment of wastewater is 
based on the ability of the wetland to act as a nutrient 
sink (i.e., outputs are less than inputs). One of the most 
important processes in wetland ecosystems that influ- 
ences their capacity as a nitrogen sink is the gaseous 
exchange of nitrogen with the atmosphere known as 
denitrification. Since denitrification represents a loss of 
nitrogen to the atmosphere, the mechanism tends to 
be most favorable for the removal of nitrogen. The ob- 
jectives of the research project were to (1) determine 
the temporal and spatial ambient rates of denitrifica- 
tion and compare these rates to those of sediments 
amended with increased concentrations of nitrate 
comparable to concentrations of total nitrogen in the 
sewage effluent to be discharged; and (2) determine 
the proportion of total denitrification that can be attrib- 
uted to direct utilization of nitrate loaded into the wet- 
land, as compared to nitrate produced via nitrification 
within the wetland. Although nitrate is readily denitri- 
fied, short-term incubation rates are relatively low 
which is attributed to the presently low nitrate concen- 
trations and subsequent reduced denitrifying microbial 
population in the wetland sediments. Nitrate concen- 
trations varied seasonally associated with increased 
flooding during spring. Rates of nitrification coupled 
with denitrification were investigated with nitrogen-15 
isotopes. Nitrification is limited in the wetland sed- 
ments; therefore, controls the rate of total nitrogen 
loss from the system. Maximum rates of nitrification 


146,278 


Water Pollution & Control 


depend largely on oxygen availability which may be en- 
hanced by the rooting system of certain aquatic ma- 
crophytes which provide oxygen microsites within re- 
duced sediments. 
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PB91-192385/GAR PC A03/MF A01 
Louisiana Water Resources Research Inst., Baton 


jouge. 
Bench Scale Rock-Plant Filter Investigation. 


Proj —— rept. 

D. Stipper . Tittlebaum, and W. Zachritz. Sep 90, 
18p USGS/G-1565-05 

Sponsored by Geological Survey, Reston, VA. Water 
Resources Div. 


Three bench-scale rock filters containing 2 feet of 
gravel were used in this investigation. Two of the filters 
were planted with Saqittaria lancifolia and Scirpus vali- 
dus, while the third filter was an unvegetated control 
filter. In a prelimnary portion of the study, average 
BOD5 mass removal rates were 75%, 60%, and 44% 
for the Scirpus, Saqittaria, and control systems, re- 
spectively, after over a month at a BODS surface load- 
ing rate of 4.96 g/day/sq m. Following this constant 
loading rate, an experiment was run on the fil- 
ters using eight combinations of two flow rates and 
four influent BOD5 concentration with each combina- 
tion remaining constant for ten days. These combina- 
tions resulted in BODS5 surface loadings rates from 
4.63 to 30.96 g/day/sq m. Overall average BOD5 re- 
moval percentages ~—s the latter portion of the 
study were 69%, 57%, and 47% for the Scirpus, Saqit- 
taria, and control systems, respectively. ORP and DO 
measurements within these systems indicated no free 
oxygen available at any depth; however, nitrification 
may have occurred in the thin aerobic zone surround- 
ing the plant root. TKN removal was higher in the plant 
systems relative to the control, with the Scirpus system 
achieving a higher overall removal than the Sagittaria 
system. 
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PB91-192393/GAR PC A08/MF A01 

Louisiana Water Resources Research Inst., Baton 
jouge. 

Pathways, Mechanisms, and Rates of Solute 

Transport across the Base of the Fresh Water 

Zone, South Louisiana. 

Project completion rept. 

J. S. Hanor. 2 Oct 89, 167p 

Sponsored by Geological Survey, Reston, VA. Water 

Resources Div. 


The local occurrence of saline waters at shallow 
depths in south Louisiana has compromised use of 
some ground water supplies. To help develop an un- 
derstanding of the processes which control the occur- 
rence of saline waters at shallow depths in the region, 
including vertical mixing, a one-year investigation was 
undertaken as the start to a longer-term project to 
define the nature of the transition zone between fresh 
and saline waters in a five-parish area south of Baton 
Rouge. Information on pore water salinity, tempera- 
ture, and pressure and on sedimeni lithology was de- 
rived from examination of over 100 wire-line spontane- 
ous potential resistivity logs. The driving mechanisms, 
preferred pathways, and rates of fluid and solute 
transport are not yet known in quantitative detail in the 
region. Hydraulic processes appear to include the to- 
pography-driven flow of meteoric fluids at very shallow 
depths, density-driven overturn around some salt 
domes, and pressure-driven flow up faults, at least one 
of which extends to within 100m of the surface. There 
is little evidence for significant vertical compartmentali- 
zation of fluids above a depth of approximately 3km, at 
least on a regional basis. 
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PB91-192401/GAR PC A03/MF A01 

a Univ. at Urbana-Champaign. Water Resources 
inter. 

Fiscal Year 1989 Program Report: Illinois Water 

Resources Center. 

Annual rept. no. 25. 

G. E . Stout. Aug 90, 27p USGS/G-1560-01 

Grant DI-14-08-0001-G1560 

See alsc report for 1988, PB90-171794. Sponsored by 

Geological Survey, Reston, VA. Water Resources Div. 


The University of Illinois Water Resources Center was 
established in 1963 to ‘encourage and coordinate uni- 
versitywide planning and implementation of interdisci- 
plinary programs for research and graduate education 
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in water resources.’ Since designation by the State of 
lilinois ae the ‘institute’ for Illinois, the center’s activi- 
ties have become statewide. The report describes re- 
search accomplishments, information transfer, and 
other research activities of the center during fiscal year 
1989. Working through the center, researchers applied 
USGS funds to the study of water table effects on 
movement of agricultural chemicals to groundwater in 
Illinois; irrigation water use in Illinois; strategies for soil 
water management and groundwater conservation; 
roles of atmospheric H202 in transformations of organ- 
ic pollutants in surface waters; numerical studies of the 
transport of kinetically absorbing solutes through 
three-dimensional heterogeneous aquifers; agricultur- 
al utilization of waste materials to reduce pesticide 
movement to groundwater in a sandy course-textured 
soil; and analysis of drainage district channel mana: 
ment effects on farm operations and profitability. 
research activities of the center were well enordneted 
with those of other institutions within the state perform- 
ea research, largely through the director's in- 

lement On numerous committees and the center’s 
role in administering university —_ for water re- 
sources research and grants for research compo- 
nent of the the Iilinois-indiana Sea Grant Program. In 
addition, the center served as the executive offices of 
the Inteernational Water Resources Association. 
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PBS1-192641/GAR PC A24/MF A03 
Battelle Ocean Sciences, Duxbury, MA. 
California OCS Phase 2 Monit en tee 
he Annual Report. Volume 

M. Steinhauer, and E. Imamura. es 90, 573p OCS/ 
MMS-90/0055-VOL-1 
Contract DI-14-12-0001-30262 
See also Volume 2, PB91-192658. Prepared in coop- 
eration with Marine Research Specialists, Ventura, CA. 
Sponsored by Minerals Management Service, Los An- 
geles, CA. Pacific OCS Region. 


The California Monitoring Program (CAMP) report fo- 
cuses on how operational y= (drilling muds 
and cuttings) from Platforms Hidalgo, Harvest, and 
Hermosa “| have affected animals living on deepwa- 
ter reefs (100 to 200 meters in depth) adjacent to the 
platforms. A total of 37 wells were drilled from the 
three platforms during 1987 and 1988, resulting in the 
discharge of several million pounds of drilling wastes. 
The report also provides a ee description of en- 
vironmental conditions (physical, chemical, and biolog- 
ical) in soft-bottom (unconsolidated sediments) and 
hard-bottom (rocky reef) habitats rt ae Santa Maria 
Basin during a three-year provides 
the reader with a synthesis of oaudy fe ining, including 
background information on the toxicity of drilling dis- 
charges (and associated metals and hydrocarbons). 
Chapter 13 describes the author's ability to detect po- 
tentially subtle changes to deepwater benthic (bottom) 
habitats caused by offshore drilling, given the nature of 
highly variable natural environment. 


posi. 16 192658/GAR PC A23/MF A03 
Battelle Ocean Sciences, Duxbury, MA. 
California OCS Phase 2 Monitoring 
Three Annual Report. Volume 2. 

M. Steinhauer, and E. Imamura. Aug 90, 530p OCS/ 
MMS-90/0055-VOL-2 

Contract Di-14-12-0001-30262 

See also Volume 1, PB91-192641. Prepared in coop- 
eration with Marine Research Specialists, Ventura, CA. 
Sponsored by Minerals Management Service, Los An- 
geles, CA. Pacific OCS Region. 


The California Monitoring Program (CAMP) report fo- 
cuses on how operational discharges (drilling muds 
and cuttings) from Platforms Hidal 90: Harvest, and 
Hermosa may have affected animals on deepwa- 
ter reefs (100 to 200 meters in depth) adjacent to the 
platforms. A total of 37 welis were drilled from the 
three platforms during 1987 and 1988, resulting in the 
of several million pounds of drilling wastes. 
The report also provides a ee ean of en- 
vironmental conditions (physical mical, and biolog- 
ical) in soft-bottom (unconsolidated sediments) and 
hard-bottom (rocky reef) habitats of the Santa Maria 
Basin during a three-year period. The report provides 
the reader with a synthesis of study findings, including 
background information on the toxicity of drilling dis- 
(and associated metals and hydrocarbons). 
Chapter 13 describes the author's ability to detect po- 
tentially subtle changes ater benthic (bottom) 
habitats caused by offshore drilling, — the nature of 
highly variable natural environment. This is the appen- 
dices for volume one. 
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PB91-193623/GAR PC A15/MF A02 
Geological Survey, Lincoin, NE. Water Resources Div. 
— Resources Data for Nebraska, Water Year 
Water-data rept. ey 1 ry eo dng 90. 

. A. Boohar, C. ind G. V Apr 91, 
3934p USGS/WAD/HD81/270, USaS/ WORUNE.20/ 


Picguess | in cooperation with Nebraska Univ.-Lincoin. 
Conservation and Survey Div., Nebraska State Dept. 
of Environmental Control, Lincoln, and Nebraska Dept. 
of Water Resources, Omaha. 


Water resources data for the 1990 water year for Ne- 
braska consist of records of stage, discharge, and 
water quality of streams; stage and contents of lakes 
and reservoirs; and water levels and water quality in 
wells. The report contains discharge records for 161 
streamflow gaging stations, 8 partial-record or miscel- 
laneous streamflow stations, and 2 crest-stage, partial- 
record streamflow stations; stage and contents 
records for 11 lakes and reservoirs; water-quality 
records for 19 streamflow stations, 7 ungaged stream- 
sites, and 82 wells; and water-level records for 55 ob- 
servation wells. 


146,282 
PB91-193714/GAR PC A09/MF A01 
oe Survey, Charleston, WV. Water Resources 


Water Resources Data for West Virginia, Water 
ear 1 

Water-data rept. (Annual) A o 20 ) Sap 90. 

S. M. Ward, W. A. Hobba, F. and M. C. 
Waldron. May 91, sg USGS/ Wal 7HD-91/255, 
USGS/WDR/WV-90/1 

See also report for 1989, PB91-108530. 


Water-resources data for the 1990 water year for West 
Virginia consist of records of stage, discharge, and 
water quality of streams; contents of reservoirs; and 
water levels of observation wells. The report contains 
discharge records for 81 streamflow-gaging stations; 
stage only records for 7 gaging stations; annual maxi- 
mum discharge at 2 crest-stage partial-record stations; 
change in contents for 1 reservoir; water-quality 
records for 13 streamflow-gaging stations; and water- 
level records for 30 observation wells. Additional water 
data were collected at various sites. 
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PB91-194084/GAR PC A18/MF A03 
eee Survey, Lakewood, CO. Water Resources 


Titec Qeceumen then eustiteende. Water Year 
1990. Volume 2. Colorado River Basin. 

Water-data rept. (Annual) 1 Oct 89-30 Sep 90 

R. C. Ugland, B. J. Cochran, R. G. Kretschman, E. A. 
Wilson, and J. D. ‘team Mar 91, 403p USGS/ 
WRD/HD-91/280, USGS/WDR/CO-90/2 

See also Volume 1, PB91-200626. 


Water-resources data for Colorado for the 1990 water 
year consist of records of stage, discharge, and water 
quality of streams; stage, contents, and water quality 
of lakes and reservoirs; and water levels and water 
quality of wells and springs. The report, both Volumes 
1 and 2 contains discharge records for 323 gaging sta- 
tions, stage and contents of 26 lakes and reservoirs, 1 
partial-record low-flow station, peak flow information 
for 40 crest-stage partial record stations, and 1 miscel- 

laneous site; water quality for 141 gaging stations, 179 
miscellaneous sites; and for 14 rvation wells. 

Seven pertinent stations operated by bordering states 
also are included in the report. 
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or Survey, Towson, MD. Water Resources 


Water Resources Data for Maryland and Delaware, 
Water Year 1990. Volume 2. Monongahela and Po- 
tomac River Basins. 
aoe rept. (Arnual) 1 Oct 89-30 Sos 90. 
W. James, J. F. Horniein, R. H. Simmons, and M 

is . Mar 91, 252p USGS/WRD/HD-91 /252, 
uses WDR/MD/DE- 90/2 
See also Volume 1, PB91-200600. 


Water resources data for the 1990 water year for Mary- 
land and Delaware consist of records of stage, dis- 
charge, and water quality of streams; stage and con- 
tents of lakes and reservoirs; and water levels and 


water quality and ground-water wells. The volume con- 
tains records for water discharge at 44 gaging stations; 
stage and contents at 1 reservoir; water quality at 11 
gaging stations and 40 wells; and water levels at 85 
observation wells. Also included are data for 3 crest- 
stage, partial-record stations. 


146,285 

PB91-194555/GAR PC A0O5/MF A01 

Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 


Bestrijdingsmiddelen en Komplexvormers Tijdens 
Langzame Zandfiltratie (Behaviour of Some Sub- 
stituted Benzenes, Pesticides and Complexing 
Agents during Slow Sand Filtration). 

J. Hrubec, G. den —. A. C. de Groot, R. S. 
den Hartog, and A. P. J. M. de Jong. Sep 90, 81p 
RIVM-714 01001 

Text in Dutch; summary in E i 
Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


° Sq plant study has been conducted to investigate 

he behavior of organic micropoliutants during slow 
ca filtration. The main goal of the study was to 
obtain information on the removal of some substituted 
benzenes, pesticides, synthetic complexing agents 
and AOX ander the characteristic conditions of slow 
sand filtration practice. The study revealed that slow 
sand filtration is an effective drinking water treatment 
process for the removal of a number of organic micro- 
pollutants. A high removal of organic micropollutants 
can be expected especially in combination with anaer- 
obic artificial recharge of river water in dunes, and in 
combination with activated carbon filtration, which 
could be less effective for the removal of high polar 
organic compounds. 
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PB91-195040 Not available NTIS 
National Inst. - Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Di 

a wr ays in Determinations in the Mi- 
crolayer, Water Column and Sediment of a North- 
ern Chesapeake Bay Marina and Receiving 
System. 

Final rept. 

C. L. Matthias, S. J. Bushong, L. W. Hall, J. M. 
Bellama, and F. E. Brinckman. 1988, 6p 

Pub. in Appl. Organomet. Chem. 2, n6 p547-552 1988. 


Butyltins were determined in the microlayer, water 
column and sediment of a northern Chesapeake Bay 
marina and its receiving system. Concentrations of the 
toxicant species tributyltin (TBT) ranged from 60 to 
4130 ng/L in the microlayer, from 34 to 367 ng/L in the 
water column and from 0.05 to 1.4 microgram/g (dry 

ight) in sediment. TBT concentrations in all three 
environmental compartments were higher in the mari- 
nas than in the receiving system. Concentrations of 
TBT in the micro-layer and water column of the study 
area were potentially toxic to sensitive aquatic biota. 
The microlayer appears to be depleted in dibutyitin rel- 
ative to both water column and sediment, suggesting 
that the rate of stepwise dealkylation of dibutyltin is 
pmo vy the microlayer than in the other compartments 
studi 
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PB91-195784/GAR PC A11/MF A02 
Texas Univ. at Austin. Center for Research in Water 
Resources. 

Water and Wastewater Filtration: A Particle Per- 


Final rept. 
D. F. Lawler, J. L. Darby, T. P. Wilshusen, S. |. 


Koolik, and R. S. Cushing. 1991, 245p USGS/G- 
502 


1 
Grant Di-14-08-0001-G1502 

ed by Geological Survey, Reston, VA. Water 
Resources Div. 


Depth filtration removes particles by attaching them to 
the media or to previously-retained particles. Because 
of the latter, filters improve their efficiency over time, a 
known as ripening. The research objectives 
were to (1) determine experimentally changes in parti- 
cle size distribution and development of head loss in pba 
filter bed over time and depth under an ae 
conditions, and (2) compare the experimenta Soe 
tions to predictions from mathematical models of filtra- 





tion performance. Laboratory experiments were per- 
formed with four different types of suspensions: (1) 
latex particles (mo max (a) athnoen bi-modal, and _tri- 
modal suspensions); (2) effluent from a seco! 
wastewater treatment plant; (3) water from a point in a 
drinking water plant after sedimentation but before fil- 
tration, and (4) lake water from a drinking water 
source. The latter three types emulated the common 
uses of filtration in wastewater and drinking water 
treatment. Significant improvement in the Is 
to account for the complex behavior of 
cles in filters, including the — movement o mi 
-_ around the surface of the media after being cap- 
r 


past t 195792/GAR PC A13/MF A02 
Minnesota Univ., Minneapolis. Dept. of Civil and Miner- 


al Engineeri 
Innovative h to Determine Retardation 
nic Contaminants in Groundwater 


, and S. J. Eisenreich. Jan 91, 279p 


Grant DI-14-08-001-G1638 
sored by Geological Survey, Reston, VA. Water 
Resources Div. 


To elucidate the mechanism and magnitude of sorp- 
tion of or organic chemicals (HOCs) to min- 
eral surfaces, sorption experiments were conducted 
using a ho series of alkyibenzenes (ben- 
zene, toluene, ethylbenzene, propylbenzene, butyl- 
benzene) and well-characterized mineral sorbents. A 
foes > ice analysis system was constructed, charac- 
, and the methodology developed for studying 
sompaon to mineral solids. This method determines the 
activity of the analyte in the headspace in equilibrium 
with water (Henry’s Law) or with mineral solids. 
Henry’s Law constant for the alkylbenzenes was deter- 
mined repeatedly as a function of temperature (5 to 
30C) and ionic strength (.0001 to .01 M) at constant pH 
= 7.0. The me delivered precise measurements 
of Henry’s Law (+ or - 2%) and sorption coefficients 
(approximately + or - 2-10%). Sorption isotherms sug- 
gest that alkylbenzenes sorbed to the surface en- 
anced benzene a at high surface coverages 
with little evidence of surface association at low sur- 
face coverages. Increasing solids concentration unex- 
pectedly resulted in the decrease of the sorption con- 
stant. A ) peed mechanism for the sorption of HOCs 
to mineral solids is proposed. 
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PBS1-195990/GAR PC A06/MF A01 
Lockheed Engineering and Sciences Co., Inc., Las 


Vegas, NV. 

Molecu lar Spectroscopic Techniques for 

Hazardous Waste Site Screen 

D. Eastwood, aa Ty. Vo-Dinh. Jun 91, 118p EPA/ 

600/4-91/011 

Contracts EPA-68-03-3249, DE-1824-B124-A1 

Prepared in a with Oak Ridge National Lab., 

TN. Sees y Environmental Monitoring Systems 
Vegas, NV., and Department of 

Washington, 


The U.S. Environmental Protection Agency is interest- 
ed in field screening hazardous waste sites for con- 
taminants in the soil and surface and ground water. 
The study is an initial technical overview of the princi- 
pal molecular spectro: ic techniques and instru- 
mentation currently available for field screening. The 

| has been to describe the power and utility of mo- 
lecular (optical) spectroscopic techniques for hazard- 
ous waste site screening and to define the main 
strengths, weaknesses, and applications of each 
major spectroscopic technique. A brief discussion is 
also given for some other techniques that rely on spec- 
troscopic detection: colorimetry and fluorometry, as 
well as immunoassay and fiber-optic chemical sen- 
sors. The cost of instrumentation and analysis and the 
time requirements are briefly discussed. Broad guide- 
lines are provided for the three categories of instru- 
mentation: portable, field-deployable and semi-field- 
deployable. An outline of the spectroscopic principles 
and instrumentation for each particular spectroscopic 
techniques is given along with a description of state-of- 
the-art approaches. Advantages, limitations, sensitivi- 
ties and examples of specific techniques and their ap- 
plications to environmental contaminants are also dis- 
cussed. 


nergy, 
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PBS1-196162/GAR PC A02/MF A01 


ENVIRONMENTAL POLLUTION & CONTROL 


Environmental Protection Agency, Cincinnati, OH. 
Water Engineering Research Lab. 

Gas Chromatography/Mass Spectrometry Study 
of Mixed Haloacetic Acids Found in Chlorinated 


J. C. Ireland, L.A. Moore, H. Pourmoghaddas, and 
A. A. Stevens. c1988, 6p EPA/600/J-88/569 

Pub. in Biomedical and Environmental Mass Spec- 
trometry, v17 p483-486 1988. 


—— ‘the last two years, the laboratory and others have 

tified mono-, di-, and trichloro- acetic acids as 
major —— of drinking water disinfection. In 
areas of the country where relatively high levels of bro- 
mine ion are naturally present in the source water, it is 
expected that significant amounts of the correspond- 
ing bromo and mixed chioro-bromo acetic acids will be 
formed. While developing an automated GC/MS pro- 
cedure to ‘screen’ for both previously identified disin- 
fection byproducts as well as the haloacetic acids it 
was discovered that reference mass spectra for 4 of 
the 9 possible chloro/bromo acetic acids (as their 
methyl esters) were unavailable. The paper presents 
experimental reference spectra for the methyl esters 
of the four acids mentioned above. All nine acids were 
synthesized in-situ by reacting an aqueous solution of 
phenol with chlorine in the presence of various 
amounts of bromide ion. 
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PB91-196170/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Modeling Contaminant Propagation in Drinking 
Water Distribution Systems. 

Journal article. 

R. M. Clark, W. M. Grayman, R. M. ~ a and J. A. 
Coyle. c1988, 17p EPA/600/J-88/57 

Pub. in Aqua, n3 p137-151 1988. paaedi in coopera- 
tion with RMM Technical Services, Inc., Cincinnati, 
OH., and North Penn Water Authority, Lansdale, PA. 


The Safe Drinking Water Act (SDWA) of 1974 requires 
that the U. S. Environmental Protection A 
(USEPA) establish maximum contaminant levels 
(MCLs) for each contaminant which may have an ad- 
verse effect on the health of persons. The SDWA 
clearly specifies that these MCLs shall be met at the 
consumers tap. Nevertheless most regulatory concern 
has been focused on water as it leaves the treatment 
plant before entering the distribution system. There is, 
however, growing interest in determining the factors 
that cause water quality variation in drinking water dis- 
tribution systems. In order to study the effort, the 
Drinking Water Research Division of EPA initiated a 
cooperative agreement with the North Penn Water Au- 
thority. The cooperative agreement has resulted in a 
series of field monitoring and systems modeling stud- 
ies that lend insight into the movement of contami- 
nants in distribution systems. Previous research has 
resulted in development of a steady state model the 
propogation of contaminants in distribution systems. In 
the paper a more intensive approach is taken to exam- 
ining the actual pathways of water flow and the time of 
Passage and percentage of water from a given source 
to a given node in a distribution system. A major finding 
of the research study is the importance of adequate 
hydraulic modeling of the systems being studied and 
the importance of field studies in verifying systems per- 
formance. The approach suggested in the research 
will provide useful insight into the water quality varia- 
tion that may impact consumers at the tap and the de- 
velopment of monitoring strategies. 
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PB91-196196/GAR PC A02/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 


Reduction =. 

Presence-Absence Coliform Test for Monitoring 
Drinking Water Quality. 

Journal article. 

E. W. Rice, E. E. Geldreich, and E. J. Read. c1989, 
8p EPA/600/J-89/527 

Pub. in Public Health Reports, v104 n1 p54-58 Jan- 
Feb 89. Prepared in cooperation with Computer Sci- 
ences Corp., Cincinnati, OH. 


Data from four comparative studies were analyzed to 
compare the recovery of total coliform bacteria from 
drinking water using the presence-absence test, the 
multiple fermentation tube procedure and the mem- 
brane filter technique. Combined recoveries showed 
the presence-absence test detected significantly 
higher numbers of samples with coliforms than either 
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Water Pollution & Control 


the fermentation tube or membrane filter methods, 


P<0.01. The fermentation tube 


significantly more positive 

brane filter technique, P<0.01. The presence-ab- 
sence test offers a viable alternative to water utilities 
using frequency-of-occurrence monitoring for compli- 
ance regulation. 
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PB91-196220/GAR PC A02/MF A01 

Environmental same? uae Cincinnati, OH. Risk 

Reduction Engineering Lab. 

Risk Equivalent Seasonal Waste Load Allocation. 
Journal article. 


L. A. Rossman. c1989, 10p EPA/600/J-89/530 
Pub. in Water Resources Research, v25 n10 p2083- 
2090 Oct 89. 


antage of a receiving 
water's natural capecty to assimilate pollutants. The 
rational design of the programs should 
the maximum economic 


water 


ing Markov-like behavior of these 

between seasons; and (3) using a nonlinear program. 
ming model to find seasonal discharge limits that mini- 
mize waste treatment efforts while maintaining an ac- 
ceptable annual risk of water quality violation. A case 
study of controlling ammonia toxicity is presented as 
well as a comparison of the potential savings available 
from seasonalization for several pollutants on two 
rivers with differing seasonal regimes. 
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PB91-196303/GAR PC A03/MF A01 
Environmental Protection ene Cincinnati, OH. Risk 
Reduction we ey 

nhanced Oxygen Transfer in the Ac- 
tivated Sludge Process. 
Journal article. 
J. S. Mueller, H. D. Stensel, and R. C. Brenner. 
c1990, 13p EPA/600/J-90/491 
Pub. in Research Jnl. WPCF, v63 n2 p193-203 Mar- 
Apr 90. Prepared in cooperation with Washington 
Univ., Seattle, and Manhattan Coll., Bronx, NY. 


Biologically enhanced oxygen transfer has been a hy- 
pothesis to explain observed oxygen transfer rates in 
activated sludge systems that were well above that 
predicted from aerator clean-water testing. The en- 
hanced oxygen transfer rates were based on tests 
using BOD bottle oxygen uptake rates (OURs) on sam- 
ples removed from the activated sludge system. 
Bench- and full-scale plant studies were performed to 
compare results of in situ OUR measurement tech- 
niques to BOD bottle OUR measurements. The studies 
showed that the condition of low dissolved oxygen 
(DO) and high OUR for which the greatest enhanced 
n transfer was reported resulted in OURs in the 
BOD bottle tests well above the actual in situ OURs. 
For high DO oe high OUR activated sludge operating 
conditions, the BOD bottle OURs were below the 
actual in situ OURs. The BOD bottle OUR values accu- 
rately described in situ OURs for endogenous respira- 
tion conditions with nonlimiting DO concentrations. 
The results oe that previously observed biologi- 
cally enhai oxygen transfer was not actually oc- 
curring but was the result of the BOD bottle test 
method and activated sludge operating condition. 
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PB91-196311/GAR PC A01/MF A01 
Environmental Protection gee Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Technical Note: Adsorption Capacity of GAC for 
Synthetic 

Journal article. 

T. F. Speth, and R. J. Miltner. c1990, 4p EPA/600/J- 
90/492 

Pub. in Jni. American Water Works Association, p72- 
76 Feb 90. Prepared in cooperation with American 
Water Works Association, Denver, CO., 

Water Resources Research Inst., Ames, Carus Chemi- 
cal Co., La Salle, IL., and lowa Univ., lowa City. Dept. 
of Civil and Environmental Engineering. 
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lsotherms are presented for 58 compounds in distilled- 
deionized water, filtered river water, and filtered 
groundwater. The compounds, which ranged from 
volatile organics to insecticides, are either regulated or 
being considered for regulation by the US Environmen- 
tal Protection Agency. 


past 18 196345/GAR PC A02/MF A01 

National Fisheries Contaminant Research Center, La 

Crosse, WI. Field Research Station. 

Factors Influencing Mercury Concentrations in 

Walieyes in Northern Wisconsin Lakes. 

Journal article. 

J. G. Wiener, R. E. Martini, T. B. Sheffy, and G. E. 

Glass. c1990, 10p EPA/600/J-90/495 

Grant EPA-R-809484 

Pub. in Transactions of the American Fisheries Socie- 

yy. v119 p862-870 1990. Prepared in cooperation with 
isconsin Dept. of Natural Resources, Madison. 

- cs by Environmental Research Lab.-Duluth, 


The study examined relations between mercury con- 
centrations in walleyes Stizostedion vitreum and the 
characteristics of clear-water Wisconsin lakes, which 
spanned a broad range of pH values (5.0-8.1) and 
acid-neutralizing capacities (-9 to 1,017 microgram eq/ 
L). Total concentrations of mercury in axial muscle 
tissue of walleyes (total length, 25-56 cm) varied from 
0.12 to 1.74 microgram g/g wet — Concentra- 
tions were greatest in fish from the eight lakes with pH 
less than 7.0; concentrations in these fish equaled or 
exceeded 0.5 microgram g/g in 88% of the samples 
analyzed and 1.0 microgram g/g in 44%. In the five 
lakes with pH of 7.0 and above, concentrations ex- 
ceeded 0.5 microgram g/g in only 1 of 21 walleyes. 
Multiple regression revealed that lake pH and total 
length of fish accounted for 69% of the variation in 
mercury concentration in walleyes. Regression models 
with total length and either waterborne calcium or acid- 
neutralizing capacity as independent variables ac- 
counted for 67% of the variation in concentration. The 
observed differences in fish mercury concentration be- 
tween the low-pH and high-pH lakes could not be logi- 
— attributed to differences in growth rate or diet 

the walleye populations. Moreover, it is improb- 
able t it mercury influxes to the low-pH lakes were 
greater than those to the high-pH lakes, because of 
the close proximity and spatial interspersion of low- 
and high-pH lakes. 
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PB91-196360/GAR PC A02/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Determination of Total Organic Halide in Water: A 
Comparative Study of Two Instruments. 

Journal article. 

D. A. Reckhow, C. Hull, E. Lehan, J. M. Symons, and 
H. S. Kim. c1990, 10p EPA/600/J-90/497 

Pub. in International Jni. of Environmental Analytical 
Chemistry, v38 p1-7. Prepared in cooperation with 
Massachusetts Univ., Amherst. Dept. of Civil Engineer- 
ing, and Atmospheric Environment Service, Downs- 
view (Ontario). 


Total organic halide (TOX) analyzers are commonly 
used to measure the amount of dissolved halogenated 
organic byproducts in disinfected waters. Because of 
the lack of information on the identify of disinfection 
byproducts, rigorous testing of the dissolved organic 
halide (DOX) procedure for method bias is not always 
possible. The note presents the results of a brief study 
comparing two commercial TOX analyzers with neu- 
tron activation. The purpose was to determine if differ- 
ential bias exists between the two analyzers, and to 
determine analyte recovery of adsorbed disinfection 
byproducts. Disinfection byproducts of aquatic fulvic 
acid were prepared using the following disinfectants: 
chlorine, bromine, and monochloramine. Analysis of 
the samples indicated that the two commercial TOX 
analyzers gave similar results. Neutron activation anal- 
we oe pe that organic chlorine recovery from the 

tivated carbon adsorbent was complete, however, 
coals with organic bromine recovery were inconclu- 
sive. Additional tests indicated that one of the TOX 
analyzers is subject to significant interferences from 
inorganic iodide. (Copyright (c) 1990 Gordon and 
Breach, Science Publishers, Inc.) 
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PB91-196410/GAR PC A02/MF A01 
Environmental Protection Agency, Cincinnati, OH. 
Drinking Water Research Div. 
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and Modeling Variations in Distribution 
System Water Quality. 

Journal article. 

= a ~~ and J. A. Coyle. c1990, 10p EPA/600/J- 
Pub. in Jni. American Water Works Association, v82 n8 
p46-53 Aug 90. 


Until recently most interest in drinking water quality 
has been in the finished water as it leaves the treat- 
ment plant. The Safe Drinking Water requires that 
MCLs be met at the consumers tap. Because finished 
water may undergo substantial changes while being 
transported through the distribution system to the con- 
sumer, interest has increased on the effect the system 
itself may have on water quality. The paper reports on 
as that was conducted in ation with the 
North Penn Water Authority in Lansdale, Pennsylvania 
to study the effects that hydraulic behavior may have 
on contaminant propagation in the system. The study 
demonstrates that water quality varies not only with 
time but with space as well. Methods for continuous 
monitoring were evaluated as part of the study. Sever- 
al different types of models were also developed in 
order to provide a framework for studying contaminant 
propagation. 
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PB91-196592/GAR PC A03/MF A01 

Environmental Research Lab., Narragansett, RI. 

Germinomas and Teratoid Siphon Anomalies in 

Softshell Clams, ‘Mya arenaria’, Environmentally 

Exposed to Herbicides. 

Journal article. 

G. R. Gardner, P. P. Yevich, J. Hurst, P. Thayer, and 

S. Benyi. c1991, 11p EPA/600/J-91/079, ERLN-949 

Contract NIH-NO1-CP-61063 

Pub. in Environmental Health Perspectives, v90 p43- 

51 1991. Prepared in cooperation with Maine State 

Dept. of Marine Resources, West Boothbay Harbor, 

- National Museum of Natural History, Washington, 
DC. Sponsored by National Institutes of Health, Be- 

thesda, MD. 


Seminomas and dysgerminomas are epizootic in soft- 
shell clams, Mya arenaria, from three Maine estuaries 
contaminated with herbicides. The first epizootic was 
discovered in 22% of clams collected as Searsport 
near Long Cove Brook and three culverts that con- 
veyed heating oil and jet fuel spilled from a tank farm in 
1971. Data from subsequent epizootiological studies 
and a series of long-term experimental exposures of 
softshell clams to no. 2 fuel oil, JP-4, andJP-5 jet fuel 
at the U.S. EPA, Environmental Research Laboratory 
in Narragansett, Rhode Island, and in the field did not 
support an etiology by these petroleum products. In 
the two recent epizootics reported here, the ino- 
mas have been observed in 3% of the softshell clams 
collected from Roque Bluffs near Machiasport and 
from 35% of softshell clams collected from Dennys- 
ville. Mya collected at Dennysville had pericardial me- 
sotheliomas and teratoid siphon anomalies in addition 
to gonadal neoplasms. Estuaries at Dennysville had 
been contaminated by herbicides in a 1979 accidental 
spray overdrift during aerial application of Tordon 101 
to adjacent forests. Further investigation determined 
widespread use of the herbicides Tordon 101,2,4-D, 
2,4,5-T, and other agrochemicals in an extensive for- 
estry and blueberry industry in both the Roque Bluffs 
and the Dennysville areas. Herbicide applications at 
Searsport were confirmed for railroad property border- 
ing Long Cove estuary and for Long Cove Brook adja- 
cent to the estuary where a highway department re- 
portedly cleans its spray equipment. Herbicide con- 
tamination is the only common denominator identified 
at all three sites where Mya have been found with go- 
nadal neoplasms. 


146,300 

PB91-196667/GAR PC A03/MF A01 
Environmental Research Lab., Athens, GA. 

Predicting Chemical Accumulation in Shoots of 
Aquatic 

Journal article. 

S. D. Wolf, R. R. Lassiter, and S. E. Wooten. c1991, 
18p EPA/600/J-91/086 

Pub. in Environmental Toxicology and Chemistry, v10 
n5 p665-680 May 91. Prepared in cooperation with 
Technology Applications, Inc., Athens, GA. 


Chemical exchange dynamics expected for diffusive 
transfer of a chemical between aqueous solution and 
plant shoots, and expected bioconcentration based on 
partitioning properties of the chemical, are explored by 
using a three-compartment model. The model utilizes 


three dynamic compartments--leaves, stems, and 
aqueous exposure medium. Chemical mass flux is de- 
pendent on the morphometry of the plant species, on 
exposure concentration, and on partitioning character 
of the chemical. The steady-state bioconcentration 
factor, K(sub a is dependent on composition of the 
plant species and partitioning character of the chemi- 
cal. The model was ee for three species of 
aquatic plants (Myriophyllum spicatum, Ba: caro- 
liniana, and Hydrilla verticillata) and two chlorinated 
benzenes (1,2,3,4-tetrachiorobenzene (TCB) and 1,2- 
dichlorobenzene (DCB)). Predictions of uptake and 
bioconcentration are compared to results of static lab- 
oratory studies conducted with whole shoots of the 
three species over exposure periods ranging from 1 h 
to 21 d. Shoots approach steady-state tissue burdens 
between 1 and 3 d after initial exposure. K(sub SH) 
values for TCB (360-750), the more hydrophobic 
chemical, are at least one order of magnitude greater 
than those measured for DCB (11-28). 
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PB91-200600/GAR PC A22/MF A03 


om Survey, Towson, MD. Water Resources 
iv 


Water Resources Data for Maryland and Delaware, 
Water Year 1990. Volume 1. Atiantic Slope Basins, 
Delaware River through Patuxent River. 

Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

R. W. James, J. F. Horniein, B. F. Strain, and M. J. 
Smigaj. Mar 91, 524; USGS/WRD/HD-91 /251, 
USGS/WDR/MD/DE-90/1 

See also report for 1989, PB90-230665 and Volume 2, 
PB91-194092. 


Water resources data for the 1990 water year for Mary- 
land and Delaware consist of records of stage, dis- 
charge, and water quality of streams; stage and con- 
tents of lakes and reservoirs; and water levels and 
water quality and ground-water wells. The volume con- 
tains records for water discharge at 48 gaging stations; 
water quality at 9 gaging stations and 241 wells; and 
water levels at 224 observation wells. Also included 
are data for 1 crest-stage, 17 low-flow, and 6 tidal 
crest-stage partial-record stations. 
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PB91-200626/GAR PC A21/MF A03 

| ga Survey, Lakewood, CO. Water Resources 
HV. 


Water Resources Data for Colorado, Water Year 
1990. Volume 1. Missouri River Basin, Arkansas 
River Basin, and Rio Grande Basin. 

Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

R. C. Ugland, B. J. Cochran, M. M. Hiner, and R. D. 
Steger. Mar 91, 498p USGS/WRD/HD-91/279, 
USGS/WDR/CO-90/1 

See also report for 1989, PB90-217027 and Volume 2, 
PB91-194084. 


Water-resources data for Colorado for the 1990 water 
year consist of records of stage, discharge, and water 
quality of streams; stage, contents, and water quality 
of lakes and reservoirs; and water levels and water 
quality of wells and springs. The report, both (Volumes 
1 and 2) contains discharge records for 323 gaging 
stations, stage and contents of 26 lakes and reser- 
voirs, 1 partial-record low-flow station, peak flow infor- 
mation for 40 crest-stage partial record stations, and 1 
miscellaneous site; water quality for 141 gaging sta- 
tions, 179 miscellaneous sites, and for 14 observation 
wells. Seven pertinent stations operated by bordering 
states also are included in the report. 


146,303 

PB91-200741/GAR PC A18/MF A03 

ee Survey, Richmond, VA. Water Resources 
iV. 

Water Resources Data for Virginia, Water Year 

peo Volume 1. Surface Water and Surface-Water- 


ecords. 
Water-data rept. | vlog : Oct ye - her 4 90. 
B. J. Prugh, F. J. Eas’ ind D. L. Bi 28 Mar 
Bs aa USGS/WAD/HO-91/248, USOS/WDR/VA- 


ply also report for 1989, PB90-220377 and Volume 2, 
PB91-176131. 


Water-resources data for the 1990 water year for Vir- 
ginia includes records of stage, discharge, and water 
quality of streams and stage, contents, and water qual- 
ity of lakes and reservoirs. The volume contains 
records for water discharge at 171 gaging stations; 
stage only at 1 gaging station; stage and contents at 





10 lakes and reservoirs; and water quality at 51 gaging 

stations. Also included are data for 100 crest-stage 

partial-record stations. Miscellaneous hydrologic data 

were collected at 70 measuring sites and 25 water- 

= sampling sites not involved in the systematic 
lata-collection program. 


146,304 
PB$1-921325/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of a and Remedial Response. 

ted ROD ——— for Various Ground 
Water Remediation Option: 
Directive 
10 Oct 90, 10p OSWER-9283. 1-03 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The directive provides supplemental guidance to the 
October 18, 1989 OSWER directive 9355.4-03, enti- 
tled ‘Consideration in Ground Water Remediation at 
Superfund Sites,’ which examined the role of ground 
water remediation in Superfund cleanups and recom- 
mends modifications to the current approach. It offers 
suggested language for Records of Decision corre- 
sponding to the recommendations 1 and 2 from the 
OSWER Directive. The recommendations are: (1) initi- 
ation of early or interim response measures; and (2) 
provision for changes in the remedy during implemen- 
tation in the Record of Decision. The Directive offers 
standard language that may be employed, when ap- 
propriate, to correspond to site-specific remediation 
scenarios. Language is suggested for Final Actions, 
Contingency Measures/Goals, and Interim Actions. 


118/891-00704/GAR PC E09 
Bayerische Landesanstalt fuer Wasserforschung, 
Munich (Germany, F.R.). 

Ueberpruefung der Inaktivierung von Aigentox- 
inen durch Wasseraufbereitungsverfahren. (Exam- 
ination of the inactivation of algal toxins through 
water treatment process). 

F.K. Reitter, and M. Ruf. 1990, 24p Rept no. BMVg- 
FBWM--90-22 

Contract BMVg InSan | 0588-V-4089 

In German. 


Within the frame of this research project toxical algae 
had to be cultured on the experimental field of the 
“Bayerische Landesanstalt fuer Wasserforschung”. 
The aim of this research work was to prove wether 
algae and their relevant toxins can be eliminated re- 
spectively inactivated by water processing methods. 
As a representative of fresh water algae, the blue- 
green alga Microcystis aeruginosa, which is TT a 
hepatotoxin (Cyanoginosin), had been cultured. The 
toxin was being purified and could be detected in the 
HPLC. The tontorty was determined by means of mice 
test. An instantaneous test had been developed ena- 
bling the toxin to be detected within 2 hours time. it 
was shown that the toxin is slowly inactivated by day- 
light. Portogonyaulax tamarensis, a dinoflagellat, was 
cultured as a representative of toxical sea algae. The 
alga is producing several neurotoxins similar to saxi- 
toxin (Gonyautoxin). The toxins were being concen- 
trated through chromatographic methods, and their 
toxicity was determined by mouse test. Only after cati- 
onic coagulant had been added, the algae could be 
separated through sand filters. The concentration of 
the dissolved toxins could not be eliminated 100 % by 
activated carbon filtration. By chlorification Cyanogino- 
sin could be activated only from pH 9 and high concen- 
trations, whereas it was possible to oxidate the Gon- 
yautoxin with few quantities of chlorine both in the acid 
and the basic range. By the aid of ozon only Cyanogin- 
osin could be slightly oxidated. It was shown through 
the mouse test that the reaction products of the chlori- 
fication and ozonification were not toxic. The most 
simple process combination to eliminate Microcystis 
was this: coagulation with 5 mg Fe(Ill)/1, sandfiltration, 
followed by activated charcoal filtration. Additional 
safety reserves were reached by means of an interme- 
diate ozonification. To eliminate Protogonyaulax, 80 

1 Ca(OH) sub 2 had to be employed. During the 
pe A activated charcoal filtration the dissolved 
toxin was to eliminated. By chlorification of the sand 
filter an additional safety reserve could be created. 
(orig.). (TIB: RN 3603(90- 22),) (Copyright (c) 1991 by 
FIZ. Citation no. 91:000704.) 


146,306 
TIB/B91-00791/GAR 
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Gesamthochschule Kassel aoe. F.R.). Arbeits- 
gruppe Oekologische Umweltsicherung. 
von a zur ae 
Waldboeden. (Testing of 
for enetietelion of deteriorated forest 


soil 

A. Kruegener, and H. Schmeisky. 1989, 122p 
In German. Mitteilungen aus dem Ergaenzu 
dium Oekologische Umweltsicherung, no. 12/1 


This investigation was carried through on behaif of the 
national association of the German black-coal industry 
and deals with the effect of the following soil additives: 
ash from fluidized-bed combustion, dolomite chalk, 
compost, and phosphorus, on soil, plant growth over- 
ground, and the growth of roots. As a | indica- 
tor for the effect of the soil additives on plant growth, a 
grass (Deutsches Weidelgras - Lolium perenne) was 

used. The best results on the whole as to modification 
of soil reaction and biomass production were obtained 
with the standard mixture (50% fluidized-bed ash + 
30% dolomite chalk + 19% compost + 1% P sub20 
sub 5 ) and with combinations of fluidized-bed ash and 
dolomite chalk. The clay minerals contained in the flu- 
idized-bed ash are assumed to be able to bind some 
heavy metals in the soil so that the concentration in 
plants overground decreases. In actual practice, the 
authors recommend to use only such ashes on dete- 
riorated forest soil that contain very little trace ele- 
ments and little CaO, in order to avoid pollution of 
seepage water. a (Copyright (c) 1991 by FIZ. Cita- 
tion no. 91:000791 


von 


146,307 
TIB/B91-00818/GAR PC E09 
Munich Univ. (Germany, F.R.). Lehrstuhl fuer Forstbo- 


tanik. 

Stabilitaet der Feinwurzeisysteme von Tanne und 
Fichte als Komponente des Waldsterbens. 
Schiussbericht. (Stability of the fine root systems 
of firs and spruces as a part of forest die-back. 
Final report). 

P. Schuett. 1985, 18p 

In German. 

TIB: D.Dt.F. AC 1000 (34,47). 


As a contribution towards elucidating the primary 
causes of forest die-back, a ‘multiple-stress disease’, 
surveys and experiments were carried out on fine roots 
of spruces and firs. Considered was above all such 
injury to the fine root system in the form of a reduction 
of the biomass of fine roots and reduced colonization 
with mycorrhizas as forms part of one of the central 
symptoms of forest die-back. The field-ecological sur- 
veys were carried out on permanent observation plots 
in four Bavarian areas of growth. They are based on 
rhizographic data from samples analyzed on a small 
space scale and evaluated with reference to their site, 
in connection with the state of health of tree popula- 
tions. Complemented by experimental investigations in 
the stands and exposure experiments to establish ef- 
fects, as well as by vessel experiments using defined, 
close-to-root substrates, the work tries to formulate 
bases to explain both the influence of changes in soil 
chemistry, and indirect consequences of stress factors 
and their impact on the formation and function of the 
fine root system. The question to be elucidated was 
the following: Is disturbed mycorrhiza symbiosis, con- 
nected with infestation from root-pathogenic fungi, a 
component of harm occurring very early, and can con- 
ditions in the area of the fine roots be made use of, 
under identical or similar environmental circum- 
stances, as an early indicator of the response of trees 
to stress. A concise description of the results is given. 
(orig. deer (Copyright (c) 1991 by FIZ. Citation no. 
91:000818.) 


General 


146,308 

AD-A233 676/6/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Reserve Component Commander’s Environmental 
Responsibilities. 

Study project. 

W. A. 18 Mar 91, 27p 


Environmental issues within the National Guard have 
recently been elevated in priority. Along with this inter- 
nal increased attention to the environment has come 
an intense demand by environmental regulatory orga- 
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General 


ae ee eee ee ee ae 
comply with environmental laws and 
paper norms the National Guard unit commander nat 


we paper discusses environmental issues and poten- 

tial liabilities facing National Guard unit commanders. It 

recommends fui ntal tenants of a commander’s 
i The study 


the commander not adopt such a 
proactive approach; he may be prosecuted for break- 
ing the law. 


146,309 

AD-A234 110/5/GAR PC A02/MF A01 

Texas A and M Research Foundation, — Station. 
Biochemical Manipulation of a Broad- 


and 
Spectrum Organophosphate Degrading System. 
Interim rept. 
J. R. Wild, and F. M. Raushel. 31 Jan 91, 7p ARO- 
27468.1 US, 
Grant DAAL03-90-G-0045 


As the concerns about the hazards of environmental 
contamination by toxic industrial and biological control 
chemicals increase, it is more necessary to develop 
safe and efficient biodetoxification systems designed 
to address specific chemical wastes. The enzyme 
system defined by our studies has been experimentally 
detailed to offer the potential for actual techno! de- 
velopment in a number of important bior ation 
conditions. Although this objective is recognized as a 
primary target for a number of environmental systems, 
including PCBs, organic solvents and fossil fuels, very 
few enzymatic systems have been described in ade- 
quate biochemical and genetic detail to offer realistic 
opportunities for biodegradation. This research with 
the Le my tage gene sae of soil 
bacteria and its spectrum -hydrolysing 
enzyme (a sweapndbtentanoes te has defined a system 
that can be applied to the development of enzyme 
bioreactors, environmental decontaminating microor- 
ganisms and OP-insecticide detoxifying additives. 


146,310 
DE91007575/GAR PC A06/MF A01 
os Univ. at Denver. Center for Environmental 


Exploratory data analysis on data generated Inthe 
subsurface microbiology program. Final 


ae 

Ay go rept. 
len. Jun 90, 106p DOE/ER/60557-1 

‘G02-87ER60557 

Sponsored by Department of Energy, Washington, DC. 


Contract 


The preliminary results from the innovative subsurface 
microbiology research program indicate that new data 
on the nature of the link between the geosphere and 
biosphere have been generated. The diversity of sci- 
entific disciplines represented in the subsurface micro- 
biology program reflects the complexity of the system 
under study. The research carried out by national labo- 
ratory and university research scientists is addressing 
fundamental questions about the abundance of micro- 
organisms and factors controlling microbial activity in 
the complex subsurface hydrologic and hemical 
environment. Long-term implications of this research 
for ey gs contamination are clear and researchers 
share the broader objective of iinking the basic sci- 
ence with applied work. 


146,311 

DE91008255/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Environmentally conscious manufacturing at 


Sandia National Laboratories. 

B. Granoff. 20 Feb 91, 15p SAND-91-0454C, CONF- 
910279-8 

Contract ACO04-76DP00789 

Environmentally conscious manufacturing/technol 
applications workshop, Albuquerque, NM (USA), 20-21 
Feb 1991. Sponsored by Department of Energy, 
Washington, DC. 


Environmentally Conscious Manufacturing (ECM) 
refers to those processes that reduce the harmful envi- 
ronmental impacts of manufacturing, including minimi- 
zatiori of hazardous waste, reduction of energy con- 
sumption, improvement of materials utilization efficien- 
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General 


cy, and improvement of operational safety. Approach- 
es involve substitution of non-hazardous for hazardous 
materials, replacement of existing processes with new, 
waste-free processes, and increased use of recycle. 
Reducing waste at the source, through ECM, saves 
energy and money -- and provides value-added for the 
production and process. End-of-the-pipe treatment is 
much more expensive than waste minimization and 
ECM. Protecting the environment by reducing or elimi- 
nating waste is industrially efficient. Industry must 
create cleaner processes and products that contribute 
to profitability, rather than just focusing on pollution 
control. By expanding the return-on-investment equa- 
tion, it can be shown that manufacturing products with- 
out producing hazardous wastes will result in an in- 
crease in industrial competitiveness. The optimum 
time to consider waste minimization is when a manu- 
facturing process is first conceived. A significant and 
economically beneficial goal would be the develop- 
ment of zero effluent or closed loop manufacturing 
processes. Several programs at Sandia National Lab- 
oratories (SNL) are addressing the issues of waste 
minimization and pollution prevention through the ap- 
plication of ECM. Many of these programs involve col- 
laboration with other national laboratories, industry, 
universities, and the production agencies. The follow- 
ing sections will provide a synopsis of Sandia’s activi- 
ties in ECM. 14 refs. 


146,312 

DE$1008740/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Environmental monitoring by immunoassay: Cur- 
rent and future trends. 

L. H. Stanker, B. E. Watkins, and M. Vanderlaan. 31 
Oct 90, 23p UCRL-JC-105276, CONF-9008194-1 
Contract W-7405-ENG-48 

International congress of pesticide chemistry (7th), 
Hamburg (Germany, F.R.), 5-10 Aug 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Immunoassays for low molecular weight molecules 
have become increasingly popular in part, this is a 
result of the simplicity and potentially low cost of im- 
munoassays when compared with conventional ana- 
lytical methods. Environmental application of immun- 
oassays, however, poses new challenges. First, not 
only must the parent compound be detected but often 
one would also like to detect metabolites or environ- 
mentally “weathered” products. Monoclonal antibody 
technology offers the possibility of selecting antibodies 
that have specific binding characteristics, eg. those 
that bind to a family of similar compounds or to broad 
classes of chemicals. Next, a simple rapid sample 
preparation method must be available. Unlike clinical 
assays that run in serum or other biological fluids (ideal 
matrixes for antibodies), environmental sample consist 
of soils, sediments, chemical sludges, water and air 
samples. Thus, in all cases, with the possible excep- 
tion of water samples, the analyte of interest must be 
extracted and presented to the antibody in an appro- 
priate buffer system. Once these criteria are met, im- 
munoassays present an attractive alternative for con- 
ventional analytical methods. The most direct applica- 
tion of immunoassays will undoubtedly as as screening 
assays, with positives being confirmed by _ liquid 
chromatography/mass spectrometry (GC/MS). How- 
ever, coupling immunoassay with other analytical 
methods, such as with high-pressure liquid chromatog- 
raphy (HPLC) converts a single residue immunoassay 
into a multiresidue method. Finally, immunoaffinity 
chromatography procedures are useful as methods for 
sample clean-up, followed by immunochemical detec- 
tion or more traditional detection methods. 15 refs., 6 
figs., 2 tabs. 


146,313 

DE91009698/GAR PC A03/MF A01 
Bonneville Power Administration, Portland, OR. 

Puget Sound Area electric reliability plan. Environ- 
mental impact Statement implementation plan. 

Oct 90, 50p DOE/BP-91009698 


There is a need for additional capacity to serve grow- 
ing power demand in the Puget Sound area. A 2-step 
decisionmaking strategy was adopted to address this. 
The first step would be a long-range plan to meet the 
underlying need. An Environmental Impact Statement 
(EIS) titled, “Puget Sound Area Electric Reliability Plan 
EIS” would evaluate the trade-offs associated with al- 
ternative ways to meet the need for more power. The 
objective of the EIS is to use early and extensive public 
involvement to define potential solutions, evaluate the 
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widest possible range of solutions, and recommend a 
long-range plan focused on the need for peak power. 
Such a plan is expected to provide the best overall as- 
surance that the need would be met in a timely, cost- 
effective, and environmentally responsive manner. 
Participating utilities will take part in the decisionmak- 
ing process, will comment on the alternative strate- 

ies, and will have a chance to recommend their pre- 
erred plan. It would be procedurally appropriate for an 
agreement to be made between BPA and participatin 
utilities regarding the preferred plan at the time BP 
signs a Record of Decision. The second step of the 2- 
step decisionmaking strategy is to tier action-specific 
proposals to the long-range plan. The nature of the 
+ geen actions will determine whether follow-up 

IS’s or other environmental documents are appropri- 
ate. The second step is activated when a utility pro- 
poses a site-specific action. The utility, possibly with 
BPA’s participation, would then prepare any environ- 
mental documents following their normal practices. 
The Puget Sound Area Electric Reliability Plan EIS 
would serve as a reference. Follow-up site specific 
EIS’s or other documents would be prepared to meet 
the requirements of both the Washington State Envi- 
ronmental Policy Act (SEPA) and National Environ- 
Fg Policy Act (NEPA) to avoid duplication of effort. 
2 figs. 


146,314 

DE91010044/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 
Environmental Engineering, Technology, and Per- 
mitting Function quality assurance program plan. 
T. H. Sunday, and W. L. Johnson. Dec 90, 28p 
WHC-EP-0383 

Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


The purpose of the quality assurance program plan 
(QAPP) is to define how the Environmental Engineer- 
ing, Technology, and Permittiang (EET&P) Function of 
Westinghouse Hanford Company (Westinghouse Han- 
ford) will comply with the requirements set forth in US 
Ps aye of Energy, Richland Operations Office 
(DOE-RL) Order 5700.1A, Quality Assurance (DOE-RL 
1983), via WHC-CM-4-2, Quality Assurance Manual 
(WHC 1989c), when performing environmental activi- 
ties at the Hanford Site. 10 refs. 


146,315 
DE91010085/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Monitoring Activities Review action report for the 
Environmental Monitoring Program. 

R. N. Wilhelmsen, and K. C. Wright. Dec 90, 45p 
EGG-ESQ-9401 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


To improve program planning and to provide bases for 
technical improvement of the monitoring program, the 
EG&G Environmental Monitoring (EM) organization 
has regularly used the ea Activities Review 
(MAR) process since 1982. Each MAR is conducted by 
a committee of individuals selected for their experi- 
ence in the various types of monitoring performed by 
the EM organization. An MAR of the Environmental 
Monitoring Program was conducted in 1988. This 
action report identifies and discusses the recommen- 
dations of this MAR committee. This action report also 
identifies the actions already taken by the EM Unit in 
response to these recommendations, as well as the 
actions and schedules to be taken. 10 refs. 


146,316 
DE$1010103/GAR 
Department of Energy, Richland, WA. Richland Oper- 
ations Office. 

Environmental Restoration Remedial Action quail- 
ity assurance tyre document. 


PC A12/MF A02 


18 Mar 91, 266p DOE/RL-90-28 
Contract ACO6-87RL10930 


This document defines the pe | assurance require- 
ments for the US Department of Energy-Richland Op- 
erations Office Environmental Restoration Remedial 
Action program at the Hanford Site. The Environmen- 
tal Restoration Remedial Action program implements 
significant commitments made by the US Department 
of Energy in the Hanford Federal Facility Agreement 
and Consent Order entered into with the Washington 
State Department of Ecology and the US Environmen- 
tal Protection Agency. This document combines qual- 
ity assurance requirements from various source docu- 
ments into one set of requirements for use by the US 


Department of Energy-Richland Operations Office and 
other Environmental Restoration Remedial Action pro- 
gram participants. This document will serve as the 
basis for developing Quality Assurance Program Plans 
and implementing procedures by the participants. The 
requirements of this document will be applied to activi- 
ties affecting quality, using a graded approach based 
on the importance of the item, service, or activity to the 
program objectives. The Quality Assurance Program 
that will be established using this document as the 
basis, together with other program and technical docu- 
ments, form an_ integrat management control 
system for conducting the Environmental Restoration 
Remedial Action program activities in a manner that 
provides safety and protects the environment and 
public health. 


146,317 

DE91010178/GAR PC A99/MF E06 
Department of Energy, New York. Environmental 
Measurements Lab. 

Environmental Measurements Laboratory (EML) 
procedures manual. 27th edition, Volume 1. 

N. A. Chieco, D. C. Bogen, and E. O. Knutson. Nov 
90, 774p HASL-300-Ed.27-Vol.1 


Volume 1 of this manual documents the procedures 
and existing technology that are currently used by the 
Environmental Measurements Laboratory. A section 
devoted to quality assurance has been included. 
These procedures have been updated and revised and 
new procedures have been added. They include: sam- 
pling; radiation measurements; analytical chemistry; 
radionuclide data; special facilities; and specifications. 
228 refs., 62 figs., 37 tabs. (FL) 


146,318 

DE91010234/GAR 
Lawrence Berkeley Lab., CA. 
Preliminary environmental investigations at the 
Lawrence Berkeley Laboratory. 

|. Javandel. Nov 90, 157p LBL-29898 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


PC A08/MF A01 


A baseline ecology study was performed in 1986 for 
the development of East Canyon at Lawrence Berke- 
ley Laboratory. Samples were analyzed from soil, 
groundwater, surface water, and vegetation, revealing 
low levels of chlorinated hydrocarbons from two hori- 
zontal flowing drains from the adjacent area. Because 
of the persistence of these levels of chemical concen- 
tration in the effluent water from these two hydraugers, 
and the observation of some contamination elsewhere 
in the area in 1989, LBL submitted a proposal to DOE 
for a sitewide environmental characterization and 
monitoring program. Meanwhile, during Fiscal Year 
1990, LBL carried out a preliminary investigation. The 
results of this preliminary environmental investigation 
are presented. 9 refs., 38 figs., 6 tabs. (FL) 


146,319 

DE91010295/GAR PC A06/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 
Environmental report for calendar year 1989. 

J. = Stencel, and R. P. Turrin. Mar 91, 114p PPPL- 
273 

Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


This report gives the results of the environmental ac- 
tivities and monitoring programs at the Princeton 
Plasma Physics Laboratory (PPPL) for Calendar Year 
1989 (CY89). The report is prepared to provide the US 
Department of Energy (DOE) and the public with infor- 
mation on the level of radioactive and nonradioactive 
pollutants, if any, added to the environment as a result 
of PPPL operations. The objective of the environmen- 
tal report is to document evidence that DOE facility en- 
vironmental protection programs adequately protect 
the environment and the public health. During CY89, 
there were no accidents, incidents, or occurrences 
that had a significant impact on PPPL facilities or pro- 
gram operations. The accidental overfilling of an un- 
derground storage tank (UST) during 1988, along with 
the discovery of residual hydrocarbons in the soil of an 
area used for unloading fuel oil trucks over the last 30 
years, has the potential for a minor environmental 
impact and has resulted in a costly clean up in this 
area. Surface water analyses for both radioactive and 
nonradioactive pollutants have shown nothing above 
normally expected background values. Ambient tritium 
levels at less than 100 pCi/liter (3.7 Bq/liter) were 
measured in D-site well water. New groundwater moni- 





toring wells were added in 1989 as a requirement for 
the groundwater part of our New Jersey Pollutant Dis- 
charge Elimination System (NJPDES) permit. Initial 
sampling of these wells indicated the presence of lead 
in two shallow wells next to the detention basin. Radi- 
ation exposure via airborne effluents into the environ- 
ment is still at insignificant levels; however, a stack 
monitor for tritium is gen for 1990 to ensure com- 
pliance with new EPA regulations. Off-site surface 
water, soils, and biota continued to be analyzed for ra- 
dioactive baselines in CY89. 51 refs., 27 figs., 40 tabs. 


146,320 
DE91010434/GAR PC A06/MF A01 
Oak Ridge National Lab., TN. 

— Regulatory ‘Update Table, February 


Progress rept. 

G. T. Hawkins, L. M. +" ~ pate and M. S. Salk. Mar 
91, 112p ORNL-6658/R1 

Contract ACO5-840R21400 

Environmental Sciences Division Publication No. 3643. 
Sponsored by Department of Energy, Washington, DC. 


The Environmental Regulatory Update Table provides 
information on regulatory initiatives of interest to DOE 
operations and contractor staff with environmental 
management responsibilities. The table is updated 
each month with information from the Federal Register 
and other sources, including direct contact with regula- 
tory agencies. Each table entry provides a chronologi- 
cal record of the rulemaking process for that initiative 
with an abstract and a projection of further action. 


146,321 
DE91010435/GAR PC A06/MF A01 
Oak Ridge National Lab., TN. 

—- Regulatory Update Table, March 


Progress rept. 

Hawkins, L. M. ae. and M. S. Salk. Apr 
91, 104p ORNL-6658/R2 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The Environmental Regulatory Update Table provides 
information on regulatory initiatives of interest to DOE 
operations and contractor staff with environmental 
management responsibilities. The table is updated 
each month with information from the Federal Register 
and other sources, including direct contact with regula- 
tory agencies. Each table entry provides a chronologi- 
cal record of the rulemaking process for that initiative 
with an abstract and a projection of further action. 


146,322 
DE91010447/GAR PC A13/MF A02 
Oak Ridge National Lab., TN. 

Effects of acidic precipitation on the soil chemis- 
try and bioavailability of aluminum, manganese, 
and cop one. 

Thesis (Ph.D). 

A. C. Stam, S. B. McLaughlin, and J. F. McCormick. 
Dec 90, 291p ORNL/TM-11569 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The effects of acidic precipitation on the soil solution 
chemistry and bioavailability of Al, Mn, and Cu in soils 
from spruce-fir and oak-hickory forests were examined 
in laboratory, greenhouse, and field studies. Simulated 
acidic precipitation increased LMAI concentrations in 
the laboratory equilibration and greenhouse studies, 
but not in the field plot studies in oak-hickory and 
spruce-fir forests. In all studies, acidic treatments de- 
creased NLMAI concentrations following treatment. 
These results confirm the hypothesis that acidic pre- 
cipitation can alter the speciation of soil solution Al. 
The plant actively influenced soil Al chemistry through 
rhizosphere acidification and effects on soil organic 
matter. Loblolly pine and red spruce increased rhizos- 
phere concentrations of total monomeric Al (TMAI) 
and NLMAI. The pine also increased LMAI concentra- 
tions. The plant influenced acidic treatment effects on 
rhizosphere Al although the effect varied with tree spe- 
cies and soil type. The results confirm the hypothesis 
that the plant can moderate the effects of acidic pre- 
cipitation on soil Al chemistry. Acidic treatment only in- 
creased Al bioavailability in the greenhouse study of 
loblolly pine potted in mineral soil with comparatively 
low exchangeable Ca/Al. There was no evidence of 
enhanced Al bioavailability under acidic treatment in 
any of five plant species treated in the field studies or 
in loblolly pine and red spruce in the greenhouse stud- 
ies. Mobilization of soil Al versus Ca by acidic treat- 
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ment appears to be related to the Ca/Al exchange 
status of a soil. 96 refs., 13 figs., 22 tabs. 


146,323 

DES1010567/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Computing and information preliminary 


rey in study. 

J. O. Schroeder, E. W. Pearson, J. J. Thomas, J. W. 
a and W. K. Campbell. Apr 91, 35p PNL- 
Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


This document presents the preliminary design con- 
cept for the in cece computing and information 
system to be incl in the Environmental and Molec- 
ular Sciences Laboratory (EMSL) at the Pacific North- 
west Laboratory, Richland, Washington, for the US De- 
partment of Energy (DOE). The EMSL is scheduled for 
completion and occupancy in 1994 or 1995 and will 
support the DOE environmental mission, in particular 
hazardous waste remediation. The focus of the report 
is on the Computing and Information Sciences engi- 
neering task of providing a fully integrated state-of-the- 
art computing environment for simulation, experimen- 
tation and analysis in support of molecular research. 
The EMSL will house two major research organiza- 
tions, the Molecular Sciences Research Center 
(MSRC) and part of the Environmental Sciences Re- 
search Center (ESRC). Included in the report is a pre- 
liminary description of the pres on and information 
system to be included. The propo: system architec- 
ture is based on a preliminary understanding of the 
EMSL users’ needs for computational resources. As 
users understand more about the scientific challenges 
they face, the definition of the functional requirements 
will change. At the same time, the engineering team 
will be gaining experience with new computing tech- 
nologies. Accordingly, the design architecture must 
evolve to reflect this new understanding of functional 
— and enabling technologies. 3 figs., 2 
tabs. 


146,324 
DE91010587/GAR PC A04/MF A01 
Reynolds Electrical and Engineering Co., Inc., Las 
Vegas, NV. 
Nevada Test Site: Application of in situ monitoring 
of ee nics at a jet-a-fuel spill. 

zier, and D. F. Emer. Jan 91, 72p DOE/NV/ 
0680-12 
Contract ACO8-89NV 10630 
Sponsored by Department of Energy, Washington, DC. 


An 18,000 gallon Jet-A fuel spill into the vadose zone 
at Desert Rock Airport on the Nevada Test Site was 
the site of a two part study. Part one of this study pro- 
vided information on site characteristics. Part two of 
the study provided the opportunity to field test a Vola- 
tile Organic Compound (VOC) detection system, refine 
sampling methodologies, and obtain information on 
the vadose zone. The field test implemented a detec- 
tion system designed to monitor the organic phase of a 
mixed waste monitoring system in use at the Nevada 
Test Site Area 5 Radioactive Waste Management Site 
(RWMS) operated by Reynolds Electrical and Engi- 
neering Company, Inc. for the Department of Energy. 
Phase one of the project delineated the areal extent of 
contamination on the surface. Standard soil gas sam- 
pling equipment was used for the shallow soil gas sur- 
veys. Phase two incorporated an auger rig and an air 
hammer rig to determine the depth of contamination. 
The results of the study yielded approximate informa- 
tion on the volume of soil contaminated, the character 
of VOCs in the subsurface, and some information on 
the performance of the VOC detection system in use at 
the RWMS. 13 refs., 33 figs., 1 tab. 
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DE91010634/GAR PC A07/MF A01 
Department of Energy, Albuquerque, NM. Albuquer- 
que Operations Office. 

Integrated eae Research Laboratory (IMRL) 
environmental assessmen 

Jan 91, 140p DOLE 0481 


The Department of Energy (DOE) has prepared an en- 
vironmental assessment (EA) on the proposed inte- 

rated Materials Research Laboratory (IMRL) at the 

andia National Laboratories, Albuquerque (SNL). The 
IMRL project includes constructing and operating new 
facilities that will provide office and laboratory facilities 
for support of research and development efforts, a 115 
kV transmission line and substations, a parking lot, and 
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General 


relocation of an existing salvage yard. The facilities are 
to enable SNL to conduct experimental and 
theoretical research in support of US defense policies 
and to enhance SNL technology transfer functions. In 
accordance with the Council on Environmental 
bg requirements contained in 40 CFR Parts 1500- 
1508, the EA examines the environmental impacts of 
the proposed IMRL project and discusses potential al- 
ternatives. 50 refs., 6 figs., 4 tabs. 


146,326 
— en ‘ = A07/MF A0O1 
nvironmen rotection Agency, Washington, DC. 
Joris talanee ooaiee Magnetic 
ox! inventory, 1989. T 
Documentation. ory seg 


1989, 130p EPA/DF/MT-91/085A 
For system on magnetic tape, see PB91-507509. 


Section 313 of the rg mag A 
b fate. ote typ owner Act (also known as nae Tie ne of the be 


mendments and Reauthorization 

(SARA) of 1986 (Public Law 99-499) requires EPA rs 
establish an invent of toxic chemical emissions 
from certain facilities. Facilities subject to this reporting 
requirement are required to complete a Toxic Chemi- 
cal Release Form (Form R) for specified chemicals. 
The form must be submitted to EPA and those state 
Officials designated by the govenor, on or before July 
1, 1988, and annually thereafter on July 1. The reports 
should reflect releases during the preceding calendar 
year. The purpose of the reporting requirement is to 
inform the public and government officials about rou- 
tine and accidental releases of toxic chemicals to the 
environment. It will also assist in research and the de- 
velopment of regulations, guidelines, and standards. 
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PB91-189761 Not available NTIS 
National Inst. of Standards a hasing One” (NEL), 
Gaithersburg, MD. Benes ah 

Replicate S Eaeipweniien of 
Environmental Monit oe 


Final rept. 

W. S. Liggett. 1990, 7p 

Pub. in Environmental Monitoring, Restoration, and 
Assessment (What Have We Learned), p249-255 


1990 


In simultaneous monitoring at several sites, replicate 
samples and measurements, when operly, 
provide a useful and unambiguous basis for data inter- 
pretation. Simultaneous monitoring permits calculation 
of indices of environmental change that are not influ- 
enced by weather cha rae aay When the small changes 
measured by such an index are of interest, comparison 
of the index with the sampling and measurement error 
is appropriate. This comparison is made possible by 
the replicates. The familiar two-way table obtained by 
sampling a set of locations at several times is also con- 
sidered. The indices considered are ones that perform 
well when large errors are more frequent than predict- 
ed by the normal distribution. Through the use of repli- 
cates, the variation in such indices caused by error 
alone can be assessed and thus environmental 
change is determined. 
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PB91-192609/GAR PC A03/MF A01 
Carney (Diane)., Seattle, Washington, DC. 

Shallow Subtidal Survey of the Washington Outer 
Coast and pic National Park to Determine the 
Distribution, Fate, and Effects of Spilled Bunker C 
Fuel Oil. 

Final rept. 

D. Carney, and R. G. Kvitek. Dec 90, 42p OCS/ 
MMS-90/0073 

Contract Di-14-12-0001-10683 

Prepared in cooperation with we me Univ., Seat- 
tle. Dept. of Zoology. Sponsored by Minerals Manage- 
ment Service, Camarillo, CA. Pacific OCS Region, 
Olympic National Park, Port Angeles, WA., and Bat- 
telle/Marine Sciences Lab., Sequim, WA. 


The report provides an evaluation of the impacts of the 
bunker C fuel oil spill on the shallow subtidal benthic 
communities of the Washington coast. The s' is de- 
signed to provide a subtidal extension of the intertidal 
a aen performed by Battelle Laboratories. As 
such, study sites and many of the me 

are the same. There are four objectives of the study. 
They are: (1) to identify and define from existing data, 
the probable distribution of subtidal deposits along the 
Washington coast, (2) to document petroleum hydro- 
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carbon contamination in shallow subtidal sediments in 
the Olympic National Park and along the Washington 
outer coast, (3) to characterize petroleum hydrocarbon 
contamination in molluscan and other species’ tissues 
of opportunity in subtidal habitats along the Washing- 
ton outer coast, and (4) to collect the initial faunal and 
sediment samples required for possible future analy- 
ses should oil-spill related hydrocarbons be detected 
from initial sediment and tissue analyses. 
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PB91-192625/GAR PC A07/MF A01 
Battelle/Marine Sciences Lab., Sequim, WA. 
Monitoring of Olympic National Park Beaches to 
Determine Fate and Effects of Spilled Bunker C 
Fuel Oil. 

Final rept. 

J. A. Strand, V. |. Cullinan, E. A. Crecelius, T. J. 
Fortman, and R. J. Citterman. cOct 90, 128p OCS/ 
MMS-90/0061 

Contract DI-14-12-0001-10683 

Sponsored by Minerals Management Service, Camar- 
illo, CA. Pacific OCS Region. 


The monitoring program is intended to determine the 
fate and effects of Bunker C fuel oil spilled December 
23, 1988, from the barge Nestucca on selected Wash- 
ington coast beaches including those within the Olym- 
pic National Park. The objectives of the study was to 
determine (1) how much oil remained in intertidal and 
shallow subtidal habitats following clean-up and 
weathering, (2) to what extent intertidal and/or shallow 
subtidal biotic assemblages have been contaminated, 
and (3) how rapidly the oil has left the ecosystem. De- 
spite relatively —_ concentrations of oil (6255 and 
19,015 microgram/g dry weight by IR) found on Sand 
Island in Grays tas r during the second survey, the 
finding of relatively low pest es sa of oil (63-250 
microgram/g dry weight by IR), essentially trace 
amounts, associated with the coastal stations during 
the third survey suggests that little residual oil remains 
from the December 1988 Nestucca spill. Attempts to 
relocate oil on Sand Island during the third survey were 
unsuccessful, suggesting that even the relatively high 
concentration of oil has been weathered and depurat- 
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PB91-194571/GAR PC A05/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
giene, Bilthoven (Netherlands). 
Bodemverontreiniging en Bod ti 
Voorstel voor C-(Toetsings)Warrden op Basis van 
Ecotoxicologische Risico’s (Soil Pollution and Soil 
Ecosystems: A Proposal for C-Values Based on 
Ecotoxicological Risks). 

C. A. J. Denneman, and C. A. M. van Gestel. Apr 90, 
77p RIVM-725201001 

Text in Dutch; summary in English. See also PB91- 
194589. 

Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 





In the Leidraad Bodemsanering a list of C-values is 
gy iven for levels of chemicals in soil. Exceeding of the 

values will generally lead to (an investigation on the 
need for) soil decontamination or excavation. In the 
Leidraad Bodemsanering the practical use of C-values 
is explained. And the scientific backgrounds with re- 
spect to the risks for both public health and the envi- 
ronment as a consequence of soil pollution are dis- 
cussed. In the report the ecotoxicological risk for soil 
organisms of the substances in the Leidraad Bodem- 
sanering is evaluated, leading to a proposal for (new) 
C-values. In the Leidraad Bodemsanering C-values are 
related to ‘serious danger’. In the report the starting 
point is chosen, that there is a ‘serious danger’ for a 
soil ecosystem when the survival of 50% of the spe- 
cies in it is threatened. This will be the case when the 
NOEC (No-Observed-Adverse-Effect-Concentration) 
for effects on vital life-functions, like growth and repro- 
duction, is exceeded. The appendix contains tables of 
the results (PB91-194589). 
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PB91-194589/GAR PC A07/MF AO1 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
giene, Bilthoven (Netherlands). 
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Bodemverontreiniging en Bod 
Voorstel voor C-(Toetsings) )Waarden op Basis van 
Ecotoxicologische Risico’s (Soil Pollution and Soil 
Ecosystems; A Pos ay for C-Values Based on 
ey Risks. ix). 

C. A. J. Denneman, and C. A. M. van Gestel. Apr 90, 
139p RIVM-725201001-AP 
Text in Dutch; summary in English. See also PB91- 
194571. 
Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 





A literature study on available soil ecotoxicology data 
for all chemicals mentioned in the Leidraad Bodem- 
sanering was carried out. The results of the study are 
given in the document. To arrive at a proposal for C- 
values on basis of the data in here the Risk Assess- 
ment Soil Pollution (R.A.B) method was applied. The 
discussion of these values are contained in document 
PB91-194571. 
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PB91-194647/GAR PC A03/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
—. Bilthoven (Netherlands). 

nvironmental Forecasting: A Tool for Preventive 
Environmental Management. 
R. J. M. Maas. Nov 90, 38p RIVM-251701002 
Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


The report is prepared on request of the Directorate 
General for the Environment, Ministry of Housing, 
Physical Planning and Environment of the Nether- 
lands. It presents some of the experiences that were 
gained during the preparation of the first national envi- 
ronmental survey ‘Zorgen voor Morgen’ (Concern for 
Tomorrow - 1989) and the National Environmental 
Policy plan (1989/1990). Furthermore it presents rec- 
ommendations on environmental forecasting to other 
countries and to international institutions like EC and 
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PB91-196402/GAR PC A02/MF A01 
Cincinnati Univ., OH. American Inst. for Pollution Pre- 
vention. 

Pollution + sos goa Not Only ‘Where It’s At’ but 
‘Where It’s Been’ 

Journal article. 

J. T. Ling, and D. G. Stephan. c1990, 6p EPA/600/J- 
90/501 

Pub. in Jnl. of the American Academy of Environmen- 
tal Engineers, v26 n4 p13-15, 23, Oct 90. Sponsored 
by Environmental Protection Agency, Cincinnati, OH. 
Risk Reduction Engineering Lab. 


All sectors are beginning to see the inherent advan- 
tages that arise from avoiding the generation of pollut- 
ants in the first place - the reductions in environmental 
and health hazards, the avoidance of Federal, State 
and local regulatory requirements, the more efficient 
use of raw materials, the more economical production 
of goods and services, the conservation of natural re- 
sources, and the elimination of potential liability. The 
report is a brief outline of the mission, structure and 
activities of the American Institute for Pollution Preven- 
tion. 


146,334 

PB91-196535/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Atmospheric Research and Exposure As- 
sessment Lab. 

EPA Program for Monitoring Ecological Status and 
Trends. 

Journal article. 

J. J. Messer, R. A. Linthurst, and W. S. Overton. 
c1991, 14p EPA-600/J-91/073 

Pub. in Environmental Monitoring and Assessment 17, 
p67-78 1991. Prepared in cooperation with Oregon 
State Univ., Corvallis. Dept. of Statistics. 


Despite hundreds of millions of dollars spent annually 
in the United States on environmental monitoring, 
policy and decision makers seldom have ready access 
to monitoring data to aid in prioritizing research and 
assessment efforts or to assess the extent to which 
current policies are meeting the desired objectives. 
EPA is currently conducting research to evaluate op- 
tions for establishing an integrated, cooperative moni- 


toring program, with participation by federal, state, and 
private entities, that could result in annual statistical 
reports and interpretive summaries on the status and 
trends in indicators of adverse disturbance and corre- 
sponding ‘health’ of the nation’s ecosystems on the 
regional and national scale. 
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PB91-196642/GAR PC A03/MF A01 
Robert S. Kerr Environmental Research Lab., Ada, 


OK. 

Biodegradation of Hydrocarbon Vapors in the Un- 
saturated Zone. 

Journal article. 

D. W. Ostendorf, and D. H. Kampbell. c1991, 12p 
EPA/600/J-91/084 

Pub. in Water Resources Research, v27 n4 p453-462 
Apr 91. Prepared in cooperation with Massachusetts 
Univ., Amherst. Dept. of Civil Engineering. 


The time-averaged concentration of hydrocarbon and 
oxygen vapors were measured in unsaturated 
zone above the residually contaminated capillary 
fringe at the U.S. Coast Guard Air Station in Traverse 
City, Michigan. Total hydrocarbon and oxygen vapor 
concentrations were observed over a 13-month 
period. Supplementary grain size, porosity, and mois- 
ture content data support the assumption of a uniform, 
homogenous site geology which, in view of the planar 
hydrocarbon source term, abundant oxygen, and 
sparse data base, is suitable for simple analytical mod- 
eling. In the assumed absence of advection, Dreamy 
and transcience, the analysis is a straight-forward ba 
ance of gaseous diffusion and biological degradation 
coupled stoichiometrically in the two reacting constitu- 
ents. Volatilization is shown to be a significant trans- 
port mechanism for hydrocarbons at Traverse Ci 
and biodegradation prevents the escape of recia- 
ble contamination to the atmosphere for most loca- 
tions at the site. Little oxygen is expected to reach the 
water table because of the aerobic biodegradation 
process in the unsaturated zone. (Copyright (c) 1991 
the American Geophysical Union.) 
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PB91-507509/GAR CP T14 
Environmental Protection Agency, Washington, DC. 
Office of Toxic Substances. 

Toxic Release Inventory (TRI), 1989. 
Data file. 

1989, mag tape EPA/DF/MT-91/085 
System: IBM ES 9000; OS/MVS operatin: 
proximate bytes: 43,481,350. See also 
(1988), PB89-186068 (1987). 

Available in 9-track, ASCII character set, 1600 or 6250 
bpi. For 6250 bpi, the price is T14. Documentation in- 
cluded; may be ordered separately as PB91-187500. 


system. Ap- 
B90-502030 


Section 313 of the Emergency Planning and Communi- 
y Right-to-Know Act (also known as Title Ill) of the 

uperfund Amendments and Reauthorization Act of 
1986 (Public Law 99-499) requires EPA to establish a 
National Inventory of toxic chemical emissions from 
certain facilities. The final Toxic Chemical Release 
Form R and regulations for the 1987 em year 
were published in the Federal Register on February 16, 
1988 (53 FR 4500-4554). The list of toxic chemicals 
subject to reporting consisted initially of chemicals 
listed for similar reporting purposes by the States of 
New Jersey and Maryland. There are over 300 = 
cals and categories on these lists. The reportin: 
quirement applies to owners and operators of faci ities 
that have 10 or more full-time employees, that are in 
Standard Industrial Classification (SIC) codes 20 
through 39 (i.e., manufacturing facilities) and that man- 
ufacture (including importin ,, process or otherwise 
use a listed toxic chemical in excess of specified 
threshold quantities. The law mandates that the data 
be made publicly available throu - a computer data- 
base. The online TRI file should appeal to a broad 
based user audience including industry, state and local 
environmental agencies, emergency planning commit- 
tees, the Federal Government and other regulatory 
groups. Another important user group is a to be 
concerned citizens who, on their own or through public 
interest groups and public libraries, can use TRI to ask 
questions about chemical releases in their communi- 
ties. 
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PB91-800391/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 





Su . ind emg Ae! Sout iaet tchoton Mate- 
lanuary ugust ns from 

the NTIS Database). 

Rept. for Jan 88-Aug 91. 


Jul 91, 59p 
Supersedes PB90-863184. 


The bibliography contains citations concerning Super- 
fund Record of Decisions. Site descriptions, business 
or industry connected with the site, and contaminant 
identification and quantification are among the topics 
discussed. Proposed remedial actions, results of ac- 
tions taken, proposed and actual costs are also includ- 
po (Containe 189 citations with title list and subject 
index 
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TIB/A91-00793/GAR PC E14 
Freie Univ. Berlin (Germany, F.R.). 

Mitgliedstaatliche Umweltkompetenzen nach 
pee der Einheitlichen Europaeischen Akte und 

Aufnahme der neuen Umweltkompetenzen in 

on EWG-Vertrag. Rechtsgutachten. (Environmen- 
tal competences of mem states following the 
Single European Act and inclusion of the new envi- 
ronmental competences in the EEC treaty. Legal 
opinion). 
E. Grabitz. 12 Apr 90, 122p 
Contract IEUP 10101071 
In German. 


The fields covered by EEC legislation are investigated 
and legal provisions included in the Treaty are present- 
ed: contents and scope of environmental policy, deci- 
sion-compentence - section 130 s EEC Treaty, Single 
Market and environmental policy, protection of the job 
environment, legal situation as of January 1, 1983. In 
connection with the compentences of member states, 
the principle of the suitable action level, international 
responsibilities, increased safecty measures accord- 
ing to 130 t EEC Treaty, the scope of the Single 
Market, and protective clauses are dealt with. Exam- 
ples of environment projects which can continue to be 
handled in an autonomous way by member states are 
environmental taxes and charges, environmental liabil- 
ity and waste management law. ah (Copyright (c) 
1991 by FIZ. Citation no. 91:000793.) 
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PB91-190165/GAR PC A25/MF A04 
Mie ab. for Health Care Policy and Research, Rock- 


National Medical Expenditure Survey: Public Use 
Tape 9 Household Survey, Health Status Question- 
naires and nen to Care Supplement Data, 1987. 
File Documenta 
Feb 91, 592p AHGPR: 91-14, AHCPR/DF/MT-91/ 

6A 


For system on magnetic tape, see PB91-507533. 


Public Use Tape 9 from the 1987 National Medical Ex- 
penditure Survey (NMES) contains person level data 
from the Household Survey health status question- 
naire and the access to care supplement. The health 
status questionnaire elicited information on current 
and past health status, including acute and chronic 
conditions, vision and hearing, dental status, mental 
health and functional ability, as well as health related 
behaviors, including care seeking and preventive care, 
and immunizations for children under age 18. The 
access to care supplement contained questions about 
usual sources of medical and dental care, including 
characteristics of the usual source of care and reasons 
for the lack of a usual source of care. The file also 
contains basic demographic characteristics for re- 
spondents (age, race/ethnicity, sex, and Census 
region). File documentation includes a description of 
NMES, programming information, a codebook, the 
data collection instruments, and information on 
weights and variance estimation. 
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PB91-190520/GAR PC AOS 
Quality Resource Systems, Inc., Fairfax, VA. 
Bureau of Health Professions Area Resource File 
(ARF), March 1991. User Documentation. 

miannual rept. 
Mar 91, 188p DHHS/DF/MT-91/010A 
Contract PHS-HRSA-240-89-0044 
For system on magnetic tape, see PB91-507517. Su- 
persedes PB91-154393. See also PB91-190538. 
Sponsored by Bureau of Health Professions, Rockville, 
MD. Office of Data Analysis and Management. 


The Area Resource File (ARF) is a county-based data 
file, summarizing secondary data from a wide variety of 
sources, which are useful to health analysts and 
others conducting research on the Nation’s health 
care delivery system. It contains over 6,000 data ele- 
ments for all counties in the US, with the exception of 
Alaska. Data elements include county descriptor 
codes, health data, and limited data on vital statistics, 
industry, housing, expenditure and environmental fac- 
tors. The document provides detailed information on 
ARF data sources, data elements, and definitions. 


146,341 

PB91-190538/GAR PC A07 

Quality Resource Systems, Inc., Fairfax, VA. 

Bureau of Health Professions Area Resource File 

ARF), March 1991. Technical Documentation with 
eld Numbers. 

Semiannual rept. 

Mar 91, 146p DHHS/DF/MT-91/010B 

Contract PHS-HRSA-240-89-0044 

For system on magnetic tape, see PB91-507517. Su- 

persedes PB91-154393. See also PB91-190520. 

Sponsored by Bureau of Health Professions, Rockville, 

MD. Office of Data Analysis and Management. 


The Area Resource File (ARF) is a county-based data 
file, summarizing secondary data from a wide variety of 
sources, which are useful to health analysts and 
others conducting research on the Nation’s health 
care delivery system. It contains over 6,000 data ele- 
ments for all counties in the US, with the exception of 
Alaska. Data elements include county descriptor 
codes, health data, and limited data on vital statistics, 
industry, housing, expenditure and environmental fac- 
tors. The document provides detailed information on 
ARF data sources, data elements, and definitions. 


PB91-507517/GAR P T04 
Bureau of Health Professions, Rockville, MD. Gittics of 
Data Analysis and Management. 
Bureau of Health Professions Area Resource File 
ARF) Tape, 1991. 

ata file. 
Mar 91, ma ig _— DHHS/DF/MT-91/010 
System: IB 0/3081K; OS/VS2 Release 3.8 oper- 
ating system. Approximate bytes: 94,618,000. Super- 
sedes PB91-506824. Other formats available as PB91- 
507525 (Documentation Tape) Price Code: T02. 
Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. For 6250 bpi, the price is T04. Documenta- 
tion included; may be ordered separately as PB91- 
190520 and PB91-190538. 


The Bureau of Health Professions Area Resource File 
is a county-unit database with over 6,000 data ele- 
ments for each county in the U.S., with the exception 
of Alaska for which there is a state total, and certain 
independent cities which have been combined into the 
appropriate counties. a: there are a total of 
3,080 records on the file. The purpose of the ARF is to 
summarize data from many sources into a single file to 
facilitate health analysis. The data elements include in 
part: County descriptor; Health Professions data; 
Health Facility data; Population data; Health Profes- 
sions Training data; Expenditure data; Economic data; 
and Environment data. 


p91-507525/GAR To2 
Bureau of Health Professions, Rockville, MD. tice of 
Data Analysis and Management. 

Bureau of Health Professions Area Resource File 
(ARF) Documentation Tape, 1991. 

Data file. 

Sep 90, m ag tape DHHS/DF/MT-91/011 

System: IBM 370/3081K; OS/VS2 Release 3.8 oper- 
ating system. File format: EBCDIC. Approximate bytes: 
1,106,427. Supersedes PB91-506832. Other formats 
available as BBO! -507517 (Data Tape) Price Code: 
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Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. For 6250 bpi, the price is TO2 


The Area Resource File (ARF) is a county-based data 
file, summarizing secondary data from a wide variety of 
sources. It contains over 6,000 data elements for all 


certain independent cities in Virginia. Data elements 

include county descriptor codes, health data, and limit- 

ed data on Vital Statistics, i , housing, expendi- 

tures and environmental factors. The tape provides the 

usage Tech associated information to facilitate ARF Tape 

echnical Documentation (1) sorted by start 

pons (2) with field length and alpha/numeric indica- 

tors, and (3) sorted by field numbers; User Documen- 
tation; and COBOL and PL/| file descriptions. 
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PB91-507533/GAR CP T03 
ile, MO. Health Care Policy and Research, Rock- 


National Medical Expenditure Public Use 
Tape 9 Household Health Stakes Status Question- 
nubvonand diesen te Gus Ganicaenl bans tan. 


Data file. 

1987, mag tape AHCPR/DF/MT-91/006 

System: IBM 3090-300; MVS/XA operating system. 
Approximate bytes: 17,632,306. See also PB91- 
ae PB90-500224, PB90-501388, and PB87- 
Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. For 6250 bpi, the price is T03. Documenta- 
jaa may be ordered separately as PB91- 


The 1987 National Medical Expenditure Survey 
(NMES) contains person level data from the House- 
hold Survey Health Status Questionnaire and the 
Access to ‘e Supplement. The public use data set 
contains one record each for a total of 30,038 house- 
hold Survey respondents who provided information for 
their entire period of survey eligibility and responded to 
a minimum set of items in both the health status ques- 
tionnaire and the access to care supplement. Children 
less than age 1 as of December 31, 1987 are excluded 
from the file. The health status questionnaire elicited 
information on current and past health status, includ- 
ing acute and chronic conditions, vision and hearing, 
dental status, mental health and functional ability, as 
well as health related behaviors, including care seek- 
ing and preventive care, and immunizations for chil- 
dren under age 18. The access to care supplement 
contained questions about usual sources of medical 
and dental care, including characteristics of the usual 
source of care and reasons for the lack of a usual 
source of care. The file also contains basic demo- 
graphic characteristics for respondents (age, race/ 
ethnicity, sex, and Census region). The data on the 
tape are being released as an EBCDIC data file only; 
the tape also includes an EBCDIC file containing the 
programming statements required to create an SAS 
data set and an SAS format library. 


Environmental & Occupational Factors 


146,345 

PB91-197376/GAR PC A13/MF A02 
Minnesota Dept. of Health, Minneapolis. 

Minnesota Highway Maintenance Worker Mortality 
Study 1945-1984. 

Preliminary rept. 
A. P. Bender, D. L. Parker, R. A. Johnson, W. K. 
Anderson, and M. A. Crozier. 1 Apr 87, 287p 

Grant K01-OH-00055 

Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. 


The Minnesota Department of Health conducted a 
large scale study of all highway maintenance workers 
following the discovery of a possible increased risk of 
leukemia among the workers. The records were avail- 
able to support a high quality epidemiologic study. The 
5000 men identified worked in highway maintenance 
for at least 1 year between 1945 and 1984. The total 
number of deaths that occurred in the group was 1530, 
significantly less than the number expected. Despite 
this favorable overall mortality rate, there were in- 
creased risks of leukemia among long term workers 
and accidental deaths among short term workers. Also 
of potential concern are deaths from urinary cancers, 
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colon cancer, and chronic renal failure. Several recom- 
mendations were offered including periodic updating 
of worker mortality and cancer morbidity, conducting 
specific studies to characterize any specific highway 
maintenance activities associated with increased mor- 
tality risks, conducting a pilot study of injury surveil- 
lance, monitoring for suspected exposures to hazard- 
ous agents, s' the potential of cytogenetic assays 
to assess | exposures to harmful substances, 
and minimize worker exposures. 


146,346 


PB91-197434/GAR PC A03/MF A01 
Minnesota Dept. of Health, Minneapolis. 

Health and Safety of Minnesota Highway Mainte- 
nance Workers. Follow-Up Report. 

Feb 90, 18p 

Grant K01-OH-00055 

Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. 


The Minnesota Department of Transportation conduct- 
ed a study of 1,530 deaths occurring during the period 
from 1945 and 1984 to highway maintenance workers. 
Of the 1,530, 278 were cancer deaths, which was 47 
less than expected. No increases were noted in soft 
tissue sarcoma, lung cancer, or malignant melanoma. 
There was an increase of 10% over the expected 
number of deaths resulting from leukemia, for a total of 
17 deaths from this cause. Ten of these occurred 
among maintenance workers with 30 to 39 years of 
experience on the job. This was three times the 
number expected. Twenty eight occupational injury fa- 
talities were identified during the study period. The 
deaths represented about 26% of all injury deaths 
among the workers. Several recommendations were 
offered including the conducting of case/control stud- 
ies, a pilot study for injury surveillance, additional envi- 
ronmental monitoring for suspected harmful agents, 
cytogenetic assays to assess personal exposures to 
mutagenic substances, and the periodic updating of 
the mortality experience of the group of workers. 


146,347 


TIB/B91-00703/GAR PC E09 
Bundeswehrkrankenhaus Kiel (Germany, F.R.). Fa- 
chaerztliche Untersuchungsstelle Augenheilkunde. 
hung des Biausinnes bei Tauchern 

mit dem Desaturierten Lanthony-15-Hue-Test. 

bschiussbericht. (Investigation of the biue sensi- 
tive re in divers with the Desaturated Lanth- 
ony-15-Hue-Test. Final report). 
R. Scholz, and H. Hofmann. 12 Feb 90, 37p Rept no. 
BMVg-FBWM--90-25 
Contract BMVg InSan | 01K6-S-288789 
In German. 





1002 persons have been tested on defects of the blue 
sensitive system during the years 1988 and 1989 at 
the German Military Hospital Kiel. It should be evaluat- 
ed whether defects of the blue sensitive system de- 
scribed in divers by other researchers appear regular- 
ly. Furthermore should be investigated whether func- 
tional distortions of color vision are linked to the pre- 
discribed alterations of the retinal capillary system and 
pigmentepithelium in divers. The desaturated Lanth- 
ony-15-Hue-Test was used for its good suitability as a 
screening method. 572 divers, 38 diving accidents in- 
cluded, and 430 nondivers participated in this evalua- 
tion. There was no defect of the blue sensitive system 
to be found, whether in divers nor in nondivers. Con- 
cerning the standard findings our results equal those 
of other researchers. As an exception we could not 
find any correlation beween age and amount of mis- 
takes made. We found no evidence that retinal 
Giving. of ae relevance is caused through 

(orig.). (T (TIB: RN 3603(90- “V4 (Copyright &) 
toon by Fl Citation no. 91:000703.) 
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146,348 


PB91-780205/GAR PC$38.75/MF$13.75 
Research Triangle Inst., Research Triangle Park, NC. 
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Resident Assessment Instrument (RAI). Training 

Manual and Resource Guide. 

J. N. Morris, C. Hawes, K. Murphy, and S. 

Nonemaker. Dec 90, 282p 

Contract HCFA-500-88-0055 

Prepared in cooperation with Hebrew Rehabilitation 

Center for Aged, Roslindale, MA., Michigan Univ., Ann 
Arbor, and Brown Univ., Providence, Ri. Sponsored by 

Health Care Financing ‘Administration, Baltimore, MD. 


The Social Security Act specifies assessment require- 
ments for facilities provide nursing, medical, and reha- 
bilitative care to Medicare and/or Medicaid benefici- 
aries. The provisions require facilities to conduct com- 
prehensive, accurate, standardized, and reproducible 
assessments of each resident’s functional capacity 
— a Resident Assessment Instrument (RAI) speci- 
fied by the State. In addition, all RAls must include the 
Minimum Data Set (MDS) of core elements, common 
definitions, and utilization guidelines specified by the 
Health Care Financing Administration (HCFA). The 
self-instructional Manual provides the user with oper- 
ational guidance on HCFA’s RAl. It contains back- 
ground materials, suggested application techniques, 
responses to frequently asked questions, summary 
charts, and exercises. Each State is responsible for 
obtaining HCFA’s approval of its RAI and for providing 
implementation guidance to facilities. Many States 
have specified the HCFA instrument as their State in- 
strument. The Manual is completely applicable for 
training in resident assessment in those States. For 
States where an alternate instrument has been speci- 
fied, the Manual has many relevant sections for train- 
ing. 


Health Delivery Plans, Projects & 
Studies 


146,349 


PB91-190363/GAR PC A03/MF A01 
Office of Technology Assessment, Washington, DC. 
Health Care in Rural America. Summary. 

1991, 40p 

Also available from Supt. of Docs. See also PB91- 
104927. 


The report is about access of people in rural America 
to basic health care services. The report focuses on 
trends in the availability of primary and acute health 
care in rural areas and factors affecting those trends. It 
examines in detail the issues faced by rural facilities 
providing health services and by physicians and other 
rural health personnel. To provide examples of how 
these issues may play out, it also discusses in more 
depth two specific groups of services: maternal and 
infant health services and mental health services. 


Health-Related Costs 


146,350 


AD-A234 047/9/GAR PC A03/MF A01 
Princeton Univ., NJ. 

Simple Objective Method for Determining a Per- 
cent Standard in Mixed Reimbursement Systems. 
C. Goodall. 1990, 11p ARO-26098.17-MA, 

Contract DAALO3-88-K-0045 

Availability: Pub. in Jnl. of Health Economics, v9 p253- 
271 1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


In a mixed system for hospital rate setting, reimburse- 
ment is set at the weighted average of provider-specif- 
ic and standard unit costs. With one or more explana- 
tory variables, forward and reverse regression is used 
to motivate the simple but objective choice of one 
minus the squared correlation coefficient as the pro- 
portion standard. Special treatment is given to nui- 
sance variables that help explain cost but not reasona- 
ble cost. Efron’s bootstrap provides confidence inter- 
vals for the proportion standard. This regression ap- 
proach is contrasted with the conventional use of the 
coefficient of variation, and with economic models for 
the optimal proportion. 


Health Services 


146,351 
PB91-190231/GAR PC AOS/MF A01 


National Library of Medicine, Bethesda, MD. 

Current Bibliographies in Medicine: Prison Health 
Care (1132 Citations). 

Rept. for Jan 86-Sep 90. 

R. L. Gordner. 1990, 91p 

Also available from Supt. of Docs. See also PB91- 
190173. 


The bibliography lists monographs, journal articles, au- 
diovisuals, government reports, and selected = 
abstracts and law case reports from January 198 
through September 1990 on many aspects of prison 
health care. Some earlier cited materials are included 
due to their important or unique coverage. Materials 
reflecting prison health care in general, correctional 
health services, health education, health care provid- 
ers, and ethical and legal aspects of prison health care 
are included. References selected are from the varied 
fields of medicine, psychiatry, psychology, nursing, 
social work, sociology, bioethics, law and criminal jus- 
tice, substance abuse, sports, nutrition, and public af- 
fairs. Materials referring to prisoners of war, refugees, 
hostages, concentration camps, and the Holocaust 
have been excluded, and citations about political pris- 
oners are only included where health care is dis- 
cussed. Normative personality and psychological as- 
sessment of inmates and corrections staff are ex- 
cluded. Arrangement of the bibliography is by subject 
and by media format; citations may be in more than 
one vers oe Foreign language material is included. 
At the end is an Appendix listing national organizations 
related to prisons and prison health care. These orga- 
nizations currently provide information, referral serv- 
ices, educational support, audiovisuals, standards of 
_ and publications for inmates and corrections 
staff. 
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Laboratory & Test Facility Design & 
Operation 


146,352 

AD-A233 880/4/GAR PC A02/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Engineering Science and Mechanics. 
Development of Piezoelectric Poly(vinylidene fluo- 
ride) Sensors for Measuring Peel Stresses in Adhe- 
sive Joints. 

Final rept. 1 Aug 86-31 Dec 90 

G. L. Anderson, and D. A. Dillard. 28 Feb 91, 8p 
ARO-23759.3-EG- F, 

Grant DAAL03-86-G-0041 


Multi-point sensors for measuring peel stresses within 
adhesively bonded joints were developed using 
poly(vinylidene fluoride) films. Plasma and acid etch 
methods were explored and compared for improving 
bond strength for these in-situ sensors. Experimental 
evaluation of several joint geometries revealed good 
correlation between measured and analytically predict- 
ed peel stresses. The method holds considerable 
promise for laboratory evaluation of the peel stress 
state in bonded joints and structures. 


146,353 

AD-A233 911/7/GAR PC AO1/MF A01 
Southwest Research Inst., San Antonio, TX. 
Numerical Simulations of Split-Hopkinson Pres- 
sure Bar Compression Experiments. 

J. D. Walker, C. E. Anderson, and J. Lankford. 1989, 
4p ARO-2606.2-MS-A, 

Contract DAAL03-88-K-0068 

Availability: Pub. in Shock Compression of Condensed 
Matter p225-228 1989. Available only to DTIC users. 
No copies furnished by NTIS. 





No abstract available. 


146,354 

AD-A234 309/3/GAR 

Rome Lab., Griffiss AFB, NY. 
RADC Cathode Life Test Facility. 
Rept. for Oct 81-Jun 90. 

M. E. Novak, D. T. Bu: , and E. J. Daniszewski. 
Feb 91, 59p Rept no. RL-TR-91-10 


This report provides a basic introduction to the Rome 
Laboratory Cathode Life Test Facility, followed by a 
compilation of life test data. The Cathode Life Test Fa- 
cility has been in operation for nine years and has 
tested 10 different cathode types for a total of approxi- 
mately 1.5 million hours of life test data. 


PC A04/MF A01 


146,955 
N91-21361/1/GAR 
(Order as N91-21331/4/GAR, PC A24/MF 
AO 


3) 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Thermophysics Div. 
High- Spatial (Linear) a Pyrometer: 
A Tool for Diagnostics, Temperature Mapping, and 
Ag om} Determinations at Te ‘emperatures. 
A. Cezairliyan, R. F. Chang, and G. M. Foley. 1 May 


90, 5p 
In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 352-356. 


Development of a fast spatial scanning pyrometer for 
temperature measurements above 1500 K is de- 
scribed. The salient features of the pyrometer are: (1) it 
measures spectral radiance temperature (at 0.65 
micron) at 1024 points along a straight line (25 mm 
long) on the target; (2) it has no moving parts and uses 
a self-scanning linear array of silicon photodiodes as 
the detector; (3) its output is recorded digitally every 1 
microsec with a full-scale resolution of about 1 part in 
4000, permitting performance of a complete cycle of 
measurements (1024 points) in about 1 ms. Operation- 
al characteristics of the pyrometer are given. Exam- 
ples of measurements of the temperature along rapidly 
heated (resistive self-heating) specimens (rod, tube, 
strip) are presented. Potential use of the pyrometer in 
the experiments, both ground-based and in microgra- 
vity, requiring temperature mapping and property distri- 
a the specimen at high temperatures is dis- 
cussed. 


146,356 
N91-21492/4/GAR PC A03/MF A01 
Illinois Inst. of Tech., Chicago. 

Electro Optical System to Measure Strains at High 
Temperature. 

C. A. Sciammarella. 16 Jan 91, 41p NAS 
1.26:188148, NASA-CR-188148 

Contract NAG2-547 


The goals of this proposal were to develop a prototype 
of an electro-optics system for the measurement of 
strains in structures at high temperatures and to per- 
form a test under field conditions. in the research task 
section, the topics addressed include: (1) correction of 
the effect of vibrations and thermal currents by means 
of an active compensation system; (2) reduction of the 
speckle noise by means of electronic filter and TV 
signal reconstruction circuit; (4) compensation of the 
rigid body motions by mounting the camera in a univer- 
sal motion system; and (5) removal of phase errors left 
by the active compensation system by dynamic read- 
pe In the design and construction section, the topics 
addressed include: (1) preliminary design; (2) final 
design; (3) software development; (4) signal condition- 
ing; (5) data processing; (6) recorrelation of two holo- 
grams in the presence of rigid body motions; and (7) 
phase extraction using a computer generated image. 
Testing in the high temperature oven is also ad- 
dressed. 


146,957 
N91-21834/7/GAR 


PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Frequency Response Calibration of Recess- 
Mounted Pressure Transducers. 

M. A. Marcolini, P. F. Lorber, W. T. Miller, and A. F. 
Covino. Mar 91, 20p NAS 1.15:104031, NASA-TM- 
104031 

Presented at the 37TH International Instrumentation 
Symposium, San Diego, CA, 5-9 May 1991. 


A technique is described for measuring the frequency 
response of pressure transducers mounted inside a 
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model, where a narrow pipette leads to an orifice at the 
surface. An acoustic driver is mounted to a small 
chamber which has an opening at the opposite end 
with an O-ring seal to place over the orifice. A 3.18 mm 
(1/8 inch) reference microphone is mounted to one 
side of the chamber. The acoustic driver receives an 
input of white noise, and the transducer and reference 
microphone outputs are compared to obtain the fre- 
quency response of the pressure transducer. Selected 
results are presented in the form of power spectra for 
both the transducer and the reference, as well as the 
amplitude variation and phase shift between the two 
signals as a function of frequency. The effect of pipette 
length and the use of this technique for identifying both 
blocked orifices and faulty transducers are described. 


146,358 


PATENT-4 984 452 Not available NTIS 
Department of the Navy, Washington, DC. 

Multiple Channel Automatic Concentration Meter. 
Patent. 

R. G. Howard, and E. L. Zivi. Filed 27 Jun 78, 
patented 15 Jan 91, 9p AD-D014 832/0, PAT-APPL- 
5-921 622, XN-NAVEXOS 

Supersedes PAT-APPL-5-921 622. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This system measures the concentration level of addi- 
tives dissolved or suspended in a liquid by measuring 
the changes which the additives cause to the heat 
transfer characteristics of the liquid. A plurality of cylin- 
ders and pistons sample the liquid to be measured and 
pump the samples past a hot film anemometer probe 
at a constant flow rate. A rigid of wires upstream from 
the hot film anemometer probe is used to cause iso- 
tropic turbulence in the liquid flow around the measur- 
ing probe is proportional to the rate at which heat is 
transferred away from the probe by the liquid flowing 
past. The rate at which heat is transferred away from 
the probe is a function of the specific heat, thermal 
conductivity, viscosity, and turbulent flow characteris- 
tics of the liquid which in turn are a function of the con- 
centration level of additives in the liquid. Calibration 
curves for a given additives, liquid temperature and 
liquid flow rate are used to determine concentration 
level from the measurement probe output signal. 


Manufacturing Processes & Materials 
Handling 


146,359 


TIB/A91-00783/GAR PC E14 
Hanover Univ. (Germany, F.R.). Fakultaet fuer Mas- 
chinenwesen. 

nende Bearbeitung von Siliziumnitrid-Werk- 
stoffen durch Ultraschall-Schwinglaepp (Ma- 
Chining of silicon nitride materials by means of ul- 
trasonic lapping). 
Diss. (Dr.-Ing). 
H.H. Noelke. 8 Jul 80, 126p 
In German. 





Present work is to find out to what extent silicon nitride 
materials are machinable through ultrasonic lapping. It 
is to also develop technological basics for expanded 
kinematic technique arrangements for forming by 
means of geometrical producing. The examintions 
show that reaction-sintered silicon nitride can be ma- 
chined with higher processing rate and lower formed 
parts wear than the hot-pressed material. For the ex- 
amination of expanded technique arrangements, dif- 
ferent cross feed motions of different kinematics were 
produced with the aid of specific cross feed equip- 
ment. A limiting cross feed motion must not be fallen 
below in the case of ultrasonic lapping with cross feed 
motion. A definition equation for the determination of 
this limiting value is specified. The result in the case of 
ultrasonic lapping with cross feed motion depends on 
wear of the formed parts more strongly than in the 
case of conventional ultrasonic machining. The wear 
form can be influenced favorably by suitable formed 
parts geometry or by chan kinematics of the tech- 
nique arrangement. (orig./ HM). (Copyright (c) 1991 
by FIZ. Citation no. 91:000783.) 


146,363 
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Nondestructive Testing 


146,360 


DE91619238/GAR PC A03/MF A01 

— Centre for Theoretical Physics, Trieste 
italy). 

Investigation of ~—— deformations by double 

e 


F. N. Ecevit, H. Guven, and R. Aydin. Mar 90, 20p 
LAMP-90/1 
U.S. Sales Only. 


Surface deformations of rigid bodies produced by ther- 
mal as well as mechanical strains have been investi- 
gated using double-exposure ic interfero- 
metry. The recorded interference fri have been 
discussed qualitatively. (author). 9 refs, 4 figs. (Atomin- 
dex citation 22:019429) 


146,361 


PAT-APPL-7-573 968/GAR PC NO3/MF A0O1 
Department of the Navy, Washington, DC. 

Capacitive Moisture Detection Apparatus. 

Patent Application. 

D. Rodrigeu, C. E. Odams, and M. McDonald. Filed 
22 Aug 90, 11p AD-D014 811/4 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention is an apparatus for measuring the 
volume of water intrusion in underwater cables without 
dissecting the cables. The apparatus comprises a 
novel arrangement of a capacitive test fixture and an 
electrical impedance analyzer to provide measure- 
ment of the volume of water in a cable based on cable 
capacitance. The capacitive test fixture measures the 
electrical capacitance along the cable as the cable is 
fed through the test fixture. 


146,362 


PB91-187120 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Boulder, CO. Fracture and Deformation Div. 

Eddy Current Reflection Probe: Theory and Exper- 
iment. 

Final rept. 

B. A. Auld, J. C. Moulder, S. Jefferies, P. J. Shull, 
and S. Ayter. 1989, 11p 

Pub. in Research in Nondestructive Evaluation 1, n1 
p1-11 1989. 


Eddy current reflection probes are two-port devices 
consisting of a drive coil encircling a differential pair of 
pickup coils. In operation, the drive coil is excited with 
an alternating current and the signal detected is the 
emf induced in the pickup coils. When no flaw is 
present there is no output signal, but when a flaw is 
present, the perturbed field from tine drive coil induces 
a signal in the pickup coils. In this respect, reflection 
probes are fundamentally different from absolute eddy 
current probes, which are generally operated as pas- 
sive elements in a bridge circuit. With an absolute 
probe, the impedance of the probe is monitored and a 
flaw is detected by the change in probe impedance it 
causes. A general delta Z theory of eddy current re- 
flection pro! was previously developed for applica- 
tion to new types of robotic sensors. In the paper the 
theory is applied to the characterization of surface- 
connected flaws. Flaw signals were calculated using a 
finite-difference implementation of the delta Z theory 
developed at Stanford University. A special air-core 
eddy-current reflection probe was fabricated at NBS 
and used to obtain flaw signals for a number of rectan- 
gular-shaped slots in aluminum. An automatic imped- 
ance analyzer was used to measure flaw signals as the 
probe was scanned down the length of a flaw. The 
paper compares the experimental results with predic- 
tions of the theory. 
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DE91010187/GAR 
Oak Ridge National Lab., TN. 
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Controller ge for a force-refiecting teleopera- 
po a ong with kinematically dissimilar master 


6 rand R. L. Kress, and S. M. Babock. 1990, 
33p CONF-901194-15 

Contract AC05-840R21400 

American Society of Mechanical — (ASME) 
winter annual meeting, Dallas, TX (USA), 25-30 Nov 
1990. _ by epartment of Energy, Washing- 
ton, 


The purpose of this paper is to develop a controller for 
a force-reflecting teleoperator system having kinemati- 
cally dissimilar master and slave. The controller is a 
Stiffness controller for both the master and the slave. A 
mathematical problem associated with representing 
orientations using Euler angles is described, and Euler 
parameters are proposed as a solution. The basic 
properties of Euler parameters are presented, specifi- 
cally those pertaining to stiffness control. The stiffness 
controller for both the master and the slave is formulat- 
ed using Euler parameters to represent orientation and 
a Liapunov stability proof is presented for the control- 
ler. The master portion of the control scheme is imple- 
mented on a 6-degree-of-freedom master. 22 refs., 6 
figs. 


146,364 

DE91010809/GAR 

Oak Ridge National Lab., TN. 
Use of force-measuring transducers in manipula- 
tor control. Part 1, Theory. 

J. F. Jansen, and R. L. Kress. 1991, 27p CONF- 
9106131-3-Pt.1 

Contract ACO05-840R21400 

1991 Society for Experimental Mechanics spring con- 
ference, Seeestion WI (USA), 9-13 Jun 1991. Spon- 
sored by Department of Energy, Washington, DC. 


This paper investigates two types of control structures 
for teleoperated manipulators using earn ege 
transducers; each control structure type targets spec 

ic properties of the manipulator. One meeen ie | is “ 
measure torque in the drive train of the manipulator to 
increase backdriveability, sensitivity, and stiffness. The 
second approach is to measure the forces and torques 
at the wrist of the manipulator, and then use this force/ 
torque vector in a stiffness control algorithm which re- 
solves dissimilar kinematics and to increase sensitivity. 
17 refs., 3 figs. 


PC A03/MF A01 


146,365 

PAT-APPL-7-573 971/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

In-Line Load Celi for Flexible Strength Member Ma- 
terials. 

Patent application. 

J. Liguorer. Filed 27 Aug 90, 13p AD-D014 815/5 
This Government-ow invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application avaiiable NTIS. 


The present invention generally relates to load cells 
and more particularly to an in-line load cell for measur- 
ing in-line tension for flexible strength member materi- 
als. As materials technology has improved over the 
= flexible strength members such as Kevlar and 

acron have replaced rigid strength members such as 
standard steel cables. It is naturally desirable to accu- 
rately measure ‘in-line’ tension in the flexible strength 
members. ‘In-line’ tension is defined as tension in the 
same line of action as the strength member away. It is 
an object of the present invention to provide an in-line 
load cell for flexible strength member materials that 
measure tension in the strength member's line of 
action. It is a further object of the present invention to 
provide an in-line load cell for flexible strength member 
materials that does not require termination of the 
strength member. 


General 


146,366 

PAT-APPL-7-573 925/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

O-Ring Insertion Tool. 

Patent Application. 

F. Zannini. Filed 27 Aug 90, 13p AD-D014 812/2 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 
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The instant invention relates to electrical connectors 
and more particular! bee to a tool for accurately and effec- 
tively installing an ang in an inwardly facing O-ring 
groove in an electrical connector without causing 
damage to the O-ring. While it has generally been 
found the electrical connectors of a general type which 
are adapted for receiving O-rings in inwardly facing O- 
ring grooves therein can be effectively utilized for 
achieving electrical connections which are impervious 
to water it has been found that it can often be difficult 
to properly and effectively install O-rings into the in- 
wardly facing O-ring grooves of connectors of this 
type. 


Tis/A91-00697/GAR PC E14 
PAS Materialpruefungsanstalt, Stuttgart (Germa- 
ny, 

Versuche zum Pete dhl Hauptkuehimittellei- 
tung infolge Kriech unter hohem System- 
druck. Abschiussbericht. (Tests on the failure of a 
main refrigerant pi; x due S creep fracture at high 
system pressure. Final report). 

V. Obst, ve Klenk, and * slulisch. May 88, 190p 
Contract BMFT 1500771 

In German. 


For a better understanding of the fracture of failure be- 
haviour of internal pressure loaded pipes with dimen- 
sions of the main refrigerant pipe of pressurized water 
reactors, at first tests on hot drawing, stress-rupture 
and heating have been carried out on small specimens 
made of the steels 20 MnMoNi 55 and 22 NiMoCr 37 of 
different material conditions. Then a structural test has 
been performed on a tubular tank made of the material 
20 MnMoNi 55. The test tank has been heated in two 
heating phases to about 700 deg C (heating gradients 
4 or 7 K/min) at a constant internal pressure of p= 163 
bar (air as the pressure medium), and during a stop 
phase the temperature was ke) FA constant up to the 
failure of the tank. (MM). (TIB: Fi 7). ) (Copyright (c) 
1991 by FIZ. Citation no. 91:00069 


146,368 
TIB/A91-00764/GAR PC E09 
— Univ. (Germany, F.R.). Fakultaet 5 - Energie- 
technik. 
Verfahren zur instationaeren Geschwindigkeits- 
und Turbulenzmessung mit einer pneumatisch 
messenden Keilsonde. (Process for non-steady 
state speed and turbulence measurements with a 
ayy measuring wedge sensor). 

iss. (Dr.-Ing) 
G. Ruck. 18 bec 89, 69p 
In German. 


In the context of this work, a process for the non- 
steady state three-dimensional speed measurement 
and to determine the complete Reynolds stress tensor 
using a pneumatically measuring wedge sensor is in- 
troduced. By installing four cylindrical miniature pres- 
sure transducers in the sensor head, optimum protec- 
tion against mechanical destruction is provided with a 
high time resolution capability. The problems which 
arise from offset drift of the measurement signals due 
to temperature, are explained. A method for determin- 
ing the sensor transmission behaviour and for correct- 
ing resonance phenomena is shown, by which the 
renge je of permitted signal frequencies can be expand- 

y a process of amplitude and phase correction. 
Using linearized evaluations, the complete Reynolds 
stress tensor can be determined, using the wedge 
sensor. The applicability of the sensor and the limita- 
tions arising are shown by comparative measure- 
ments. (orig./RHM). (Copyright (c) 1991 by FIZ. Cita- 
tion no. 91:000764.) 


146,369 

TIB/B91-00824/GAR PC E17 
Bundesanstalt fuer Materialforschung und -pruefung, 
Berlin (Germany, F.R.). 

Deutsch-amerikanische Zusammenarbeit auf dem 
Gebiet der B fuer radioaktive 
Stoffe. (Bilateral arrangement on cooperation and 
technical exchange between the USA and the FRG 
on research related to radioactive material trans- 


rtation 
t No. = 2183 
‘A350 





po in). 
1991, 258p Re 
Contract BM 
In German, English. 

TIB: FR 3447(Schi)+aA. 


This publication presents six final reports of the Bun- 
desanstalt fuer Materialforschung und -pruefung, 
BAM, on the subject area of transport and storage 


casks made of ductile cast iron for radioactive materi- 
al. The individual topics of the final reports are: 1. Duc- 
tile cast iron with nodular graphite as a material for 
spent fuel transport and storage casks. 2. Status of 
ductile cast iron cask technology in the Federal Re- 
public of Germany. 3. Materials testing of transport and 
storage casks made of GGG 40, in 1981-1987. 4. Be- 
havior of unsound container bodies made of ductile 
cast iron under impact loads during drop tests. 5. Com- 
puter codes for the determination of stress conditions 
in relevant components of packagings containing ra- 
dioactive material. 6. Computer-aided we and 
evaluation of instrumented impact tests. (orig./MM). 
(Copyright (c) 1991 by FIZ. Citation no. 91:000824.) 
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146,370 

AD-A233 920/8/GAR 

Weapons Lab., Kirtland AFB, NM. 
Weapons Laboratory Technical Library: Automat- 
ing with ‘Stilas’. 

B. |. Newton, and J. M. Jourdain. Mar 90, 9p 
Presented at AGARD Conference Proceedings on 
‘Electronic Transfer of Information and its Impact on 
Aerospace and Defence Research and Development, 
Brussels, Belgium, 17-19 Oct 89, AD-A221 596 
Availability: Pub. in AGARD Conference Proceedings, 
Rept. no. AGARD-CP-466 p8-1 thru 8-8 Mar 90. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


No abstract available. 


PC A02/MF A01 


146,371 

PB91-189795 Not available NTIS 
National Bureau of Standards, Gaithersburg, MD. 
Office of Standards Code and Information. 
Standardizing Standards. 

Final rept. 

D. R. Mackay. 1988, 2p 

Pub. in Visions of the Future, p45-46 1988. 


The paper describes the activities of the Standards 
Engineering Society relating to the development of a 
draft standard for standards incorporating guidelines 
for designating standards, selecting titles and key- 
words for standards, providing abstracts of standards, 
and establishing formats for different types of stand- 
ards. A second standard establishing guidelines for the 
production of catalogs and indexes is described as 
under development. 


146,372 

PB91-191932/GAR PC A04/MF A01 

Gesellschaft fuer Mathematik und Datenverarbeitung 

m.b.H. Bonn, St. Augustin (Germany, F.R.). 

Reconciling Diverging Interests _ Public Sector 

Information: The Quebec Approa 

H. Burkert. c1990, 53p GMD-175, ISBN 3-88457- 
150-8 


The report explores improving the synergy between 
the public and private sectors in the information 
market. One step in the process is to encourage the 
public sector to make information resources available 
on the information market. The public sector, however, 
operates in an environment in which, especially with 
regard to electronic information, the ‘regulatory densi- 
ty’ is increasing. Therefore, the report examines how 
the public sector can arrive at a balance between the 
information interests expressed in the development of 
information law, access and privacy in particular, and 
the demands from the information market. The 
Quebec legislature has been the first to deal with 
access to government information and data protection 
in one regulative approach. Furthermore Quebec is in 
the process of developing a comprehensive informa- 
tion policy. Within the approach a particular decision 
making process has been suggested. The process 





may be used for a more systematic decision making on 
the distribution of public sector information against the 
background of information law requirements. 


146,373 


PB91-191940/GAR PC A03/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). 
DAOM: A Dynamic Agent Oriented Model for Con- 
‘ont Design of Office Information Systems 
Y. Liu, and C. Yuan. c1990, 27p GMD-181 


A Dynamic Agent Oriented Model (DAOM) for concep- 
tual design of office information systems is proposed. 
It is intended to provide a method for modelling both 
the structure and the behavior of an office system 
based on agents: one kind of agent for structures and 
another kind for behaviors. These two kinds of agents 
constitute the elementary elements in DAOM. What 
distinguishes DAOM from existing models is that an 
agent, instead of purely a piece of information, is cre- 
ated dynamically when an office activity is to occur. 
And the activity is then centered around and monitored 
by the agent. The advantages of DAOM mainly lie on 
the following aspects: (maximal) concurrency; dynamic 
route computation; distributed, and therefore precise 
and concrete, decision rules; and easy maintenance, 
improvement and evolution. An ADA-like language is 
suitable for the implementation of DAOM since agents 
representing office tasks are closely related to con- 
cepts of tasks, generic tasks and exception handlers in 
ADA. Object-oriented languages are also candidates 
for implementing DAOM. (Copyright (c) GMD 1990.) 


Operations & Planning 


146,374 


AD-A233 857/2/GAR PC A03/MF A01 
Defence Research Establishment Suffield, Ralston 
(Alberta). 

Locating Library Articles LOLA Cataloging Manual. 
Special publication. 

J. G. Currie. Jan 91, 39p Rept no. DRES-SSP-141 


Cataloging procedures for the Defence Research Es- 
tablishment Suffield library system’s Master Biblio- 
graphic File LOLA (Locating Library Articles) are pre- 
sented. The manual describes the cataloging of books, 
journals and documents in separate sections. Each tag 
or entry point is described on an individual basis. The 
LOLA template is explained. Examples of data entry 
for all three items are given. Lists of approved abbre- 
viations and Corporate Author acronyms are attached. 


146,375 


PB91-191783/GAR PC A03/MF.A01 
National Archives and Records Administration, Wash- 
ington, DC. Archival Research and Evaluation Staff. 
Expert Systems Technology and Its Implication for 
Archives. 

Technical information paper. 

A. Michelson. Mar 91, 49p NARA/TIP-91/09 


The report introduces archivists to the potential of 
expert systems for improving archives administration. 
Although originally prepared for archivists, it functions 
as a general introduction for the layperson to the tech- 
nology. The report explains expert systems and distin- 
guishes them from conventional programs, describes 
the knowledge engineering process used to develop 
expert systems, presents an account of expert sys- 
tems applications in the federal government (Internal 
Revenue Service, Social Security Administration, and 
Office of Management and Budget) and in libraries 
(National Library of Medicine, National Agricultural Li- 
brary, and Library of Congress), and explores the cur- 
rent status of the technology, its benefits and limita- 
tions, and the frontiers in research and development. 
The report concludes by considering the implications 
of the technology for archives administration. The 
report contains a section on sources and an extensive 
bibliography. 
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146,376 
AD-A233 731/9/GAR PC A07/MF A01 
Office of Naval Research, Asian Office, APO San 
Francisco 96503. 

RASIA Scientific Information Bulletin, Volume 
16, Number 1, Jan “March 1991. 
S. Yamamoto, and S. Kawano. Mar 91, 131p 


This is a quarterly publication —— articles cov- 
ering recent developments in Far Eastern (particularly 
Japanese) scientific research. It is hoped that these 
reports (which do not constitute part of the scientific 
literature) will prove to be of value to scientists by pro- 
viding items of interest well in advance of the usual 
scientific publications. The articles are written primarily 
by members of the staff of ONRASIA, with certain re- 
ports also being contributed by visiting stateside scien- 
tists. Occasionally, a regional scientist will be invited to 
submit an article covering his own work, considered to 
be of special interest. This publication is approved for 
Official dissemination of technical and scientific infor- 
mation of interest to the Defense research community 
and scientific community at large. It is available free of 
charge to _ members of the DOD scientific 
eh ind written request describing DOD affili- 
ation to: Director, Office of Naval Research, Asian 
Office, APO San Francisco 96503-0007. 


146,377 

AD-A233 735/0/GAR PC A09/MF A02 
Range Commanders Council, White Sands Missile 
Range, NM. Telemetry Group. 

Directory of Transducer Users. 

Eighth Edition. 

Jan 91, 197p Rept no. RCC/TG-100-91 


The Directory is a compilation of knowledgeable trans- 
ducer personnel at various government activities, 
aerospace firms, transducer manufacturers, and uni- 
versities. 


146,378 

AD-A233 805/1/GAR PC A06/MF A01 
Office of Naval Research, European Office, FPO New 
York 09510-0700. 

European Science Notes (ESN) Information Bulle- 
tin — on Current European/Middle Eastern 


Cc. R. Conan. Jan 91, 113p Rept no. ONREUR- 
ESNIB-91-01 


ESNIB 91-01 is a compilation of reports on recent de- 
velopments in European science of specific interest to 
the U.S. research and development community. Partial 
Contents: Recent investigations of ocean variability 
and its relationship to acoustic propagation; Immobi- 
lized cell research; Esprit basic research actions and 
working groups in computer science; Swedish —. 
Of Computer Science; Fault Tolerant Computi 
Europe -- an update; Transputers Applications 00: 
Electronic materials at the Royal Signals and Radar 
Establishment; First International Symposium on 
Atomic Layer Epitaxy; Diamond and diamond-like coat- 
ings -- Conference summary and potential; The Intelli- 

nt Processing of Materials Workshop summary; 

etal and ceramic matrix composites activities in 
Europe; 9th International Conference on Experimental 
Mechanics -- Conference review and European pro- 
grams; The 1990 Erice Picosecond Power Optoelec- 
tronics Workshop; The Institute for the Statistical Me- 
chanics of Turbulence at Marseilles 10th Symposium 
of the European Association of Remote-Sensing Lab- 
oratories. 


146,379 

PB91-156828/GAR PC A02/MF A01 
Executive Office of the President, Washington, DC. 
Office of Administration. 

Publications of the Executive Office of the Presi- 
dent, January 20, 1989-March 31, 1991. 


1991, 10p 
See also PB91-127423. 
The report lists publications of the Executive Office of 


the President for the Bush Administration for the 
period January 20, 1989 through March 31, 1991. 


146,380 
PB91-186262/GAR PC$62.00/MF$62.00 
— Technical information Service, Springfield, 


146,383 


General 


Seeley 2 SE. Semmens Qeeaiingtey ite. 


991 
cJan 91, 279p ISBN-0-934213-34-8 
Supersedes 'B89-191761. 


The directory provides current information on the avail- 
ability and content of the Federal computerized data 
files available from National Technical Information 
by archon More than 1,600 data files from some 
lederal agencies are summarized. The major gov- 

whose data a are included in the 


and T 
The directory is the only complete record of govern- 
ment-produced machine-readable data files. 


146,381 
PB91-201681/GAR PC A08/MF A01 
National Science Foundation, Tokyo (Japan). Tokyo 


Directory Se 
ing to Receive American Researchers. 
c1991, 169p 


The directory is intended as a guide for American sci- 
entists and engineers who may be ye in a re- 
search stay in a Japanese laboratory. More specifical- 
ly, it deals with laboratories funded by private compa- 
nies and contains the basic information needed to initi- 
ate contact with a laboratory of interest. The 154 com- 
panies which have expressed a willingness to accept 
American researchers are listed by industrial sector. In 
each case, information is pri on the Japan Fiscal 
Year 1991 R&D budget; the name, address and 
phone/fax numbers of the contact person; the main 

business of the company; the number of researchers 
currently employed; company preferences in terms of 
applicant age, duration of stay and fields of expertise; 
and a listing of company research facilities and major 
items of laboratory equipment. 


General 


146,382 

PB91-189522 Not available NTIS 
National Inst. of Standards and Techno! (NCSL), 
—e MD. Systems and Software Technology 


Architecture for Open Systems. 
Final rept. 
R. Hunter, P. Kaijser, and F. Nielsen. 1989, 11p 
Pub. in Computer Communications 12, n2 969-79 Apr 
89. 


The document provides a tutorial overview to the 
Office Document Architecture (ODA) standard--iSO 
8613. The document presents historical information 
about the development of the standard and summa- 
rizes the features of ODA. The prime objective of ODA 
is to provide for the representation and encoding of 
documents so that they can be transferred between 
different document processing systems. ODA docu- 
ments may be transferred in three forms: formatted 
form, processable form, and formatted processablie 
form. These forms are described as well as other con- 
cepts of ODA including: logical and layout structures, 
document constituents, content architectures, and so 
pone ODA standard is briefly, yet thoroughly, de- 
scribed. 


146,983 

PB91-191791/GAR PC A17/MF A03 
National Archives and Records Administration, Wash- 
ington, DC. Archival Research and Evaluation Staff. 
Optical Digital Image Storage System 
Report. 

Final rept. 

W. L. Hooton, B. S. Roginski, M. A. Goldman, W. M. 
Holmes, and C. M. Dollar. Mar 91, 389p NARA/TIP- 
91/10 


The report describes a five-year research pilot project 
to test and evaluate the feasibility, costs, and benefits 
of using Pg imaging and optical disk technologies in 
support of archival programs. The report explains 
project activities including preparatory work leading to 
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General 


the undertaking of the pilot, and details of actual 
system operations. A management summary intro- 
duces the goals and objectives of the project, and 
summarizes the conclusions. The remainder of the 
report provides detail on the technology and its appli- 
cation to archival programs. The pilot project’s chro- 
nology is traced from conception through acquisition, 
design, development, installation, and operation. De- 
tailed descriptions of the system’s hardware and soft- 
ware configurations are provided. The project’s test 
plan results including quantitative statistics, perform- 
ance data, and technical findin we are provided. A 
number of analyses are presented comparing the pro- 
spective use of such a system to the current methods 
employed in the National Archives. A cost analysis 
which compares various document conversion options 
based on a generic model is included. For those read- 
ers unfamiliar with digital imaging or optical disk sys- 
tems, the report includes a general introduction to the 
technol — photographs of the pilot system's equip- 
ment, an extensive glossary of technical terms. 


MANUFACTURING 
TECHNOLOGY 


Computer Aided Design (CAD) 


146,384 
N91-21380/1/GAR 
(Order as N91-21379/3/GAR, PC A06/MF 
A 


01) 
National Aerospace Lab., Tokyo (Japan). 
— Requirements for Further CFD Develop- 
men 
H. Miyoshi. Sep 90, 26p 
In Japanese; English Summary. In Its Proceedings of 
the 8TH Nal Symposium on Aircraft Computational 
Aerodynamics: Pros — of Computational Fluid Dy- 
namics and Super Computers in Aerospace Science 
and Technology p 1-26. 


It is well known that the rapid development in compu- 
tational fluid dynamics (CFD) has followed the devel- 
opment of powerful computers. The same situation is 
also recognized at NAL. The requirements are given 
for computer power (processing speed and main 
memory capacity) that is necessary for the CFD to play 
important roles in the future R and D of aerospace 
planes and innovative aircraft, and it is pointed out that 
today’s supercomputer architectures are not likely to 
attain the processing speed required and that more 
parallelism should be developed. Finally, several im- 
portant items are discussed in designing the target 
computer: bipolar technology based processing ele- 
ment vs. MOS technology based processing element; 
shared memory vs. distributed memory; interconnec- 
tion network’s topology; software technologies’ cost 
and running cost of the target computer, etc. , 


146,385 

N91-21733/1/GAR PC A03/MF A01 
Missouri Univ.-Columbia. Coll. of Engineering. 
Engineering Specification and —— Desi 4 mong 
CAD/CAM of Custom Shoes: Umc Project 

Final Report, 1 Jun. 1988 - 31 Dec. 1990. 

H. P. Bao. Mar 91, 30p NAS 1 .26:188049, UMC-IE-6- 
0391, NASA-CR-188049 

Contract NAG1-875 


The goal of this ay is to supplement the footwear 
—_ system of North Carolina State University 
(NCSU) with a software module to design and manu- 
facture a combination sole. The four areas of concen- 
tration were: customization of NASCAD (NASA Com- 
puter Aided Design) to the footwear project; use of 
CENCIT data; computer aided manufacturing activi- 
ties; and beginning work for the bottom elements of 
shoes. The task of generating a software module for 
producing a sole was completed with a demonstrated 
product realization. The software written in C was de- 
livered to NCSU for inclusion in their _ system for 
custom footwear known as LASTMOD. The machining 
process of the shoe last was improved using a spiral 
tool path approach. 
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Computer Aided Manufacturing (CAM) 


146,386 


PB91-194449/GAR PC A04/MF A01 
National Inst. of Standards and Technology, Gaithers- 


STEP Geometry and Topology from a 
leler: Parasolid-to-STEP. 

T. R. Kramer. 2 May 91, 56p NISTIR-4577 

Prepared in cooperation with Catholic Univ. of Amer- 
ica, Washington, DC. Sponsored by Assistant Secre- 
tary of Defense (Production and Logistics), Washing- 
ton, DC. Computer-Aided Acquisition and Logistic Sup- 
port Program. 


Parasolid is a commercial solid modeling software 
system. It uses a manifold boundary representation. 
STEP is an emerging international Standard for the Ex- 
change of Product Model Data. Included in STEP are 
proposed standards for Topology and Geometry 
(which provide the definitions of data types required for 
building boundary representations) and for physical 
files representing products. Parasolid-to-STEP is a 
software system written in the C programming lan- 
guage for translating a Parasolid format boundary rep- 
resentation file giving the shape of an object into a 
STEP format file describing the same shape. The 
system handles elementary curves (lines, circle, el- 
mae and surfaces (plane, sphere, cylinder, cone, 
torus). 


146,387 

PB91-194480/GAR PC A03/MF A01 

ny inst. of Standards and Technology, Gaithers- 
urg, MD. 

Configuration Management Concepts Document. 

National PDES Testbed Report Series. 

S. B. Katz. 26 Apr 91, 33p NISTIR-4538 


The purpose of the document is to establish Configu- 
ration Management (CM) concepts to be applied in 
support of the development of the Standard for the Ex- 
change of Product Model Data (STEP). Configuration 
management is the management of change. It is a 
formal discipline which provides methods and tools to: 
identify components, versions and baselines of select- 
ed items; and control ~——e to those items. CM pro- 
vides a method for logically grouping related compo- 
nents throughout the various stages of product devel- 
opment. It also provides visibility and traceability for 
the evolving status of each item. An effective CM 
system thus identifies, controls, records, and reports 
on any functional, physical or status changes to the 
controlled items. 


146,388 


PB91-195172 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Robot Systems Div. 

CAD Directed Robotic Deburring. 

Final rept. 

pane Murphy, R. J. Norcross, and F. M. Proctor. 
1988, 7p 

Pub. in Proceedings of International Symposium on 
Robotics and Manufacturing (2nd): Research, Educa- 
tion, and Applications, Albuquerque, NM., November 
16-18, 1988, p959-965. 


At the Automated Manufacturing Research Facility, re- 
search is being conducted on techniques to automate 
robot programming. A technique has been developed 
and demonstrated in the Cleaning and Deburring 
Workstation which uses Computer Aided Design 
(CAD) geometry data to automatically generate robot 
deburring paths. Using a graphics interface, an opera- 
tor specifies the edges on a part to be deburred, the 
deburring tools to be used, and the speeds, feed rates, 
and contact forces desired. Deburring paths are gener- 
ated and sent to a PUMA 760 robot controlled by the 
Real-Time Control System. The robot uses a two-pass 
technique for deburring. On the first pass, the robot 
uses force feedback to correct the deburring path 
points to account for robot kinematic errors, tool wear, 
and minor part misplacement. On the second pass, the 
robot follows the corrected path, deburring the part. 
The paper describes the techniques, algorithms and 
data formats used in the robotic deburring system. 


146,389 

PB91-195495 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Robot Systems Div. 


Automating Robot Programming in ag Cleaning 
and Deburring Workstation of the AMRF. 

Final rept. 

F. M. Proctor, K. N. Murphy, and R. J. Norcross. 
1989, 11p 

Pub. in Proceedings of SME Conference Deburring 
and Surface Conditioning ‘89, San Diego, CA., Febru- 
ary 13-16, 1989, p1-11. 


In the cleaning and deburring workstation, two robots 
cooperate to accomplish deburring, buffing, cleaning, 
and handling of machined parts. A technique has been 
developed which uses part geometry data to automati- 
cally generate robot paths. Using a graphics interface, 
an operator specifies how a part is to be. gripped, fix- 
tured, deburred, buffed, and cleaned. A path planner 
combines the process plan with geometry data to com- 
pute robot paths. A workstation controller coordinates 
the actions of both robots, allowing various steps in the 
finishing process to be performed simultaneously. The 
paper describes the methods used to automate the fin- 
ishing process. 


Engineering Materials 
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AD-A233 955/4/GAR PC A04/MF A01 
National Center for Composite Materials Research, 
Urbana, IL. 

Buckling and Postbuckling Analyses of Fiber-Com- 
=— Laminate Plates under Biaxial Compres- 
sion. 

Technical rept. 

L. Rouxel, and S. S. Wang. Jan 90, 74p Rept no. 
UIUC-NCCMR-90-02 


Developments of advanced fiber-composite laminates 
as viable structural components have introduced new 
complexities in design. Among these concerns is the 
load-bearing capacity of these structures under mul- 
tiaxial compressive loading. In this study deformations 
and transverse shear stresses at buckling and in the 
postbuckling range are analyzed to study the compres- 
sive failure behavior of thin- and thick-section compos- 
ite laminates. The general formulation for buckling and 
postbuckling is based on Newton/Raphson and Riks 
algorithms used in conjunction with a nonlinear large 
deformation finite-element method. In order to assess 
the effect of transverse shear on the buckling and 
postbuckling behavior a deformable shear plate formu- 
lation is used. The — load-deformation response 
and the transverse shear development in the compos- 
ite laminates during buckling and postbuckling are 
studied. Potential changes in buckling and pos 

ling are studied. Potential changes in as mode in 
postbuckling are especially considered. Effects of 
thickness, imperfection sensitivity, stress-biaxiality 
ratio, boundary conditions and lamination layup on 
global buckling and postbuckling structural response 
oe on transverse shear development are also ana- 
lyzed. 
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TIB/A91-00694/GAR PC E09 

Ruhr Univ., Bochum (Germany, F.R.). Inst. fuer Werk- 

stoffe. 

Elektr ikroskopisch Untersuchung’ der 
di hani: bei Abrasiv-Prall- 

verschleiss. Abschlussbericht. (SEM capauee 

of damage mechanisms of ab 

Final report). 

M. Pohl, and U. Waldherr. Apr 90, 55p 

Contract BMFT 03T0008D 

In German. 











The micromechanisms of wear of specimens from the 
project ‘Erprobung, Optimierung und Entwicklung 
verschleissbestaendiger Werkstoffe bei Abrasion und 
Oberflaechenzerruettun ng durch abrasive Schuett- 
gueter’ are investigated by SEM and metallografic 
means (microstructure, EDX, hardness). This leads to 
optimizing strategies against abrasive impactwear for 
the material groups rubber, ceramics, white cast iron, 
chromium cast iron, heat treatable steel and hard fach- 
ing weld deposites. (orig.). (TIB: FR 4422+.) (Copy- 
right (c) 1991 by FIZ. Citation no. 91:000694.) 
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DE91769137/GAR PC A07/MF A01 
Verband der Chemischen Industrie e.V., Frankfurt am 
Main (Germany, F.R.). 

Erlaeuterungen zu der Stoerfall-Verordnung vom 
19. Mai 1988 und der Ersten Verwaltungsvorschrift 
zur Stoerfall-Verordnung vom 26. August 1988. 
(Explanations relating to the Accident Ordinance 
as of May 19, 1988 and the First Administrative 
Regulation concerning the Accident Ordinance as 
of just 26, 1988). 

Jan 89, 145p ETDE-mf-1769137 

In German. 

U.S. Sales Only. 


The publication of the Association of Chemical Indus- 
try (VCl) is to be seen as an aid when applying the 
Accident Ordinance, in particular for medium-sized 
member firms. It contains the texts of the Accident Or- 
dinance as of May 19, 1988, the 1. Accident Adminis- 
trative Regulation as of August 26, 1988, the 2. Acci- 
dent Administrative Regulation as of April 27, 1982, 
and the 4. and 9. Amendment concerning the Federal 
Ordinance on Protection against Nuisances as of May 
19, 1988. Explanations and hints mainly refer to fields 
of application, obligations of operators, other obliga- 
tions, record of storekeeping, assessment of sub- 
stances according to annex II of Accident Ordinance. 
In enclosure 1 the term ‘installation’ (Aniagenbegriff) is 
explained, enclosure 2 contains information on safety 
analyses with substances of water menaces class 3, 
and enclosure 3 the list of substances of the Federal 
Office of the Environment (UBA). (HP). 


Manufacturing, Planning, Processing & 
Control 


146,393 
PB91-800367/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


Plasma and Flame Sprayed Coatings, January 
1985-August 1991 (Citations from the NTIS Data- 


base). 

Rept. for Jan 85-Aug 91. 
Jul 91, 49p 

Supersedes PB90-850603. 


The bibliography contains citations concerning materi- 
als and techniques employed in plasma and flame 
spraying processes. Specific coating compositions, in- 
cluding metallic and ceramic compounds, and their 
mechanical properties, and performance testing of a 
variety of sprayed coatings are among the topics dis- 
cussed. Applications include thermal barrier and corro- 
sion-resistant coatings. (Contains 151 citations with 
title list and subject index.) 


Optics & Lasers 


146,394 

AD-A233 823/4/GAR PC A03/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 
Laser Applications in Machining Slab 

Z. Xiaoping. 23 Oct 90, 18p Rept no. FTD-ID(RS)T- 
0550-90 

Trans. of Duanya Jishu (China) v14 n3 p25, 35039 
1989. 


Since the invention of the laser back in 1960, laser 
technology has been extensively applied in many 
fields of science and technology. These has been a 
history of nearly two decades of using lasers as an 
energy source in machining materials, such as cutting, 
welding, ruling and boring, among other operations. 
With the development of flexible automation in produc- 
tion, the advantages of laser machining have has 
grown more and more obvious. The combination of 
laser technology and computer science further pro- 
motes the enhancement and upgrading of laser ma- 
chining and related equipment. At present, many coun- 
tries are building high quality laser equipment for ma- 
Chining slab materials, such as the Coherent and 
Spectra Physics corporations in the United States, the 


Trumpf Corporation in West Germany, the Amada Cor- 
poration in Japan, and the Bystronic Corporation in 
Switzerland, among other companies. 


Quality Control & Reliability 


146,395 
1-194993 Not available NTIS 
National Inst. of Standards and Technology (NEL), 


Gaithersburg, MD. 

Process Quality Enhancement for Machine Tools: 

Measurements and Standards. 

Final rept. 

J. W. Lyons. 1989, 1 fe 

Pub. in Proceedings of U.S.-China Science, Technolo- 

y: and Economic Development Program - Technical 
ransformation of Traditional Industries, May 1988, 

p70-80 1989. 


A careful study of three-dimensional coordinate meas- 
uring machines (CMM) has been made to ascertain the 
errors inherent in the machines and to learn how to 
provide measurement services for such devices. The 
errors in such machines are largely repeatable, sys- 
tematic errors; the random errors are generally much 
smaller. Improved performance can be achieved with 
these machines by measuring the systematic errors 
and then removing them by adding corrections to the 
control computer. Next, the similar but more difficult 
problem of error determination and correction for cut- 
ting machines was considered. Besides the quasi- 
static errors found in the CMMs there are additional 
dynamic errors, principal among which are from ther- 
mal gradients arising in spindle bearings and other 
points of friction. Ways were devised to compute these 
errors from real-time sensory information combined 
with stored data on machine behavior and, also in real 
time, to add correction information to the control sig- 
nals. Ultimately, quality assurance for dimensions of 
parts will be attained in the factory of the future by an 
extension of the above approach rather than by post- 
production gaging. The computer is making it possible 
to understand the behavior of the process machines 
and to use mathematical models of this behavior in the 
process control computers so that the machines are 
self-correcting and must perform within the specified 
control limits. 


Robotics/Robots 


146,396 

AD-A233 980/2/GAR PC A03/MF A01 
Naval eg tee School, Monterey, CA. 

Poy me rol of Direct Drive Dexterous Robo- 
tic Hand with Bilateral Tactile Sensing. 

Final rept. 20 Sep 89-30 Sep 90. 

M. R. Driels. Dec 90, 37p Rept no. NPS69-90-06 


The work addresses the problem of identifying obj 
using a remote teleoperator. The application of the re- 
search is part of the development of demonstration 
technologies for the next generation of ROV’s current- 
ly under development by US Navy. Two related re- 
search issues are developed. The first deals with de- 
termining how a teleoperator would remotely probe an 
unidenti object, and attempt to determine what the 
object is based only on force feedback through the te- 
leoperator mechanism. Haptic models are tested 
against experimental data. The second issue ad- 
dressed is the design of a dexterous, direct drive end 
effector for use on a teleoperator system. Results con- 
cerning the mechanic design of a small scale mechani- 
cal hand are discussed. 


146,397 

AD-A234 386/1/GAR PC A02/MF A01 

poo Univ. at Austin. Computer and Vision Research 
inter. 

Edge Visibility Regions: A New Representation of 

the Environment of a Mobile Robot. 

R. Talluri, and J. K. Aggarwal. 30 Nov 90, 7p ARO- 

28258.2-PH, 

Grant DAAL03-91-G-0050 

Availability: Pub. in MVA'90, IAPR Workshop on Ma- 

chine Vision Applications, p375-380, 28-30 Nov 90. 

—- only to DTIC users. No copies furnished by 

NTIS. 


146,402 


MANUFACTURING TECHNOLOGY 
Robotics/Robots 


No abstract available. 


146,398 

AD-A234 387/9/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Artificial In- 
telligence Lab. 


Contact Sensing from Force Measurements. 
Memorandum rept. 

A. Bicchi, J. K. Salisbury, and D. L. Brock. Oct 90, 
32p Rept no. Al-M-1262 

Contracts N00014-86-K-0685, NAG-9-319 


This paper addresses contact sensing, i.e. the problem 
of resolving the location of a contact, the force at the 
interface and the moment about the contact normals. 
Called intrinsic contact sensing for the use of internal 
force and t is method aliows 
for practical 


Son detect sip, auprent guap subi, mesuue 
n, ip, grasp ility, measure 
object mass, probe surfaces, control collision and a 
variety of other useful tasks. This paper i 

ical basis for their operation and 
framework for future device design. 


146,399 

AD-A234 420/8/GAR 

M usetts Inst. of Tech., 
telligence Lab. 

Imagination and Situated Cognition. 
Memorandum rept. 

L. A. Stein. Feb 91, 10p Rept no. Al-M-1277 
Contracts N00014-89-J-3202, N00014-85-K-0124 


A subsumption-based mobile robot is extended to per- 
form cognitive tasks. Following directions, the robot 
navigates directly to previously unexplored goals. This 
robot exploits a novel architecture based on the idea 
that cognition uses the underlying machinery of inter- 
action, imagining sensations and actions. 


PC A02/MF A01 
idge. Artificial In- 


146,400 
AD-A234 423/2/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Artificial In- 


telligence Lab. 

Piezoelectric Micromotors for Microrobots. 
Memorandum rept. 

A. M. Flynn, L. S. Tavrow, S. F. Bart, and R. A. 
Brooks. Feb 91, 22p Rept no. Al-M-1269 
Contract N00014-85-K-0685 


Mobile robots are able to carry more and more intelli- 
nce (and in smaller packages) onboard everyday. 
low we would like to match the brawn of our robots to 
the same scale as the brain. Towards this end, we 
have fabricated some small, a few millimeters in diam- 
eter, piezoelectric motors using ferroelectric thin films. 
These motors consist of two pieces: a stator and a 
rotor. The stationary stator includes a piezoelectric film 
in which we induce bending in the form of a traveling 
wave. Anything which sits atop the stator is propelled 
by the wave. A small glass lens placed upon the stator 
becomes the spinning rotor. Piezoelectric micromotors 
overcome the problems currently associated with elec- 
trostatic micromotors such as low torque, friction, and 
the need for high voltage excitation. 


146,401 
DE91011114/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Derivative-free iterative method for locating the 
hand position of a robot manipulator. 

M. T. Chu. Dec 88, 30p ANL/PP-66801 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


In attempting to minimize the distance between the 
hand of a manipulator and the position of a goal, a nu- 
merical method that alternately adjusts the configura- 
tion of one joint at a time is proposed. The adjustment 
for either a revolute joint or a prismatic joint can be 
made effectively without derivative evaluation. This 
method can be applied to any manipulator of any 
number of joints with arbitrary geometry. Global con- 
vergence is expected in general. Empirical results 
seem to suggest that the rate of convergence is linear 
and that for redundant manipulators error con- 
stants are fairly small. 17 refs., 5 figs., 3 tabs. 
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146,402 
N91-21529/3/GAR 


September 1, 1991 





MANUFACTURING TECHNOLOGY 
Robotics/Robots 


Stanford Univ., CA. 

Experiments in Cooperative-ARM Object Manipu- 
lation with a Two-Armed Free-Fiying Robot. 

Ph.D. Thesis. 

R. Koningstein. Oct 90, 217p NAS 1.26:188028, 
SUDAAR-597, NASA-CR-188028 

Contract NCC2-333 


Developing computed-torque controliers for complex 
manipulator systems using current techniques and 
tools is difficult because they address the issues perti- 
nent to simulation, as opposed to control. A new for- 
mulation of computed-torque (CT) control that leads to 
an automated computer-torque robot controller pro- 
gram is presented. This automated tool is used for sim- 
ulations and experimental demonstrations of endpoint 
and object control from a free-flying robot. A new com- 
puted-torque formulation states the multibody control 
problem in an elegant, homogeneous, and practical 
form. A recursive dynamics algorithm is presented that 
numerically evaluates kinematics and dynamics terms 
for multibody systems given a topological description. 
Manipulators may be free-flying, and may have closed- 
chain constraints. With the exception of object 
squeeze-force control, the algorithm does not deal 
with actuator redundancy. The algorithm is used to im- 
plement an automated 2D computed-torque dynamics 
and control package that allows joint, endpoint, orien- 
tation, momentum, and object squeeze-force control. 
This package obviates the need for hand-derivation of 
kinematics and dynamics, and is used for both simula- 
tion and experimental control. Endpoint control experi- 
ments are performed on a laboratory robot that has 
two arms to manipulate payloads, and uses an air 
bearing to achieve very-low drag characteristics. Simu- 
lations and experimental data for endpoint and object 
controllers are presented for the experimental robot - a 
complex dynamic system. There is a certain rather 
wide set of conditions under which CT endpoint con- 
trollers can neglect robot base accelerations (but not 
motions) and achieve comparable performance includ- 
ing base accelerations in the model. The regime over 
which this simplification holds is explored by simulation 
and experiment. 


146,403 

PB91-192245/GAR PC A03/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). Inst. fuer 
Angewandte Informationstechnik. 

Evolution of Adaptive Behaviour. 

7 a and M. A. Rodrigues. c1990, 20p GMD- 
4 


In the paper, it is argued that for the design of intelli- 
gent autonomous systems it is important to equip the 
robot with the ability to create, to test, and to modify its 
own behavior on the basis of primitive and acquired 
motor skills or so-called motor schemas. A generic ap- 
proach will be presented which enables the robot to 
‘generalize’ from the observation of useful and useless 
behavior to new, more general behaviors and to boot- 
strap itself to the next level of behavioral complexity. 
The observation of useful and useless behavior is 
based on a system of so-called hedonic stimuli which 
has to be defined for a robot in order to provide a 
measuring scale. The evolution in the behavioral rep- 
ertoire of robots is based on the selection of promising 
candidates and on the duplication of their behavioral 
repertoire (ethological selection and offspring genera- 
tion). This way one expects to develop robots well- 
adapted to their environment as well as to gain insights 
in the evolution of information processing based on the 
development of motor and perceptual schemas. 
(Copyright (c) GMD 1990.) 


146,404 

PB91-194969 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Robot Systems Div. 

NASREM Robot Control System and Testbed. 

Final rept. 

R. Lumia, J. Fiala, and A. Wavering. 1990, 7p 

Pub. in International Jnl. of Robotics and Automation 
5,1 p20-26 1990. 


The National Aeronautics and Space Administration 
(NASA) National Institute of Standards and Technolo- 

y (NIST) Standard Reference Model for Telerobot 
Bontrol System Architecture (NASREM) provides the 
framework for a complete manipulator control system. 
It is composed of three hierarchies: task decomposi- 
tion, world modeling, and sensory processing. In the 
process of building NASREM, a great deal of effort has 
been spent in the definition of the interfaces between 
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levels of the hierarchy so that the majority of robot 
control and sensory processing algorithms in the litera- 
ture can be implemented. This allows the realization of 
the NASREM architecture to serve the dual purpose of 
robot controller and testbed for robot control algo- 
rithms. The paper describes the purpose and overall 
2 of NASREM. Then, two examples of 
NASREM task decomposition modules are discussed 
in terms of function as well as interface requirements. 


146,405 

PB$1-197392/GAR PC A07/MF A01 
Auburn Univ., AL. Dept. of Industrial Engineering. 
Design Systematic Engineering Control for Robo- 
tic System. 

B. C. Jiang. Apr 90, 126p 

Grant R01-OH-02230 

Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. 


A study was conducted to develop a systematic proce- 
dure and guidelines for designing a robotic system, to 
construct a physical robotic system safety model ac- 
cording to the developed procedure, and to develop an 
intelligent software control system for monitoring the 
safety of the robotic system. In Phase-I of the study a 
systematic procedure and pidninee were developed 
for designing a robotic safety system. In Phase-ll a 
physical robotic safety cell model was constructed. In 
Phase-Ill an intelligent software control system was 
developed for monitoring the robotic system. Several 
pieces of information were identified as being useful to 
the robotic system designed and user, including analy- 
sis of previous accidents involving robots; an under- 
standing of the planning, installation, and operation 
stages of the robot; the dangers, causes, effects and 
corrective measures for each task in a certain stage of 
robot use; a knowledge of available machine guarding 
techniques; and an understanding of how the individ- 
ual robot will be integrated with other equipment on the 
job. The authors conclude that no component (human 
operator, robot, robot controller, environment, or oper- 
ational process) can be dealt with separately in a robo- 
be system and still effectively prevent robot related ac- 
cidents. 


146,406 

PB91-197400/GAR PC A03/MF A01 
Auburn Univ., AL. Dept. of Industrial Engineering. 
Design for Robotic Cell Safety. 

B. C. Jiang, and O. S. H. Cheng. 1991, 24p 

Grant PHS-R01-OH-02230 

Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. 


A robot usually works with other machines in a manu- 
facturing cell. When considering safety, attention 
should given not only to the individual machines 
and robots, but also to their interactions due to proc- 
essing needs. The paper apes rd the six severity level 
design (SSLD) concept for safely designing a manu- 
facturing cell. The design philosophy integrates guard- 
ing techniques with control actions, considers both 
production needs and safety concerns, and interfaces 
machine functions with process requirements. The phi- 
losophy has been implemented in an unmanned man- 
ufacturing cell that makes a family of parts. The de- 
signed system has the advantage of providing maxi- 
mum protection to the operators while causing mini- 
mum interruption in production. Future research needs 
in the areas of sensor reliability, system integration, 
and training are also discussed. 


146,407 

PBS1-197426/GAR PC A03/MF A01 
Auburn Univ., AL. Dept. of Industrial Engineering. 
Procedure Analysis for Robot System Safety. 

B. C. Jiang, and O. S. H. Cheng. 1991, 32p 

Grant R01-OH-02230 

Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. 


Several robot system safety techniques were reviewed 
and a procedure analysis was presented for the plan- 
ning, installation, and operation stages of oe a 
robot to the workplace. The analysis covered safety 
measures that should be taken, risks of not taking 
them, causes of the risks, and corrective or preventive 
measures. The resulting safety measure checklist can 
serve as a procedure for implementing current stand- 
ards or guidelines. The procedure analysis provided a 
comprehensive checklist of the safety considerations 
for planning to use, install and operate a robot in the 
workplace. The implementation of these procedures 
would reduce accidents and provide redundant protec- 


tion to the operators. The need for further research 
concerning the safe use of robots was noted, including 
system safety analysis for manufacturing systems, 
human error prediction and prevention, and robot per- 
formance evaluation procedures. A flow chart for the 
—— analysis for robot system safety was includ- 


146,408 


TIB/A91-00718/GAR PC E17 
MBB/ERNO G.m.b.H., Bremen (Germany, F.R.). 
MARS - MTFF A und R Systemtestbed Definitions 
Studie. Endbericht. Bd. 2. T. 1. (MARS - definition 
study for a MARS-MTFF A and R system testbed. 
Final report. Vol. 2. Pt. 1). 

G. Morzuch-Koehn. 22 Dec 88, 219p 

Contract BMFT 50QV8782 

In German. 


The MTFF element of COLUMBUS has been con- 
ceived as a free-flying unmanned experimental labora- 
tory and will be accessible to men for maintenance 
only; its use during the unmanned E apd requires A 
and R technologies. With the MARS (MTFF Automa- 
tion and Robotic System Test bed) a development tool 
is to be created, which will essentially support future 
automation, teleoperation, telescience and robitic 
tasks and thus will be available to users and experi- 
menters for problem solving and system development 
within the scope of MTFF payloads. Thus, the MARS 
testbed provides an important tool for the support of 
MTFF system management and, coupled with the Pay- 
load Test Facility and the COLUMBUS Simulation Fa- 
cility, a building block for the COLUMBUS ground infra- 
structure. (orig.). (TIB: FR 4197(2.1).) (Copyright (c) 
1991 by FIZ. Citation no. 91:000718.) 


Tooling, Machinery, & Tools 


146,409 


N91-21208/4/GAR 
(Order as N91-21203/5/GAR, PC A17/MF 


A03) 
Charles Stark Draper Lab., Inc., Cambridge, MA. 
Dynamic Modelling and Analysis of a Magnetically 
Suspended Flexible Rotor. 
M.S. Thesis, 1988. 
D. C. Mccalilum. Mar 91, 38p 
In NASA, Langley Research Center, Aerospace Appli- 
yw Magnetic Suspension Technology, Part 2 p 
499-! ° 


A 12-state lumped-element model is presented for a 
flexible rotor supported by two attractive force electro- 
magnetic journal bearings. The rotor is modeled as a 
rigid disk with radial mass unbalance mounted on a 
flexible, massless shaft with internal damping (Jeffcott 
rotor). The disk is offset axially from the midspan of the 
shaft. Bearing dynamics in each radial direction are 
modeled as a parallel combination of a negative (un- 
stable) spring and a linear current-to-force actuator. 
The model includes translation and rotation of the rigid 
mass and the first and second bending models of the 
flexible shaft, and it simultaneously includes internal 
shaft damping, gyroscopic effects, and the unstable 
nature of the attractive force magnetic bearings. The 
model is used to analyze the dependence of the 
system transmission zeros and open-loop poles on 
system parameters. The dominant open-loop poles 
occur in stable/unstable pairs with bandwidth depend- 
ent on the ratios of bearing (unstable) stiffnesses to 
rotor mass and damping dependent on the shaft spin 
rate. The zeros occur in complex conjugate pairs with 
bandwidth dependent on the ratios of shaft stiffness to 
rotor mass and damping dependent on the shaft spin 
rate. Some of the transmission zeros are non-minimum 
phase when the spin rate exceeds the shaft critical 
speed. The transmission zeros and open-loop poles 
impact the design of magnetic bearing control sys- 
tems. The minimum loop cross-over frequency of the 
closed-loop system is the speed of the unstable open- 
loop poles. For the supercritical shaft spin rates, the 
presence of non-minimum phase zeros limits the distri- 
bution rejection achievable at frequencies near or 
above the shaft critical speed. Since non-minimum 
phase transmission zeros can only be changed by 
changing the system inputs and/or outputs, closed- 
loop performance is limited for supercritical spin rates 
unless additional force or torque actuators are added. 





146,410 
N91-21209/2/GAR 
(Order as N91-21203/5/GAR, PC A17/MF 
A03) 
Virginia Polytechnic Inst, and State Univ., Blacksbur : 
Critical Speeds and Forced Response Solutions 
a Active Magnetic Bearing Turbomachinery, Part 


J. Keesee, D. Rawal, and R. G. Kirk. Mar 91, 20p 

In NASA, Langley Research Center, Aerospace Appli- 
cations of Magnetic Suspension Technology, Part 2 p 
539-558. Sponsored in Part Bebe Center for Inno- 
vative Technology; Dresser- CO.; and Magnetic 
Bearings, Inc. 


The prediction of critical speeds and forced response 
of active magnetic bearing turbomachinery is of great 
interest due to the increased use of this new and prom- 
ising technology. Calculating the system undamped 
critical speeds and forced response is important to all 
those who are involved in the design of the active mag- 
netic bearing system. An extended Jeffcott model 
which was used as an approximate solution to a more 
accurate transfer matrix procedure is presented. 
Theory behind a two-degree-of freedom extended 
Jeffcoat model is presented. Results of the natural fre- 
quency calculation are shown followed by the results 
of the forced response calculation. The system re- 
sponse was predicted for two types of forcing. A con- 
stant magnitude excitation with a wide frequency varia- 
tion was applied at the bearings as one forcing func- 
tion. The normal unbalance force at the midspan was 
the second source of excitation. The results of this ex- 
tended Jeffcott solution gives useful design guidance 
for the influence of the first and third modes of a sym- 
metric rotor system. 


146,411 
N91-21210/0/GAR 

(Order as N91-21203/5/GAR, PC maa —4 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Critical Speeds and Forced Response Solutions 
a Active Magnetic Bearing Turbomachinery, Part 


D. Rawal, J. Keesee, and R. G. Kirk. Mar 91, 24p 

In NASA, Langley Research Center, Aerospace Appli- 
cations of Magnetic Suspension Technology, Part 2 p 
559-582. Sponsored in Part by Virginia Center for Inno- 
vative Technology; Dresser-Rand CO.; and Magnetic 
Bearings, Inc. 


The -need for better performance of turbomachinery 
with active magnetic bearings has necessitated a 
study of such systems for accurate prediction of their 
vibrational characteristics. A modification of existing 
transfer matrix methods for rotor analysis is presented 
to predict the response of rotor systems with active 
magnetic bearings. The position of the magnetic bear- 
ing sensors is taken into account and the effect of 
changing sensor position on the vibrational character- 
istics of the rotor system is studied. The modified algo- 
rithm is validated using a simpler Jeffcott model de- 
scribed previously. The effect of changing from a rotat- 
ing unbalance excitation to a constant excitation in a 
single plane is also studied. A typical eight stage cen- 
trifugal compressor rotor is analyzed using the modi- 
fied transfer matrix code. The results for a two mass 
Jeffcott model were presented previously. The results 
obtained by running this model with the transfer matrix 
method were compared with the results of the Jeffcott 
analysis for the purposes of verification. Also included 
are plots of amplitude versus frequency for the eight 
stage centrifugal compressor rotor. These plots dem- 
onstrate the significant influence that sensor location 
has on the amplitude and critical frequencies of the 
rotor system. 


146,412 

PB91-189225 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Precision Engineering Div. 
Statistical Process Control Tactics for Coordinate 
Measuring Machines. 

Final rept. 

T. Doiron. 1991, 12p 

Pub. in a of Measurement Science Confer- 
ence, Anaheim, CA., January 31-February 1, 1991, 
12p. 


As coordinate measuring machines (CMMs) become 
the primary instruments for dimensional measurement 
in industry, the problem of process control for CMM 
accuracy is receiving increasing attention. While there 


is no obvious ‘best’ method for CMM statistical Proc- 
ess Control (SPC), there are a number of strategies 
based on the measurement of artifacts which are cur- 
rently in use. A number of these methods are present- 
ed, and their strengths and weaknesses are discussed 
with respect to accuracy, ease of use, reproducibility, 
flexibility, and response to common CMM problems. 


Tribology 


146,413 

DE91010329/GAR PC A10/MF A02 
SFK USA, Inc., Jamestown, NY. MRC Bearings. 

Joint effect of surface microtopography and near- 
surface structure on microcontact conditions. 
Final report. 

Progress rept. 

J. |. McCool. Nov 90, 213p DOE/CE/90001-T2 
Contract ACO2-87CE90001 

Sponsored by Department of Energy, Washington, DC. 


This is the Final Technical Report of the project The 
Joint Effect of Surface Microtopography and Near Sur- 
face Structure on Microcontact Conditions The pur- 
pose of this project was to extend, apply, and evaluate 
the usefuleness of, microcontact models for assessing 
the tribological performance of machine elements in 
pooh | contact. Because of their projected im- 
portance to the field of energy conservation, emphasis 
was placed on application to ceramic and coated 
specimens. The project was multi-institutional as well 
as multi-disciplinary with technical contributions in test- 
ing and the evaluation of specimens by the Argonne 
National Laboratory (G. Fenske), Oak Ri National 
Laboratory (P. Blau), and the University of y= (K. 
Ludema and Layo Ajayi). To accomplish the Project 
aims it was necessary to extend the state-of-the-art of 
microcontact modelling. 59 refs., 46 figs., 35 tabs. 


146,414 
N91-21194/6/GAR 
(Order as N91-21188/8/GAR, PC A17/MF 
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02) 
Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Magnetic Bearings with Zero Bias. 
G. V. Brown, and C. M. Grodsinsky. Mar 91, 18p 
In NASA, Langley Research Center, Aerospace Appli- 
eee Magnetic Suspension Technology, Part 1 p 
165- ? 


National 


A magnetic bearing operating without a bias field has 
supported a shaft rotating at speeds up to 12,000 rpm 
with the usual four power supplies and with only two. A 
magnetic bearing is commonly operated with a bias 
current equal to half of the maximum current allowable 
in its coils. This linearizes the relation between net 
force and control current and improves the force slew- 
ing rate and hence the band width. The steady bias 
current dissipates power, even when no force is re- 
quired from the bearing. The power wasted is equal to 
two-thirds of the power at maximum force output. Ex- 
amined here is the zero bias idea. The advantages and 
disadvantages are noted. 


146,415 

N91-21526/9/GAR PC A12/MF A02 
Vanderbilt Univ., Nashville, TN. Center for Materials 
——- 

Anal of Rolling Contact Spall Life in 440 C Steel 
Bearing Rims. 

Final Report. 

P. C. Bastias, V. Bhargava, A. P. Bower, J. Du, and 
V. Gupta. 23 Jan 91, 274p NAS 1.26:184101, NASA- 
CR-184101 

Contract NAS8-37764 


The results of a two year study of the mechanisms of 
spall failure in the HPOTP bearings are described. The 
objective was to build a foundation for detailed analy- 
ses of the contact life in terms of: cyclic plasticity, con- 
tact mechanics, spall nucleation, and spall growth. 
Since the laboratory rolling contact testing is carried 
out in the 3 ball/rod contact fatigue testing machine, 
the analysis of the contacts and contact lives pro- 
duced in this machine received attention. The results 
from the experimentally observed growth lives are 
compared with calculated predictions derived from the 
fracture mechanics calculations. 
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N91-21538/4/GAR PC A03/MF A01 

National Aerospace Lab., Tokyo (Japan). 
Oil-Protected 


Cleaning o Bearing 
Examined A XPS sis. Part 1: Sol- 
—_ Analy: Cleaning by 
M. Nishimura, and A. Matsui. Jul 90, 21p NAL-TR- 


1074 
In Japanese; English Summary. 


Tribological ies of solid lubricant films, wear life 
in particular, on film/substrate adherence 
which is, in turn, dependent on the cleanliness of a 
substrate. Even after thorough cleaning by various sol- 
vents, a trace of antirust oil can remain on a steel sur- 
face and prevent strong adhesion of a film to a sub- 
strate. Thus the importance of effective cleaning is 
recognized. Bearing steels protected by an oil film con- 
taining barium sulphonate as an antirust agent were 
subjected to a variety of cleaning procedures using 
vari solvents and alkaline cleaners. T and 


antirust agent from surfaces of bearing steel. Pro- 
cedures including alkaline cleaners provided an ex- 
pection: they were able to expose steel surfaces com- 
pletely. (2) Contaminations with Na and C-OH were 
confirmed on steel surfaces after they were treated by 
alkaline ing. These contaminants were taken 
away by ultrasonic cleaning with ethanol. (3) Vapor de- 
greasing with isopropanol caused carbon contamina- 
tion. (4) The thickness of an antirust agent layer which 
remains on a bearing surface even after thorough 
cleaning with solvents is estimated to be about 2 nm. 
This corresponds to the thickness of a single molecu- 
lar layer of barium sulphonate. 


General 


146,417 
AD-A233 940/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

of Modified Helical Gears. 
Technical memo. 
F. L. Litvin, J. Zhang, R. F. Handschuh, and J. J. 
Coy. 1989, 19p Rept no. NASA-E-4054 


The topology of several types of modified surfaces of 
helical gears are pr L i surfaces 
allow absorption of linear or almost linear function of 
transmission errors caused by gear misalignment, and 
improvement of the contact of gear tooth surfaces. 
Principles and corresponding programs for computer 
aided simulation of meshing and contact of have 
been developed. The results of this investigation are 
illustrated with numerical examples. 


146,418 
N91-21196/1/GAR 
(Order as N91-21188/8/GAR, PC A17/MF 


A02) 
North Carolina Univ. at Charlotte. Dept. of Electrical 
Engineering. 
Five Degree-of-Freedom Control of an Ultra-Preci- 
sion Magnetically-Suspended Linear Bearing. 
Ph.D. Thesis. 
D. L. Trumper, and A. H. Slocum. Mar 91, 26p 
In NASA, Langley Research Center, Aerospace Appli- 
cations of Magnetic Suspension Technology, Part 1 p 
199-224. Sponsored in Part by AF. 


The authors constructed a high precision linear bear- 
ing. A 10.7 kg platen measuring 125 mm by 125 mm by 
350 mm is suspended and controlled in five degrees of 
freedom by seven electromagnets. The position of the 
platen is measured by five capacitive probes which 
have nanometer resolution. The suspension acts as a 
linear bearing, allowing linear travel of 50 mm in the 
sixth ee of freedom. In the laboratory, this bearing 
system demonstrated position stability of 5 nm 
peak-to-peak. This is believed to be the highest posi- 
tion stability yet demonstrated in a magnetic suspen- 
sion system. Performance at this level confirms that 
magnetic suspensions can address motion control re- 
quirements at the nanometer level. The experimental 
effort associated with this linear bearing system is de- 
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scribed. Major topics are the development of models 
for the suspension, implementation of control algo- 
rithms, and measurement of the actual bearing per- 
formance. Suggestions for the future improvement of 
the bearing system are given. 


146,419 
N91-21205/0/GAR 
(Order as N91-21203/5/GAR, PC A17/MF 
A03) 


Massachusetts Inst. of Tech., Cambridge. 

Time Delay Controller for Magnetic rings. 

K. Youcef-toumi, and S. Reddy. Mar 91, 23p 

In NASA, Langley Research Center, Aerospace Appli- 
cations of Magnetic Suspension Technology, Part 2 p 
389-411. Sponsored in Part by Ebara Research Corp., 
LTD., Japan. 


The control of systems with unknown dynamics and 
unpredictable disturbances has raised some challeng- 
ing problems. This is particularly important when high 
system performance needs to be guaranteed at all 
times. Recently, the Time Delay Control has been sug- 
gested as an alternative control scheme. The pro- 
posed control system does not require an explicit plant 
model nor does it depend on the estimation of specific 
plant parameters. Rather, it combines adaptation with 
past observations to directly estimate the effect of the 
plant dynamics. A control law is formulated for a class 
of dynamic systems and a sufficient condition is pre- 
sented for control systems stability. The derivation is 
based on the bounded input-bounded output stability 
approach using L sub infinity function norms. The con- 
trol scheme. is implemented on a five degrees of free- 
dom high speed and high precision magnetic bearing. 
The control performance is evaluated using step re- 
sponses, frequency responses, and disturbance rejec- 
tion pr ies. The experimental data show an excel- 


lent control performance despite the system complex- 


146,420 
N91-21207/6/GAR 
(Order as N91-21203/5/GAR, PC A17/ME 


Duke Univ., Durham, NC. Dept. of Mechanical Engi- 

neering and Materials Science. 

Measurement and Calculation of Forces in a Mag- 

netic Journal Bearing Actuator. 

J. Knight, E. Mccaul, and Z. Xia. Mar 91, 22p 

Contract NAG3-968 

In NASA, Langley Research Center, Aerospace Appli- 

poe Magnetic Suspension Technology, Part 2 p 
-498. 


Numerical calculations and experimental measure- 
ments of forces from an actuator of the type used in 
active magnetic journal bearings are presented. The 
calculations are based on solution of the scalar mag- 
netic potential field in and near the gap regions. The 
predicted forces from single magnet with steady cur- 
rent are compared with experimental measurements in 
the same geometry. The measured forces are smaller 
than calculated ones in the principal direction but are 
larger than calculated in the normal direction. This 
combination of results indicate that material and spa- 
tial effects other than saturation play roles in determin- 
ing the force available from an actuator. 


146,421 
N91-21211/8/GAR 

(Order as N91-21203/5/GAR, PC A17/MF 

A03) 


Mechanical Technology, Inc., Latham, NY. 

Reduction in Bearing Size Due to Superconductors 
in netic Bearings. 

D. K. Rao, P. Lewis, and J. F. Dill. Mar 91, 23p 

In NASA, Langley Research Center, Aerospace Appii- 
ye! Magnetic Suspension Technology, Part 2 p 


A design concept that reduces the size of magnetic 
bearings is assessed. The small size will enable mag- 
netic rings to fit into limited available bearing 
volume of cryogenic ay ey The design concept, 
called SUPERC, uses (high Tc) superconductors or 
high-purity aluminum conductors in windings instead of 
copper. The relatively high-current density of these 
conductors reduces the slot radial thickness for wind- 
ings, which reduces the size of the bearings. MT de- 
veloped a sizing program called SUPERC that trans- 
lates the high-current density of these conductors into 
smaller sized Searings. This program was used to size 
a superconducting bearing to carry a 500 Ib. load. The 
sizes of magnetic bearings needed by various design 
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concepts are as follows: SUPERC design concept = 
3.75 in.; magnet-bias design concept = 5.25 in.; and 
all electromagnet design concept = 7.0 in. These re- 
sults indicate that the SUPERC design concept can 
significantly reduce the size of the bearing. This reduc- 
tion, in turn, reduces the weight and yields a lighter 
bearing. Since the superconductors have inherently 
near-zero resistance, they are also expected to save 
power needed for operation considerably. 


146,422 

PAT-APPL-7-295 084/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Jig for Making improved Kellems Grip Construc- 
tion for Cable Connector and Method of Using 
Same. 

Patent Application. 

D. M. Beckloff, and D. L. Culberston. Filed 27 Dec 
88, 26p AD-D014 809/8 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A jig for assembling a Kellems grip connection on a 
coaxial cable has a pair of spaced members having 
aligned apertures extending therethrough and means 
for securing the two members with their apertures in 
alignment. One of the members is formed by a pair of 
abutting elements with opposed edges having recess- 
es therein which cooperatively provide the aperture ex- 
tending therethrough, and these elements also have 
cooperating elements on their faces which seat the 
end of the collapsible sleeve of a Kellems grip connec- 
tor placed therebetween. The members are moved rel- 
ative to each other to collapse the Kellems grip sleeve 
and effect its radial expansion to permit the feeding 
through the sleeve of bundles of reinforcing strands of 
the cable to a point where they can be looped about 
the Kellems grip mesh adjacent its connector element. 
Upon removal of the cable and Kellems grip connector 
from the jig, the bundles of reinforcing strands are ini- 
tially looped about the inner sections in the Kellems 
grip sleeve and then fed within the sleeve to a point 
spaced from the connector element where they are 
= looped about the wires of the sleeve to produce 
effective interengagement between the reinforcing 
strands and the compression sleeve of the Kellems 
grip connector. 


146,423 

PB91-194464/GAR PC A05/MF A01 
National Inst. of Standards and Technology (CSTL), 
Boulder, CO. Chemical Engineering Div. 

Heat Transfer and Pressure Drop in a Compact 
Pin-Fin Heat Exchanger with Pin Orientation at 18 
deg to the Fiow Direction. 

D. A. Olson. Feb 91, 78p NISTIR-3965 

Sponsored by National Aeronautics and Space Admin- 
istration, Hampton, VA. Langley Research Center. 


The authors have measured the heat transfer and 
pressure drop characteristics of a novel, compact heat 
exchanger in helium gas at 3.5 MPa and Reynolds 
numbers of 450 to 12,000. The ‘pin-fin’ specimen con- 
sisted of pins, 0.51 mm high and spaced 2.03 mm on 
centers, spanning a channel through which the helium 
flows; the angle of the row of pins to the flow direction 
was 18 degrees. The specimen was radiatively heated 
on the top side at heat fluxes up to 74 W/sq cm and 
insulated on the back side. Correlations were devel- 
oped for the friction factor and Nusselt number. The 
Nusselt number compares favorably to those of past 
studies of staggered pin-fins, when the measured tem- 
peratures are extrapolated to the temperature of the 
wali-fluid interface. 
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AD-A234 079/2/GAR PC A03/MF A01 
National Center for Composite Materials Research, 
Urbana, IL. 


Effect of Low Power Plasmas on Carbon Fibre Sur- 
faces. Part 2. A Comparison between Low and 
High Modulus PAN Based Fibres with Pitch Based 
Carbon Fibres. 

Technical rept. 

C. Jones, and E. Sammann. Oct 89, 16p Rept no. 
UIUC-NCCMR-89-17 

Contracts N00014-86-K-0799, DE-AC-02-76ER-1198 


A comparison of the effects of a variety of low power 
(<1W) plasmas (air, NH3 and N2) on highly ordered 
pyrolytic graphite (HOPG), polyacrylonitrile (PAN)- 
based and pitch based carbon fiber1 has been studied 
using X-ray photoelectron spectroscopy. Grazing 
angle techniques have been used to probe only the 
first 12-15 A of the fiber surface. Plasma treatments 
were carried out in an in situ plasma cell which was 
attached to a Pi4l 5400 X-ray photoelectron spectrom- 
eter. This enabled the immediate effects of the plasma 
to be studied before the treated surface was exposed 
to air. The reactivity towards a particular plasma is 
shown to be largely dependent on the structure of the 
fiber surface. Air plasma proved much more reactive to 
the fiber surface than either nitrogen or ammonia 
plasma resulting in alcohol type groups being incorpo- 
rated onto the basal planes and carboxyl groups onto 
the edge sites. Ammonia and nitrogen plasmas only 
attacked the edge sites with the formation of aliphatic 
and aromatic amines (C-NH2) together with small 
number of immines (C=Nb). 
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AD-A234 184/0/GAR PC A03/MF A01 
Nationai Center for Composite Materials Research, 
Urbana, IL. 

Effect of Low Power Plasmas on Carbon Fibre Sur- 
faces. 

Technical rept. 

C. Jones, and E. Sammann. Oct 89, 19p Rept no. 
UIUC-NCCMR-89-16 


The effect of a variety of low power plasma treatments 
on low modulus carbon fiber surfaces have been ex- 
amined using X-ray photoelectron spectroscopy. 
Plasma treatments were carried out in an insitu plasma 
cell which was attached to a PHI 5400 X-ray photoe- 
lectron spectrometer. This enabled the immediate ef- 
fects of the plasma to be studied before the treated 
surface was exposed to air. Air plasmas introduced 
both alcohol and carboxyl groups onto fiber surfaces. 
Nitrogen plasmas gave very similar results to ammonia 
plasmas with the formation of three nitrogen contain- 
ing species on the fiber surface. 
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AD-A233 657/6 Not available NTIS 
Materials Research Society, Pittsburgh, PA. 
Symposium Proceedings of the Materials Re- 
search Society Held in Boston, Massachusetts on 
November 29-1 December 1989. Volume 175. Multi- 
functional Materials. 

Final rept. 14 Sep 89-13 Sep 90. 

A. Buckley, G. Gallagher-Daggitt, F. E. Karasz, and 
D. R. Ulrich. Feb 91, 491p AFOSR-TR-91-0128, 
Grant AFOSR-89-0522 

Availability: Materials Research Society, 9800 
McKnight Rd., Suite 327. Pittsburgh, PA 15237. HC 
$35.00. No copies furnished by DTIC/NTIS. 


This symposia included the following topics: Multifunc- 
tional Ceramic Composites, Silica Optics, Photoactive 
Liquid Crystalline Polymers as Multifunctional Materi- 
als, Applications of Nonlinear Optical Polymer Materi- 
als, Studies of New NLO and Piezoelectric Polymers. 


146,427 


AD-A233 704/6/GAR PC A02/MF A01 
Duke Univ., Durham, NC. Dept. of Chemistry. 





Preparation of a Novel Gallium Arsenide Single- 
par we Having the Empirical Formula 


gh D. Johansen. 27 Mar 91, 8p Rept no. DU/DC/ 
Contract N00014-89-J-1545 


GaCl3 and (Me3Si)3As react in a 2:1 mole ratio at 

room temperature to yield a moderately stable yellow 

substance having the empirical formula AsCI3Ga2. On 

heating, this new single-source precursor eliminates 

(Gnas) to give microcrystalline gallium arsenide, 
S). 


146,428 

AD-A233 906/7/GAR PC A01/MF A01 
Colorado Univ., Boulder. Dept. of Physics. 

Fluctuation Quenching of Thermal Focusing in 
Ba2NaNb5015. 

Annual rept. 1 Jul-31 Dec 90. 

J. F. Scott, and S. J. Sheih. 1990, 5p ARO-26971.3- 


PH, 

Grant DAALO3-90-G-0002 

Availability: Pub. in Jnl. Phys. Condens. Matter, v2 
p8553-8556 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A234 208/7/GAR PC A03/MF A01 
National Center for Composite Materials Research, 
Urbana, IL. 

Estimation of Temperature-Dependent Trans- 
versely Isotropic Thermoelastic Properties of 
jt anteater SiC Whiskers. 

Technical rept. 

Y. S. Yuan, and S. S. Wang. Nov 89, 14p Rept no. 
UIUC-NCCMR-89-21 

Contract NO0014-86-K-0467 


Silicon carbide (SiC) fibers and whiskers are recently 
utilized as important reinforcements for advanced 
high-temperature metal-matrix and ceramic compos- 
ites owing to their outstanding mechanical properties 
and thermal stability at elevated temperatures. Clear 
understanding of thermomechanical properties of 
these reinforcements at elevated temperatures is criti- 
cal to the future development of various advanced 
high-temperature composites. The continuous SiC 
fiber (for example, the Nicalon fiber) has a polycrystal- 
line microstructure and has isotropic elastic properties. 
However, the SiC whiskers are very small single-crys- 
tal filaments of ellipsoids, possess transversely iso- 
tropic elastic gag The isotropic elastic moduli of 
a continuous SiC fiber may be directly determined by 
various experimental methods. 


146,430 

AD-A234 315/0/GAR PC A03/MF A01 
Rensselaer Polytechnic Inst, Troy, NY. Dept. of 
Chemistry. 

Program in the Chemistry of Electronic Materials. 
Task 1. New Organometallic Precursors for the 
Low Pressure Chemical Vapor Deposition of Re- 
fractory Materials for Electronics. 

Final rept. 1 Jul 85-31 Dec 90. 

L. V. Interrante, J. A. Moore, and R. R. Reeves. 28 
Feb 91, 13p 

Contract N00014-85-K-0632 


The principal focus of this Project was the design and 
synthesis of volatile organometallic precursors for the 
LPCVD of AIN, SiC, and other materials of interest for 
applications in electronics. The pyrolytic decomposi- 
tion of theses compounds were investigated using 
mass spectrometry and IR spectroscopy and the re- 
sultant thin films examined by Auger spectroscopy and 
SEM/TEM to determine the composition, microstruc- 
ture, and purity of the phases present. Through the use 
of selected precursors of this type, high quality, films of 
stoichiometric AIN and SiC were obtained at tempera- 
tures (500 - 800 C) well below that employed in previ- 
ous investigations. Thin films of both AIN and the cu- 
prate superconductors were also prepared by pyroly- 
sis of solution-applied polymeric precursor films. 


146,431 

AD-A234 338/2/GAR PC A01/MF A01 
Michigan Univ., Ann Arbor. Dept. of Materials Science 
and Engineering. 


Deformation and Grain Growth of Low-Tempera- 
ture-Sintered High-Purity Alumina. 

br Yat and |. W. Chen. Nov 90, 5p ARO-26812.2- 
Contract DAAL03-89-K-0133 

Availability: Pub. in The Jnl. of the American Ceramic 
Society, v73 n11 p3518-3521 Nov 90. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


146,432 

AD-A234 375/4/GAR PC A04/MF AO1 
California Univ., Santa Barbara. Dept. of Materials. 
Effect of Surface Forces on the Rheology of Parti- 
cle-Liquid Systems and the Consolidation of Ce- 
ramic Powders. 

no rept. nos. 1-3 (Annual), 1 Feb 90-31 Jan 


F. F. Ley and D. S. Pearson. Feb 91, 58p 
Contract N00014-90-J-1441 


More reliable ceramics require improved processing 
reliability. Heterogeneities bought with powders and 
those inadvertently introduced during processing as 
well as non-uniform and undefined phase distributions 
contribute to unreliable processing. Colloidal powder 
treatments can eliminate many heterogeneities and 
ensure more uniform phase distributions. To ensure 
that new heterogeneities are not introduced, colloidally 
treated powders must be piped, as slurries, directly to 
a die cavity. Slurry consolidation methods based on 
Particle partitioning, ¢.g., pressure filtration and cen- 
trifugation are emphasized in this review. Interparticle 
potentials play a dominant role in governing the slurry 
viscosity, maximum particle packing density and the 
rheology of the consolidated body. These roles will be 
reviewed with the objective to understand how 
damage free bodies can be consolidated from slurries 
to increase the structural reliability of ceramics and 
their composites. 


146,433 

AD-A234 410/9/GAR PC A01/MF A01 
Texas Univ. at Arlington. Dept. of Aerospace Engineer- 
ing. 

Constitutive Models for Piezoelectric Materials. 

S. P. Joshi. 1991, 5p ARO-27167.1-EG-SM, 

Grant DAAL03-89-G-0090 

Availability: Pub. in Proceedings of the International 
Conference on Constitutive Laws for Engineering Ma- 
terials (3rd) p605-608, 7-11 Jan 91. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


146,434 
DE91010589/GAR PC A03/MF A01 
Argonne National Lab.., IL. 

Thermodynamic behavior of high-(Tc) oxide sys- 
tems via EMF and related measurements. 

M. Tetenbaum, P. J. Tumidajski, D. L. Brown, and M. 
Blander. 1991, 17p ANL/CP-71426, CONF-9105154- 


1 

Contract W-31109-ENG-38 

International conference on rare earth development 
and applications (2nd), Beijing (China), May 1991. 
Sponsored by Department of Energy, Washington, DC. 


EMF measurements of oxygen fugacities as function 
of stoichiometry have been made in the YBa(sub 
2)Cu(sub 3)O(sub x), NdBa(sub 2)Cu(sub 3)O(sub x), 
and Nd(sub 1.81)Ce(sub 0.19)CuO(sub x) supercon- 
ducting systems in the temperature range 400-- 
750(degree)C be means of an oxygen titration tech- 
nique with an yttria stabilized zirconia electrolyte. The 
object of our current measurements is to investigate 
the effect of ionic size of Y, Gd and Nd on immiscibility 
and other structural transitions in the LnBa(sub 
2)Cu(sub 3)O(sub x) system. The shape of the 
400(degree)C isotherm for NdBa(sub 2)Cu(sub 
3)O(sub x) indicates that, if a miscibility gap is present, 
it exists at lower temperatures and at values of x that 
are higher than those for the miscibility gap we deduce 
in the YBa(sub 2)Cu(sub 3)O(sub x) system. The rela- 
tive locations of the miscibility gap are consistent with 
the effects of ionic radii on the composition depend- 
ence of (Tc) for these systems. Our results explain the 
two plateaus in measured values of (Tc) as a function 
of composition for the YBa(sub 2)Cu(sub 3)O(sub x) 
system and appear to be consistent with the less pro- 
nounced (Tc) plateau found for the NdBa(sub 
2)Cu(sub 3)O(sub x) system at higher values of stoichi- 
ometry. For a given oxygen stoichiometry, partial pres- 
sures of oxygen above NdBa(sub 2)Cu(sub 3)O(sub x) 
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are higher than for the YBa(sub 2)Cu(sub 3)O(sub x) 
system. Results of limited measurements on the n- 
(electron -doped) superconducti 

—_— x) system will 


type ing Nd(sub 
1.81 % 
od. 12 rots _ 


146,435 
DE91617803/GAR PC AG3/MF A01 
Melbourne Univ., Parkville (Australia). School of Phys- 


ics. 
Fractal analysis of crystalline surfaces at atomic 
resolution. 


L. A. Bursili, 1990, 44p UM-P-90/59 
U.S. Sales Only. 


High-resolution i 


of ceramic oxide surfaces (e.g. 
MgO, NiO and 


self 

with geometrical restriction (lattice string 
animal models). 13 refs., 4 tabs., 9 figs. (Atomindex 
citation 22:017476) 


146,436 

DE91618646/GAR PC A12/MF A02 

a Centre for Atomic Research, Kalpakkam 
ia). 

a Science Division progress report 1986- 

V. Kumar, D. Vasumathi, and N. V. Chandra Sekhar. 

1990, 257p IGC-111 

U.S. Sales Only. 


This is a report on the various Research and Develop- 
mental (R and D) activities carried out in the Materials 
Science Division during the period 1986-88. Most con- 
tributions have been presented in the form of abstracts 
and wherever possible results of several contributions 
on a related problem have been consolidated into one. 
The R and D activities covered the following areas: (1) 
quasicrystalline phase, (2) high temperature supercon- 
ducting behaviour in metal oxides, (3) physics of colloi- 
dal suspensions, (4) behaviour of materials under high 
pressure, (5) radiation effects in complex alloy sys- 
tems, (6) inert gas behaviour in metals, and production 
of crystals, particularly of volatile semiconducting com- 
pounds. The lists of publications by the members of 
the Division and seminars held during 1986-88 are 
given at the end of the report. (a uthor). (Atomindex 
citation 22:018618) 


146,437 
DE91618676/GAR PC A03/MF A01 
Melbourne Univ., Parkville (Australia). School of Phys- 


Ics. 
Ferroelectric and ferroelastic domain structures in 


piezoelectric ceramics. 
L. A. Bursill, and 1990, 20p UM-P-90/64 
U.S. Sales Only. 


A discussion of the results of conventional and high- 
oe. - - fies of 


variety of information such as ferroelectric and 
roelastic domains discommensurations versus anti- 


Itiphase versus grail 
become accessible in both single crystal and 
talline piezoelectrics, when a combination of high-res- 
olution and conventional electron optical techniques is 
used. 15 refs., 8 figs. (Atomindex citation 22:018671) 


146,438 
N91-21340/5/GAR 
(Order as N91-21331/4/GAR, PC oar --4 


Arizona Univ., Tucson. 
Containeriess of interesting Glasses. 

M. C. Weinberg. 1 aa 90, 37p 

In JPL, Proceedings of the First Workshop on Contain- 
erless imentation in Microgravity p 178-200. 
Sponsored in Part by NASA, Washington, DC. 
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One aspect of containerless glass experimentation 
was thoroughly examined: glass forming ability. It is 
argued that although containerless processing will 
abet glass formation, other ground-based methods 
can do the job better. However, these methods have 
limitations, such as sample dimensions and concomi- 
tant ability to make property measurements. Most im- 
portantly, perhaps, is the observation that glass prop- 
erties are a function of preparation procedure. Thus, it 
seems as though there still is an argument for use of 
containerless processing for glass forming. 


146,439 
N91-21351/2/GAR 
(Order as N91-21331/4/GAR, PC er 


National Aeronautics and Space Administration, 

—s AL. George C. Marshall Space Flight 
inter. 

Reluctant Glass Formers and Their Applications in 


Optical Lens “ye 
E. C. Ethridge, R. B. Johnson, and C. Feng. 1 May 


, 11p 
In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 282-292. 


Over ten years ago, it was shown that glasses with 
high index of refraction and some with low dispersion 
could be produced from a number of pure refractory 
oxides, including the lanthanides, by containerless 
processing. By containerless processing it is possible 
to minimize surface heterogeneous nucleation and 
produce larger glass samples of the materials than by 
other methods. The use of proposed high temperature 
containerless processing facilities in space permits the 
fabrication of bench samples of new unique glass 
compositions for optical property determination as well 
as for glass formation. It was shown that — with 
high refractive indices and large Abbe numbers can be 
formulated using this ey 3 These glasses lie in 
the classical forbidden region of the glass map. Prelim- 
inary study of the impact of having such unusual glass- 
es available for the lens designer was made. Results 
indicate that significant improvements can be realized 
over the use of only conventional glasses. A cursory 
survey of a number of nationally recognized lens de- 
signers indicated a general agreement that such glass- 
es would be highly desired and could be expected to 
lead to completely new designs as well as simplifying 
existing designs. 


146,440 
N91-21360/3/GAR 
(Order as N91-21331/4/GAR, PC — 
3) 
California Univ., Los Angeles. Dept. of Materials Sci- 
ence and Engineering. 
Synthesis of Ceramic Materials 
Using Microwave Heating. 
B. Dunn, and S. Crouch-baker. 1 May 90, 5p 
In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 347-351. 


It was demonstrated that microwave heating technique 
may be employed for the synthesis of a number of mul- 
ticomponent ceramic oxide-based materials, ¢.g., 
YBa2Cu307 and CuFe204. A characteristic, and po- 
tentially extremely useful, feature of such synthesis is 
that they occur in significantly less time than that re- 
quired using conventional furnace-based techniques. 
However, the information obtained to date is necessar- 
ily rather empirical, and systematic investigations of 

‘ the use of microwave heating for the synthesis of ce- 
ramic materials are required. The synthesis of ceramic 
materials at high temperatures are often affected by 
unwanted, deleterious reactions of the reactants and/ 
or products with the reaction container. Consequently, 
it is of interest to investigate the high temperature syn- 
thesis of ceramic materials using microwave heating in 
acontaineriess environment. 


146,441 
N91-21367/8/GAR 
(Order as N91-21331/4/GAR, PC _—_, 


Intersonics, Inc., Northbrook, IL. 
Containeriess Processing of Amorphous Ceram- 


ics. 

J. K. R. Weber, S. Krishnan, R. A. Schiffman, and P. 
C. Nordine. 1 May 90, 6p : 
In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 385-390. 
Sponsored in Part by NASA, Washington, DC. 


The absence of gravity allows containerless process- 
ing of materials which could not otherwise be proc- 
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essed. High melting point, hard materials such as bor- 
ides, nitrides, and refractory metals are usually brittle 
in their crystalline form. The absence of dislocations in 
amorphous materials frequently endows them with 
flexibility and toughness. Systematic studies of the 
properties of many amorphous materials have not 
been carried out. The requirements for their production 
is that they can be processed in a controlled way with- 
out container interaction. Containerless processing in 
microgravity could permit the control necessary to 
produce amorphous forms of hard materials. 


146,442 

PBS1-187237 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 

Isothermal Phase Behavior of Ag3SbS3, ZnGeP2, 
and ZnS. 

Final rept. 

S. Block, G. J. Piermarini, R. G. Munro, and E. Fuller. 
1989, 12p 

Pub. in Physica A 156, n1 p341-352, 15 Mar 89. 


The isothermal phase behavior as a function of pres- 
sure and the bulk moduli of Ag3SbS3, ZnGeP2, and 
ZnS have been determined. The respective transfor- 
mation pressures observed optically with single crys- 
tals are 4.9 + or- 0.15 GPa, 20 + or-5 GPa, and 15.0 
+ or - 0.2 GPa. The latter transformation pressure is 
for both the wurtzite and sphalerite forms of ZnS. 
ZnGeP2 also transforms to a second high pressure 
phase at approximately 32 GPa. Under hydrostatic 
pressure zinc sulfide shows no transformation be- 
tween the wurtzite and sphalerite forms. The bulk mod- 
ulus was determined using the Birch, Birch-Mur- 
naghan, Murnaghan, and Tait equations of state with 
both the entire sets of compressibility data and only 
the linear range. The full sets of data are not as self 
consistent as the linear range and are useful only for 
interpolation. The linear sets give more reliable values 
for determining physical parameters such as Young’s 
modulus. The linear sets of compressibility values yield 
bulk moduli and pressure derivatives: wurtizite 80 and 
3.7 GPa, sphalerite 67 and 4.8 GPa, Ag3SbS3 28 and 
5.6 GPa and ZnGeP2 79 and 3.2 GPa. 


146,443 

PB91-189449 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Reactor Radiation Div. 

Structures and Properties of New Zeolite X-Type 
Zincophosphate and Beryllophosphate Molecular 
Sieves. 

Final rept. 

W. T. A. Harrison, T. E. Gier, K. L. Moran, J. M. 
Nicol, and H. Eckert. 1991, 3p 

Pub. in Chemical Materials 3, n1 p27-29 1991. 


_ The crystal structures and properties of two new fauja- 


site analogues containing zinc and phosphorus 
(ZnPO-X) and beryllium and phosphorus (BePO-X) as 
the only framework tetrahedral atoms, are reported. 
These phases were prepared at ambient conditions 
and characterized by Rietveld refinement of powder 
neutron data (BePO-X) and powder X-ray data (ZnPO- 
X). Both crystallize in the face-centered cubic space 
group Fd bar 3 and display 1:1 Zn/Be:P tetrahedral- 
atom order. Extra-framework cation positions have 
been established and these are compared with known 
aluminosilicate analogues. BePO-X is stable to calci- 
nation to at least 500 C, whilst the ZnPO-X framework 
transfers to a new phases at 300 C. The BePO-X dis- 
plays a typical zeolitic ion-exchange chemistry. These 
novel phases are members of a large new family of 
non-aluminosilicate (Zn/Be,P/AsO) molecular sieves. 


146,444 

PBS1-189704 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 

Fundamental Condition for Existence of Micro- 
crack Clouds in Monophase Ceramics. 

Final rept. 

B. R. Lawn. 1991, 4p 

Sponsored by Air Force Office of Scientific Research, 
Bolling AFB, DC. 

Pub. in Jnl. of the European Ceramic Society 7, p17-20 
1991. 


Conditions for the existence of a microcrack cloud 
about a primary crack front in monophase polycrystal- 
line ceramics are examined. With the assumption that 
microcracks initiate from sub-facet flaws, and that 
these flaws scale with the grain size, an expression is 
derived for the cloud radius. The cloud radius dimin- 


ishes rapidly with grain size, from unlimited dimensions 
at the critical size for spontaneous, general micro- 
cracking to sub-grain level at some fraction of the criti- 
cal size. The corresponding grain-size ‘window’ is de- 
pendent on the flaw size but is restrictively small for 
typical monophase ceramics. 


146,445 


PB91-190082 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 

Indentation Determination of Crack Growth Pa- 
rameters in Gallium Arsenide. 

Final rept. 

G. S. White, S. W. Freiman, and A. M. Wilson. 1991, 
3 


p 

Contract N00014-87-F-0007 

Sponsored by Office of Naval Research, Arlington, VA. 
Pub. in Jnl. of the American Ceramic Society 74, n2 
p419-421 Feb 91. 


Indentation measurements of the environmentally en- 
hanced crack growth parameter, n, in GaAs have been 
made in water, acetonitrile, and methanol. Reasonable 
agreement with n values obtained from double-cantile- * 
ver-beam tests was obtained. It is concluded that the 
range of n values which can be measured by the in- 
dentation technique is much wider than previously ob- 
served, and is strongly dependent upon the experi- 
mental configuration employed. 


146,446 

PB91-194670 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Ceramics Div. 

Effect of ermochemical Treatments on the 
Strength and Microstructure of SiC Fibers. 

Final rept. 

B. A. Bender, J. S. Wallace, and D. J. Schrodt. 1991, 


7p 
oy eg by Naval Air Systems Command, Washing- 
t 


ion, DC. 
Pub. in Jnl. of Materials Science 26, p970-976 1991. 


The room-temperature strength of commercially avail- 
able polymer-derived SiC fibers degrades during the 
typical high-temperature thermal cycle used in ceramic 
matrix composite fabrication. Substantial improve- 
ments in retained room-temperature strength for two 
different commercially available fibers were observed 
after annealing in carbon powder at temperatures up 
to 1600C. Further improvements in strength were ob- 
served for both fibers when heat treated in CO atmos- 
pheres. X-ray diffraction, TEM, SEM, auger electron 
spectroscopy, and optical microscopy were used to 
characterize the microstructure and chemistry of the 
heat-treated fibers in order to understand better the 
degradation mechanisms of the fibers as well as the 
improved strength retention. 


146,447 

PB91-195628 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 

Phase Equilibria of the System Strontium Oxide- 
Calcium Oxide-Cupric Oxide. 

Final rept. 

R. S. Roth, C. J. Rawn, J. J. Ritter, and B. Burton. 
1989, 5p 

Pub. in Jni. of the American Ceramic Society 72, n8 
p1545-1549 1989. 


A new phase, probably CaCuO2, stable only to 740 C 
was found to have an orthorhombic subcell, Cmca, a 
= 10.588(1), b = 2.8122(4), c = 6.3245(6)x0.1nm 
with weak diffraction spots of two superimposed larger 
cells, one requiring 10 times the subcell b axis, the 
other belonging to a monoclinic lattice (interchanging b 
and c) with the short axis multiplied by 6 times and 
beta approximately = 105.5 degrees. The ternary 
system at 950 C shows large regions of solid solution. 
Complete solid solution is observed for the series (Sr, 
CA)2Cu03. The compound SrCuO2 accepts Ca up to 
Sr0.25Ca0.7502 and Sr14Cu24041 extends to at 
least Sr7Ca7Cu24041. A new ternary phase exists 
with a small homogeneity region (Ca1-xSrx)CuO2 with 
x approximately = 0.15. The composition 
(Ca0.84Sr0.16)CuO2 has a primitive tetragonal unit 
cell with a - 3.867(2) and c = 3.2195(2)x0.1nm. 


146,448 


PB91-195669 Not available NTIS 





+ a, Bureau of Standards (IMSE), Gaithersburg, 


Standardization of Advanced Ceramics. 

Final rept. 

S. J. Schneider, and D. R. Bradley. 1988, 7p 

= Advanced Ceramic Materials 3, n5 p442-448 


Advanced Ceramics, because of the superior and mul- 
tifaceted properties, are being extensively developed 
and brought to market as rapidly as possible. A wide 

trum of commercial standards (test methods, 
Classification system, reference materials and data) 
however, are lacking, and the lack may impede further 
marketplace diffusion and industrial acceptance. The 
paper elaborates upon general Advanced Ceramics 
standards needs and the mechanisms and organiza- 
tions by which the needs could be addressed and met. 
Currently, a unified classification system, along with 
standard terminology/nomeclature are needed to set 
the basis for unanimity in information transfer between 
= manufacturers and product users. Standard 
mechanical property behavior tests, particularly high 
temperature procedures, have been identified as one 
additional singular need as mechanical integrity and 
—- are pervasive requirements for all Advanced 

ramics. 


Coatings, Colorants, & Finishes 


146,449 

AD-A233 954/7/GAR PC A02/MF A01 
Ultrasystems Defense, Inc., Irvine, CA. 

Processible Precursor for Boron Nitride Coatings 
and Matrices. 

Technical rept. 

K. J. Paciorek, S. R. Masuda, R. H. Kratzer, and W. 
R. Schmidt. 1991, 6p Rept no. TR-9 

Contract N00014-87-C-0713 

Availability: Pub. in pocorn Materials, v3 n1 p88- 
91 1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


146,450 
DE91009510/GAR 

Oak Ridge Y-12 Plant, TN. 
Glow discharge cleaning and vacuum deposition 
of copper on 6061-T6 aluminum. 

R. W. Vasofsky, and W. D. Corbett. 25 Feb 91, 29p 
Y/DZ-707 

Contract ACO05-840S21400 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


Prior to plating electroless nickel onto a part made of 
6061-T6 aluminum, several aqueous pretreatment 
steps are required which end with the deposition of a 
thin copper layer covering the part. In an effort to mini- 
mize the quantity and type of wastes generated during 
this pretreatment process, vacuum deposition meth- 
ods are under evaluation as an alternative. Six vacuum 
cleaning/copper deposition experiments have been 
conducted on 6061-T6 aluminum coupons. The cou- 
pons were glow discharge cleaned at 1500, 2000 and 
2500 volts and a copper coating was either sputtered 
deposited or ion plated onto the aluminum substrate. 
The results showed that the adhesive strength of the 
copper coating was greatest for those coupons 
cleaned at 2500 volts and ion plated. Glow discharge 
cleaning was Baer for those coupons cleaned at 
2500 volts and ion plated. Glow discharge cleaning at 
1500 and 2000 volts resulted in copper films that were 
rous while those cleaned at 2500 volts were not. 
he results further showed that ion plated copper films 
of appropriate thickness can be produced while the 
aluminum alloy is precipitation hardened. 3 refs., 9 
figs., 3 tabs. 


146,451 

PB91-195248 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Building Materials Div. 

Fourier Transform Infrared Spectroscopic Studies 
of the Degradation of One-Component Polyether 
Polyurethane Protective Coatings on Steel. 

Final rept. 

T. Nguyen, and W. E. aes 1988, 20p 

Pub. in Proceedings of FATIPEC Congress (19th), v3 
p255-274 1988. 


The degradation of one-component polyether polyure- 
thane coatings on steel in corrosive environments was 
investigated using reflection/absorption Fourier trans- 
form infrared spectroscopy (FTIR-RA). Coatings of 
about 2 micrometers were applied uniformly to the me- 
chanically polished (0.25 micrometer) cold-rolled steel 
substrates using a spin coater. After curing at room 
conditions, the coated specimens were exposed to an 
aerated 40C and 80% RH environment. The studies 
showed that considerable chemical changes occurred 
in the structure of the coating after 8 months exposure 
to the exposure environment. Besides changes in the 
intensities of the amino, carbonyl and isocyanate 
groups, some of the hydrogen bonded amino groups 
also become dissociated. Exposure in the environment 
also results in extensive brittleness and crazing in the 
polyurethane coatings. The competitive formation and 
degradation reactions of various chemical groups in 
polyurethane during exposure will also be discussed. 


146,452 

TIB/A91-00763/GAR PC E14 

Battelle-inst. e.V., Frankfurt am Main (Germany, F.R.). 

Forschungs- und Entwicklungsarbeiten ueber 
rome Schichten zur 

samtenergiedurch 

Beispiel von Fensterscheiben. Zusammenfas- 

sender Abschlussbericht fuer die gesamte Lauf- 

zeit vom 1. Juli 1983 bis zum 30. Juni 1987. (Re- 

search and development work on electrochrome 

layers for the control of the total energy passing 

through glass, using the example of window 

panes. Summarizing final report for the total 

period from 1 July 1983 to 30 June 1987). 

H. Jaeger, H. Binder, R. Hartmann, G. Ganson, and 

M. ligenstein. Nov 87, 122p Rept no. BF-F--65.682-8 

Contract BMFT 13N5293 

In German. 


This research report first describes the work on the 
metal separation cell with liquid electrolyte, which was 
not followed up. Then there is a report on the develop- 
ment of an electrochromic reacting cell, starting with 
working out the effect itself, via work on a cell with 
liquid electrolyte to the main work package, the devel- 
opment and production of a reversible electro-chrome 
darkening window pane of the all solid type in the labo- 
ratory. The typical construction of such all solid cells 
was: Glass carrier, conducting tin oxide base, elec- 
trochromic active WO sub 3 , MgF sub 2 adhesion 
layer, Li sub 3 AIF sub 6 solid electrolyte, MgF sub 2 
protective layer, counter-electrode (e.g.: Cerium oxide, 
mixed oxide) and indium-tin oxide fro) electrode. 
(MM). (Copyright (c) 1991 by FIZ. Citation no. 
91:000763.) 


Composite Materials 


146,453 

AD-A233 654/3/GAR PC A04/MF A01 
Naval Air Development Center, Warminster, PA. Air 
Vehicle and Crew Systems Technology Dept. 

Model for the Thermoplastic Analysis of Metal 
Matrix Laminates. 

Progress rept. Aug-Dec 89. 

pg Barrett. 20 Dec 89, 57p Rept no. NADC-90004- 


This report describes the development of a theoretical 
model for the thermoplastic analysis of metal matrix 
fiber reinforced laminates. The nonlinear analysis is 
based on an incremental form of classical lamination 
theory in which the laminate can be loaded by residual 
stresses, thermal loads and edge stress resultants. 
The constituent stresses of the layers of the laminate 
are computed as the phase average stresses of the 
Composite Cylinder Assemblage. The matrix plasticity 
is treated by a transversely isotropic J2 theory with the 
exception that the response is found in an average 
sense since the onset of plastic flow (von Mises yield 
surface) and the flow itself (Prager’s Rule) are based 
on the matrix phase average stresses. The hardening 
is temperature-dependent and kinematic. The mathe- 
matical model also accounts for the temperature de- 
pendency of the fiber and matrix material properties. 


146,454 
AD-A233 686/5/GAR 
Wisconsin Univ.-Madison. 


PC A02/MF A01 


146,458 


MATERIALS SCIENCES 
Composite Materials 


Reaction-Layer Interfaces in SiC-Fiber-Reinforced 
Glass-Ceramics: A Scanning 
Transmission Electron M Analysis. 

L. A. Bonney, and R. F. Cooper. Oct 90, 7p ARO- 
24623.77-EG-UIR, 

Contract DAALO3-86-K-0174 

Availability: Pub. in Jnl. of the American Ceramic Soci- 
on v73 n10 p2916-2921 Oct 90. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


146,455 
AD-A233 761/6/GAR PC A02/MF A01 
National Center for Composite Materials Research, 
bm» IL. 

ise of Surface Signal Enhancement Techniques in 
X-ray Photoelectronic Studies of Carbon Fibre 


Technical rept. 
C. Jones. Oct 89, 7p Rept no. UIUC-NCCMR-89-06 


There have been many studies of the chemical 
changes induced by oxidative treatments of carbon 
fiber surfaces with the attempt to understand the 
nature of fiber/matrix interaction in carbon fiber/epoxy 
composites C.G. 1-5. Most of the more successful 
studies utilized x-ray photoelectron spectroscopy for 
chemical groups identification. However, there are 
many icting reports on the amount and type of 
oxygen and nitrogen functionally induced by similar 
surface treatments. This arises because most com- 
mercially successful treatments only alter the first few 
atomic layers of the fiber itself and signals from these 
functional groups are swamped by the graphitic back- 
bone in the carbon’s spectrum. It will be shown here, 
that by using the small spot and small acceptance 
angle features of the PHI 5400 X-ray photoelectron 
spectrometer signals from these surface features can 
be enhanced dramatically. (This technique is well es- 
tablished for surface signal enhancement for flat metal 
and polymer samples has not been exploited for 
fiber surface studies.). 


146,456 

AD-A233 778/0/GAR PC A03/MF A01 
Gordon Research Conferences, Inc., Kingston, Ri. 
Gordon Research Conference on Composites 
(1991) Held in Ventura, California on 14-18 Janu- 
ary, 1991. 

Final rept. 1 Dec 90-30 Nov 91. 

A. N. Gent. 5 Feb 91, 19p ARO-28321.1-MS-CF, 
Grant DAAL03-01-G-0006 


The conference consisted of a diverse series of lec- 
tures covering the synthesis and properties of new 
high-performance resins, properties of the interphase 
that develops between a resin and a fibrous or particu- 
late inclusion, and mechanisms of failure of composite 
materials, particularly failures associated with cavita- 
tion or void formation in the resin that later develop 
into cracks. 


146,457 

AD-A233 853/1/GAR PC A06/MF A01 
National Center for Composite Materials Research, 
Urbana, IL. 

Analysis of Cracks in Nonlinear Fiber Composite 
Materials. 


T. P. Yu, and S. S. Wang. Jan 90, 116p Rept no. 
UIUC-NCCMR-90-01 
Contract N00014-86-K-0799 


The effect of effective material nonlinear properties of 
fiber composites on crack behavior is studied. Three- 
dimensional nonlinear constitutive equations are es- 
tablished, based on both complementary energy den- 
sity and deformation plasticity approaches. A system 
of highly nonlinear, coupled governing partial differen- 
tial equations are derived for a generalized plan defor- 
mation problem of the composites. Orders of stress 
singularity near cracks in both 0 - and 90 deg - 
fiber composites are obtained. A dimensional analysis 
based on conservation integrals in nonlinear mechan- 
ics is used first to achieve this goal. Also, the stress 
singularities and asymptotic stress fields of the fiber 
composites are obtained by directly solving the gov- 
erning partial differential equations. 


146,458 

AD-A233 956/2/GAR PC A06/MF A0O1 
National Center for Composite Materials Research, 
Urbana, IL. 
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Influence of Anisotropy of the Microstructure on 
the Overall Elastic-Piastic Response of Fibrous 
Metal-Matrix Composites. 

Technical rept. 

A. Agah-Tehrani, and S. Wu. Nov 89, 105p Rept no. 
UIUC-NCCMR-89-27 


By means of consistent homogenization method for 
obtaining the overall properties of an idealized class of 
metal-matrix composites with a periodic structure, the 
influence of anisotropy of the individual constituents of 
the overall response of the material has been investi- 

ated. Two classes of fibers are considered: boron 
isotropic) and graphite (transversely isotropic). The 
plastic induced anisotropy in the matrix is molded by a 
combined isotropic-kinematic hardening constitutive 
relation. In addition to a detailed discussion of the 
effect of the various components of anisotropy on the 
predicted response of the composite, this paper com- 
prises comments on the computational method for de- 
termining the overall instantaneous moduli. 


146,459 


AD-A233 957/0/GAR PC A07/MF A01 
National Center for Composite Materials Research, 
Urbana, IL. 

Micromechanics Analysis of Fiber Toughening in 
Ceramic-Matrix Composites. 

Technical rept. 

C. D. Balis, and S. S. Wang. Dec 89, 139p Rept no. 
UIUC-NCCMR-89-29 


Finite element analysis combined with elasticity results 
governing fiber pullout is used to investigate toughen- 
ing of undirectional fiber-reinforced ceramic matrix 
composites. The most important literature concerned 
with toughening of refractory fiber-reinforced ceramic 
matrix composites is reviewed, including both experi- 
mental attempts to produce tougher composites and 
analytical models to predict and describe the toughen- 
ing mechanisms. The primary toughening mechanisms 
include crack-bridging, crack-tip/fiber interaction and 
crack front bowing. Of these, the bridging and interac- 
tion, which are idealistically two-dimensional mecha- 
nisms, dominant the toughening and control the third 
bowing mechanism. A two-dimensional elasticity solu- 
tion governing the fiber pullout mechanics of crack 
bridging is presented and applied in a two-dimensional 
finite element toughening model. This model includes 
both the crack bridging coupled with the crack-tip/fiber 
interaction mechanisms and is used to investigate the 
role of various parameters in the composite toughen- 
ing. In addition, certain stress that govern crack propa- 
gation are reported. Investigated parameters included 
fiber/matrix stiffness ration, interfacial friction coeffi- 
cient, crack-tip position and remote applied load. It is 
found that crack bridging is the dominant mechanism 
and the tougheni ng in the bridge composite is strongly 
dependent on stiffness ratio, crack tip position and 
remote applied load. 


146,460 


AD-A233 958/8/GAR PC A09/MF A01 

National Center for Composite Materials Research, 

Urbana, IL. 

R-Curve Behavior for Silicon Carbide Whisker Re- 

inforced Aluminum Oxide Composites. 

Technical rept. 

Ys Mangin. Jan 90, 183p Rept no. UIUC-NCCMR-90- 
4 


As a structural material, ceramic matrix composites 
have received a great deal of interest in recent years. 
The attention has focused primarily on the increase in 
mechanical reliability of the composites as compared 
to that of monolithic ceramics, which are extremely 
brittle materials. To reduce the brittle nature of these 
monolithic ceramics in environments where the are 
used for their mechanical reliability, research efforts 
have concentrated in the domain of ceramic matrix 
composites. The basic principle is that to prevent cata- 
strophic crack propagation, other phases must be in- 
corporated into the ceramic matrix that can generate 
obstacles needed to dissipate the crack energy. 


146,461 


AD-A233 959/6/GAR PC A11/MF A02 
National Center for Composite Materials Research, 
Urbana, IL. 
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Novel interphases: Synthesis, Molecular Orienta- 
tion and Grafting of Liquid Crystal Polymers on 
Carbon Fi 
My rept. 

S. B. Sastri, and S. |. Stupp. Jan 90, 237p Rept no. 
UIUC-NCCMR-90-05 


The objective of this research has been to study com- 
posite material systems containing liquid crystal poly- 
mers either as matrices or in interfacial boundary 
zones. The fundamental point of interest here is the 
interfacial response that fiber surfaces can potentially 
induce in self ordering polymers. This investigation in- 
cludes studies in three broad categories: molecular ori- 
entation of nematic melts containing dispersed carbon 
fibers, the chemical grafting of a liquid crystal polymer 
to these fibers by in-situ polymerization of monomeric 
melts, and the synthesis and anchoring on fibers of 
specially designed liquid — monomers and poly- 
mers containing pendant chemical functions on their 
mesogenic groups. 


146,462 


AD-A233 986/9/GAR PC A03/MF A01 
National Center for Composite Materials Research, 
Urbana, IL. 

Effect of a Viscoelastic Interface on the Trans- 
verse Behavior of Fiber-Reinforced Composites. 
M. Gosz, B. Moran, and J. D. Achenbach. Apr 90, 
25p Rept no. UIUC-NCCMR-90-07 


In this paper we investigate the effect of an inelastic 
interface layer on the mechanical behavior of a trans- 
versely loaded fiber-reinforced composite. A simple 
linearly viscoelastic model is used to characterize the 
stiffness and viscosity of the interface separating the 
fiber and matrix phases. The mechanical response is 
obtained using the finite element method and calcula- 
tions are carried out for a unit cell in a periodic array of 
hexagonally packed fibers. An approximate represen- 
tation of the time dependent macroscopic behavior of 
the micromechanical perspective, the influence of in- 
terfacial stress relaxation on the stress fields in the 
matric material contiguous to the interface is exam- 
in 


146,463 


AD-A233 996/8/GAR 
Virginia Univ., Charlottesville. 
Strengthening Behavior of In situ Composites. 

T. H. Courtney. 1991, 30p ARO-25177.14-MS, 
Contract DAAL03-88-K-0091 

Availability: Pub. in Treatise of Materials Science and 
Technology p101-129, 1991. Available only to DTIC 
users. No copies furnished by NTIS. 


PC A03/MF A01 


No abstract available. 


146,464 


AD-A234 061/0/GAR PC A03/MF A01 
National Center for Composite Materials Research, 
Urbana, IL. 

Grafting of a Liquid Crystal Polymer on Carbon 
Fibers. 


Technical rept. 
S. Bhama, and S. |. Stupp. Dec 89, 24p Rept no. 
UIUC-NCCMR-89-31 


Covalent grafting of mesogenic chains on carbon fiber 
surfaces was attempted as part of a study on compos- 
ite materials containing liquid crystal polymer matrices. 
Grafting in these composite systems is viewed not only 
as a mechanism to achieve interfacial bonding but also 
as an approach to modify the interphase physical 
structure. The synthetic approach to grafting involved 
the in-situ polymerization of monomers in the presence 
of functionalized fibers in order to grow chains cova- 
lently attached to the fibers. The chemical mechanism 
may be viewed as the ‘transesterification of carboxy- 
lated fibers’ with acetylated monomers. The mon- 
omers used were pimelic acid, p-acetoxybenzoic acid 
and diacetoxy hydroquinone which are known to yield 
upon condensation a chemically aperiodic nematic 
polymer. 
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S. H. Doong, J. E. Faoro, D. F. Socie, and S. S. 
Wang. Apr 90, 26p Rept no. UIUC-NCCMR-90-06 


This paper presents the development of a test system 
and associated experimental procedure for evaluating 
in-plane biaxial compressive deformation and failure of 
fiber composite laminates. A description of the test 
system and the design fo fixtures and specimen are 
given. Critical bucklin ng stress of the specimen is deter- 
mined analytically and compared to the experimentally 
obtained compressive strength. The capability of this 
testing system and accuracy of the experimental re- 
sults are discussed and evaluated. A series of tests 
have been on E-glass/epoxy composite laminates 
with different lamination variables and stress biaxiality 
ratios. Compressive failure strengths of composite ma- 
terials are determined in various in-plane biaxial load- 
ing conditions. 
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Micro- and Macrobifurcation of Fibrous Metal- 
Matrix Composites Under Uniaxial Compression. 
Technical rept. 

A. Agah-Tehrani, and S. Gunawardena. Nov 89, 43p 
Rept no. UIUC-NCCMR-89-28 


This paper investigates the relation between macrobi- 
furcation and microbifurcation of fibrous metal-matrix 
composites under uniaxial compression. The microbi- 
furcation analysis involves examining the possibility for 
the existence of shear bands, or formation of either: 
diffuse axisymmetric geometric modes in the compos- 
ite cylinder model. The results indicate that for small 
slenderness ratios (long wavelengths), the diffuse 
asymmetric mode is always the critical mode for micro- 
fiburcation. For small to moderate fiber volume frac- 
tions, we found a specific slenderness ratio (wave 
length) above (below) which the diffuse axisymmetric 
mode becomes the critical microbifurcation mode. Due 
to the criticality of the asymmetric mode in the microbi- 
furcation, only this mode has been considered in the 
macrofiburcation analysis. The overall incremental 
moduli in the macro study are obtained by using the 
Voigt approximation. Comparison between the micro 
and macro critical strains indicates the for realistic ge- 
ometries, the microbifurcation always precedes the 
macrobifurcation. In contrast to the two dimensional 
analysis, the present work, which is based on exact 
solutions to the three dimensional diffuse bifurcation 
problem, provides a substantially different insight into 
the bifurcation of fibrous metal-matrix composites 
under uniaxial compression. 
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Thermal Curing Cycles for Composite Cylinders 
with Thick Walls and Thermoset Resins. 

Technical rept. 

L. N. Hijeliming, and J. S. Walker. 1 Jun 89, 61p Rept 
no. UIUC-NCCMR-89-0011 


This paper treats the motion of long, unidirectional, 
continuous fibers through a Newtonian resin. There is 
a consolidation force on the top row of fibers or effec- 
tive force (loads) on all the fibers due to their tension in 
filament-wound cylinders. An asymptotic analysis for 
high fiber volume fraction is presented here. The re- 
sults of the asymptotic solution are compared to the 
results of a previous application of the lubrication ap- 
proximation. There are several objectives to be 
achieved during the consolidation of a composite ma- 
terial. The elimination of voids, the removal of air and 
excess resin, a uniform degree of curing, a uniform 
final fiber volume and conformation to a specified fiber 
orientation are all necessary in the final consolidated 
material. The consolidation process may be initiated 
with surface or pressure loading, or in the case of fiber 
winding, consolidation results from tensile stress on 
the fibers due to the winding. Both types of loading 
produce resin and void motion which depends on the 
resin matrix properties (such as viscosity, thermal con- 
ductivity, cure behavior), the initial fiber volume frac- 
tion, fiber orientation, and fiber ies (thermal 
conductivity, diameter, fiber length). The work present- 


ed here is concerned with resin flow and fiber motion in 





a fiber-resin system with an initially high fiber volume 
typical of composites made with thermoplastic resins. 
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Optimization for Buckling Resistance of Fiber- 
Composite Laminate Shelis with and without Cut- 


outs. 

Technical rept. 

H.-T. Hu, and S. S. Wang. Dec 89, 64p Rept no. 
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Fiber-composite laminate shell structures have been 
used increasingly in advanced engineering structures, 
such as aircraft fuselages, deep submersibles and sur- 
face ships. Among various critical problems in the ap- 
plications of fiber composite laminate structures, de- 
formation and failure under compression have been of 
significant concern. In compressive failure of compos- 
ite shell structures, optimization of variables is of criti- 
cal importance in designing reliable composite struc- 
tures and better understanding of the compressive 
structural failure behavior. In this report, based on the 
sequential linear programming technique, an effective 
optimization method and its associated algorithm are 
developed suitable for a systematic study of bucklin 
Stability and design of fiber composite laminate she fl 
structures with complex geometry under general load- 
ing. The optimization method is used to study the fol- 
lowing important buckling optimization problems of 
composite shells: (1) optimization of fiber orientations 
for maximizing buckling resistance of composite shells 
without cutouts, (2) optimization of fiber orientations 
for maximizing buckling resistance of composite shelis 
with circular cutouts, and (3) optimization of cutout ge- 
ometry for maximizing buckling resistance of a com- 
posite shell. 


146,469 
AD-A234 066/9/GAR PC A03/MF A01 
National Center for Composite Materials Research, 
Urbana, IL. 
Anelastic Deformation of a Thermoplastic-Matrix 
Fiber Composite at Elevated Temperature; Part 1: 
Neat Resin Structure Characterization. 
Technical rept. 

W. Chen, A. Miyase, S. S. Wang, and P. H. Geil. 
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This, the first of a series of papers on the properties of 
a thermoplastic polyamide matrix (poly (bis 4-4’ dicy- 
clohexylmethane) n-dodecane-diamide)/graphite fiber 
composite, describes the structural characterization of 
the neat resin by differential scanning calorimetry 
(DSC) and x ray diffraction as a function of processing 
history. The representative thermoplastic matrix poly- 
mer for advanced composite is partially crystalline (ca. 
20%) under normal composite processing conditions, 
but can be quenched to a completely amorphous 
state. The complex DSC results are shown to result, at 
least in part, from the presence of a different crystal 
structure in slow cooled matrix than in quenched, an- 
nealed or fiber samples, to a melting-recrystallization - 
melting process during heating and to the effect of 
heating rate. 
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Tensile/Compressive Fatigue and Interface Char- 
acterization of Al203 Fiber/Al-2.5% Li Alloy Metal 
Matrix Composite. 

Technical rept. 

M. M. Buckley, and J. Homeny. Jun 90, 106p Rept 
no. UIUC-NCCMR-90-08 


The fatigue response to cyclic roads of a continuous 
A1203 fiber/aluminum-lithium alloy metal matrix com- 
posite was successfully characterized at room temper- 
ature and 175 C. Low cycle fatigue was dominated by 
crack propagation perpendicular to the axial fiber di- 
rection at both temperatures. Alternately, high cycle fa- 
tigue was governed by crack propagation parallel to 
the axial fiber direction; at room temperature this crack 
growth was believed to have occurred through the 
matrix, whereas at 175 C it propagated through weak- 
ened composite interfaces. The interfacial reaction 
product was also thoroughly characterized for both as- 
received composites and composites subjected to 10 
million cycles at 175 C (defined as runout). In the as- 
received composite, interfaces ranged in thickness 
from 0.05 to 0.8 microns. Its growth was non-homoge- 


neous and preferential along the grain boundaries of 
Al203. The reaction product was composed of two 
phases: (1) LiA1508 (a cubic spinel) and (2) alpha- 
LiA102. The cubic spinel was determined to be the 
major phase. The combination of cyclic loads (as they 
affect compressive and tensile strength) and elevated 
temperatures caused an exaggerated growth of the in- 
terfacial reaction zone; the layer thickness after runout 
ranged from 0.05 to 6.0 microns. This growth process 
corresponded to a weakening of the interface, which 
decreased fatigue strength at the elevated test tem- 
perature of 175 C. 
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Creep and Physical Aging in a Polyamideimide- 
Carbon Fiber Composite. 

Technical rept. 

M. E. Nichols, S. S. Wang, and P. H. Geil. Jan 90, 
57p Rept no. UIUC-NCCMR-90-03 


The creep properties of an amorphous thermoplastic 
polyamideimide and it’s continuous carbon fiber com- 
posite have been investigated. Creep behavior in the 
viscoelastic (low stress) and viscoplastic (high stress) 
ranges was examined. The interaction of physical 
aging with the creep behavior of the material was 
found to be significant in both stress regimes. Physical 
aging shifted creep curves to longer times in the vis- 
coelastic range, reducing the total amount of creep 
strain in both the viscoelastic ranges. The amount of 
non-recoverable strain produced during viscoplastic 
creep was my « ly dependent upon the amount of time a 
sample was held under load due to concurrent physi- 
cal aging. Specimens aged significantly prior to testing 
showed no undue time dependence in the amount on 
non-recoverable creep strain produced. The visco- 
plastic creep behavior was shown to be composed of 
instantaneous localized plastic deformation, viscous 
Strain, stiffening due to aging, and densification due to 
aging. 
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Anelastic Deformation of a Thermopiastic-Matrix 
Fiber Composite at Elevated Temperature; Part 3: 
Structure and Thermomechanical Properties of 
AS4/J1 Polymer Composite. 

Technical rept. 
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89, 26p Rept no. UIUC-NCCMR-89-3 


Structural characterization of the AS4-graphite/J1- 
polymer composite were conducted, usin 9 Differential 
Scanning Calorimetry (DSC) and Wide-Angel X-Ray 
Diffraction (WAXD) analysis. The DSC results indicate 
the significant effect of processing variables on the 
morphology, microstructure and crystallinity of the 
fiber reinforced semicrystalline thermoplastic matrix 
composite. From the WAXD results, crystallinity of the 
composite is determined. Time-temperature depend- 
ent thermomechanical properties of the composite are 
evaluated, using dynamic mechanical property spec- 
troscopy and creep compliance measurements. Dy- 
namic mechanical property spectra reveal the matrix 
dominant time-temperature dependent behavior of the 
composite under torsional loading. Elevated tempera- 
ture creep compliance in the longitudinal direction 
shows time-temperature independent behavior, 
whereas transverse creep deformation is found to be 
significantly time-temperature-stress dependent. 
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A continuum consolidation is purposed for analyzing 
the filament winding of thermoset composite cylinders 
with arbitrary thickness. The model takes account of 
the variation of both the instantaneous stiffness and 
the permeability of the mixture with fiber compaction. 
Due to resin filtration, the structure of the resulting ini- 
= ca many oes value problem is similar ae that of a 

j boundary problem. Based on this analogy, a 
finite lerence scheme is devised for the solution of 
the problem. For the case of winding onto a rigid man- 
drel, the results point to the existence of an active and 
a passive zone of consolidation. The results further in- 
dicate the possibility that during hoop winding of rela- 
tively thick cylinders, the tension can be completely 
pose Da portion of the passive zone away from the 
mai el. 
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Technical rept. 
S. S. Wang, J. Blondet, A. Miyase, and K. B. Su. Nov 
89, 41p Rept no. UIUC-NCCMR-89-26 


A study on the interlaminar fatigue crack growth be- 
havior in a thermoplastic matrix composite at both 
room elevated temperatures is presented. 

ments are conducted on an AS4-graphite fiber/poly- 
amide J1 resin composite system. Details of interia- 
minar — are studied, using double-cantile- 
ver beam (DCB) composite specimens under displace- 
ment controlled cyclic loading. Governing fracture me- 
chanics parameters, (Gl)max’ (Gi)min and GI delta 
during fatigue, are determined from a geometrically 
nonlinear analysis of the DCB experiment. The interia- 
minar fatigue experiments, conducted at room and ele- 
vated temperatures up to the glass-transition tempera- 
ture of the resin matrix, reveal that crack growth in the 
composite follows the Paris’ type power-law equation 
at all test temperatures. The exponent n of the power- 
law expression remains relatively constant at tempera- 
tures below the glass-transition of the matrix resin. 
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This paper presents autoclave temperature histories to 
cure thick-section composite cylinders with graphite 
fibers and thermoset resins. The two cylinders consid- 
ered have wall thicknesses of 0.15 m and 0.3 m. The 
first objective is to achieve a consolidation period 
when the resin viscosity is everywhere relatively low 
for a reasonably long period of time. For the 0.15 m 
thickness cylinder, the viscosity drops below 15 Pa’s 
for 4.1 hrs.; for the 0.3 m thickness cylinder, the viscos- 
ity drops below 30 Pa’s for 3.4 hrs. The second objec- 
tive is to complete curing with the constraint that the 
temperature never exceeds 180 C at any point in the 
composite. This objective is achieved by limiting the 
autoclave temperature after the consolidation period. 
The peak interior temperature is very sensitive to small 
changes in the autoclave temperature during the final 
stages of curing. 
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This report describes the methods of fabrication, the 
test methods and test results used to develop and 
demonstrate a through-the-thickness reinforcement 
stitching process to obtain improved resistance to 


of optimized rows of stitching at the exposed 
edges of composite panels significantly improves the 
impact resistance, reduces area of damage, eliminates 
delamination and should effectively reduce required 
frequency of repair. 
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Anelastic Deformation of a Thermoplastic-Matrix 
Fiber Composite at Elevated Le er ee Part 2. 
Time-Temperature Dependent Matrix Behavior. 
Technical rept. 

A. Miyase, A. W.-L. Chen, P. H. Geil, and S. S. 
Wang. Oct 89, 44p Rept no. UIUC-NCCMR-89-12 


This is the second in a series of papers on the anelas- 
tic deformation behavior of a thermoplastic polymer- 
matrix/graphite-fiber composite. In the previous paper 
we reported the structural characterization of the neat 
resin; in this paper the time and temperature depend- 
ent mechanical properties of the resin, are addressed 
as a function of processing (structure) history. Such a 
study is needed for understanding matrix-dominated 
properties of the composite and to guide the improve- 
ment and application of the composite system. The 
time-temperature dependent ies of matrix and 
composite are examined in detail since this class of 
composites are being considered for elevated-temper- 
ature applications. 


146, 
AD A234 186/5/GAR PC A03/MF A01 
National Center for Composite Materials Research, 


of a Unidirectional Fiber Com- 
echnical rept. 
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H. Teng, and A. Agah-Tehrani. Jan 91, 23p Rept no. 
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Interfacial slippage of a unidirectional fiber composite 
under longitudinal shearing is analyzed. The finite con- 
centration of fibers has been taken into account by uti- 
lizing the composite cylinder model in the formulation 
of the problem. The resulting mixed boundary value 
problem leads to a system of dual series equations, 
which are then reduced to a Fredholm integral equa- 
tion of the first kind with a logarithmic singularity. 
extent of slip region, which depends on the level of 
loading, along with the distribution of shear tractions at 
the fiber-matrix interface is determined by solving the 
integral equation numerically. 
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Static and Cyclic Compressive Fatigue of Thermo- 
plastic-Matrix Composite in Ambient and Moisture 
Environments. 

Technical rept. 

K. Van Chau. Aug 90, 56p Rept no. UIUC-NCCMR- 
90-09 


Advanced fiber-reinforced thermopiastic-matrix com- 
posites are being considered for many advanced engi- 
neering applications. Among various issues involved in 
these applications, deformation and failure behavior of 
the composites under static and cyclic compressive 
loading in ambient and moisture environments are sig- 
nificant concern. In this study, a graphite-fiber/polyam- 
ide thermoplastic (AS4/J1) composite system is con- 
sidered. Monotonic and cyclic fatigue compressive 
loadings are applied to the composite in ambient and 
moisture environments. The objectives of this re- 
search are to study: (1) compressive fatigue strength 
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and failure modes; (2) compressive fatigue dama: 

process and associated property degradation; (3) 
bttect of water absorption on compressive fatigue fail- 
ure behavior; and (4) effect of lamination parameters 
on compressive fatigue properties. 
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An analytical study has been conducted to investigate 
the elevated- temperature creep buckling behavior of 
thermoplastic-matrix composite laminates subjected 
to multiaxial loading. Anisotropic time-temperature de- 
pendent viscoelastic constitutive equations of the 
composite are constructed first, using the experimen- 
tal results and the modified Prony series expansion so- 
lution. Creep buckling loads and associated creep fail- 
ure times are determined by a time-dependent bifurca- 
tion buckling analysis of the thermoplastic composite 
laminates under general loading in an elevated-tem- 
perature environment. Detailed solutions for high-tem- 
perature creep buckling and associated failure mode 
shapes of the AS4/J1 thermoplastic composite lami- 
nates with various fiber orientations are obtained. The 
creep buckling mode shape —— and the accom- 
panying failure loads are studied three commonly 
encountered loading modes: (1) pure shear, (2) biaxial 
compression with any arbitrary stress biaxiality ratios, 
and (3) combined axial compression and shear load- 
ing. 
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Transverse Crack Growth and Fracture of a Ther- 
moplastic-Matrix Fiber Composite at Room and 
Elevated Temperatures. 
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A study of transverse crack growth and fracture behav- 
ior in a thermoplastic-matrix fiber composite at bath 
room and elevated temperatures is conducted. Owing 
to the significant ductility of constitutive properties of 
the thermoplastic composite, a nonlinear fracture me- 
chanics approach is taken in the study. Experiments 
are conducted on the AS4-fiber/polyamide-matrix 
composite, using a notched compact tension speci- 
men. The influence of temperature, ranging from room 
temperature up to glass transition temperature, on 
transverse crack initiation and growth toughnesses 
and the final fracture has been studied. It is found that 
the initiation toughness of transverse crack growth is 
very sensitive to the temperature change. Contrary to 
the behavior in the neat thermoplastic J1 resin, an in- 
crease in temperature increases the transverse crack 
initiation toughness. 
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The objective of this work has been to study composite 
systems in which carbon fibers are dispersed in a liquid 
crystal polymer matrix. The fundamental point of inter- 
est here has been the interfacial response that fiber 
surfaces can potentially induce in self-ordering poly- 
mers. The matrix material used was a thermotropic 
liquid crystal polyester synthesized in our laboratory 
from the monomers p-aceto nzoic acid, diacetoxy- 
hydroquinone, and pimelic acid. The aromatic-aliphatic 
polymer was characterized by NMR as a chemically 
disordered polymer of the three structural units which 
_ a nematic phase at temperatures above 150 
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High-temperature, thermoelastic constitutive proper- 
ties of a randomly oriented whisker-reinforced ceramic 
——— under a small temperature change are stud- 
ied ti etically and numerically. Based on a linear ef- 
fective thermoelastic constitutive theory for heteroge- 
neous solids, several micromechanics averaging 
schemes, i.e., the direct approach, the self-consistent 
scheme and the differential scheme, are introduced to 
predict the effective thermoelastic properties of a ce- 
ramic composite system with a 3-D randomly oriented, 
transversely isotropic whiskers at different reference 
temperature levels. For illustration, a hot-pressed SiC- 
whisker/Al203-matrix composite system is consid- 
ered. Systematical numerical studies of effects of ma- 
terial and microstructural parameters on effective ther- 
moelastic properties of the composite are conducted. 
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The nonlinear stress-strain behavior of unidirectional 
fiber composite material was examined. Two ap- 
proaches were adopted. The first approach considers 
the stress-strain as nonlinear elastic relations, which 
are derived at through the use of a complementary 
energy density function, and takes into account the 
material symmetry. The second approach adopts the 
Ramberg- representation of one-dimensional 
stress-strain curves. By utilizing the deformation theory 
to express the nonlinear parts of the strain, a non- 
linear stress-strain behavior was obtained. An incre- 
mental formulation of these theories was implemented 
in a finite element analysis. These approaches were 
examined in the context of postbuckling analysis of 
thick-section laminated plates. 
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In ceramic matrix composites, whisker reinforcements 
are primarily utilized to enhance the fracture tough- 
ness. Essentially, the whisker reinforcement prevents 
catastrophic brittle failure by providing processes that 
dissipate energy during crack propagation. Various 
toughening mechanisms, such as crack deflection, 
whisker pullout, and whisker re are probably all 
operative to some extent. The toughening increment 
produced by each mechanism ipa on various mi- 
crostructural features. One feature of particular impor- 
tance for optimizing fracture toughness concerns the 
nature of the whisker/matrix interface, which can be 
controlled largely by the physical, chemical, and struc- 
tural properties of the whiskers. 
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Whisker reinforced ceramic matrix composites have 
received a great deal of attention for applications as 
a temperature structural materials in, for example, 

anced heat engines and high temperature energy 
conversion systems. For these applications, where 
mechanical reliability is critical, the improvements that 
can be realized in fracture stress and fracture tough- 
ness by the addition of whiskers to polycrystalline ce- 
ramics are of great interest. The primary role of the 
whisker reinforcement is to prevent catastrophic brittle 
failure by activating mechanisms that dissipate ener 
during crack propagation. Relevant toughening mech- 
anisms include whisker bridging, whisker pullout, crack 
deflection, and microcrack formation. 
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California Inst. of Tech., Pasadena. Dept. of Electrical 
Engineering. 

Structural and Electrical Evolution of the Al/RuO2 
Interface Upon Thermal Annealing. 

Q. T. Vu, E. Kolawa, and M.-A. Nicolet. 1991, 9p 
ARO-26287.5-MS, 

Contract DAAL03-89-K-0049 

Availability: Pub. in Solid-State Electronics, v34 n3 
p271-278 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A234 264/0/GAR PC A03/MF A01 
Pittsburgh Univ., PA. Dept. of Physics and Astronomy. 
Far- and Mid-infrared Properties of Metal-insulator 
Composite Materials. 

Final technical rept. 1 Sep 85-31 Dec 90. 

R. P. Devaty. 28 Mar 91, 24p 

Contract N00014-85-K-0808 


The goal of this research ae was to investigate 
the infrared properties of insulator granular com- 
posite materials in order to better understand the rela- 
tionships between the observed electromagnetic prop- 
erties, particularly the absorption, and the underlying 
physical mechanisms. There are several contributions 
to the observed infrared behavior of a composite ma- 
terial. First is the optical behavior of the individual me- 
tallic and insulating grains that make up the material. 
An important issue is the dependence of these proper- 
ties on particle size due to boundary effects, quantum 
size effects, etc. The shapes of the particles is also 
important. Second is the effect of composition. The 
electromagnetic properties of a metal and an insulator 
differ greatly. The infrared properties of the composite 
material will clearly depend on the volume fraction of 
metal. The percolation threshold, which specifies the 
composition for the onset of electrical conduction for a 
conductor mixed with an insulating host, is a funda- 
mental parameter that characterizes the composition 
dependence. 


146,492 

AD-A234 278/0/GAR PC A03/MF A01 
Hennes Univ., PA. Dept. of Physics and Astronomy. 
Infrared Properties of Pt/Al203 Cermet Films. 

M. F. MacMillan, R. P. Devaty, and J. V. Mantese. 
1989, 30p 

Contract N00014-85-K-0808 

Prepared in cooperation with General Motors Re- 
search Lab., Warren, Ml., Electrical and Electronics 
Engineering Dept. 


The room temperature transmittance and front reflec- 
tance of mid- and near-infrared radiation by thin Pt/ 
Al203 cermet films prepared by electron beam evapo- 
ration onto sapphire substrates were measured using 
a Fourier transform spectrometer. The high value of 
the dc percolation threshold for the Pt.Al203 system is 
evidence for correlations in the positions of the parti- 
cles that can be described by coated-grain topologies. 
The data were compared with the predictions of five 
effective medium models, which feature different mi- 
crostructural topologies. Effective medium theories are 
commonly used to model the optical properties of 


granular composite materials such as cermet films. If 
one considers a two-component metal-insulator com- 

posite material over the complete range of composi- 

tion, a characteristic parameter relevant to both the 

electrical and optical properties is the percolation 
reshold. 
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AD-A234 279/8/GAR 
Pittsburgh Univ., aon Dept. a 
Scaling Theory Applied to Far 
by Metal-insulator 

R. P. Devaty. 1989, 13p 
Contract N00014-85-K-0808 


PC A03/MF A01 

ics and Astronomy. 

infrared Absorption 
Materials. 


Dynamic scaling theory is used to obtain expressions 
for the far infrared absorption coefficient alpha of 
metal-insulator granular composite materials near the 
de percolation threshold pc in the quasistatic limit. 
Anomalous frequency dependence is predicted near 
pc for 50 angstrom radius Au particles. The fr 
dependence of alpha obtained from an analysis of 
published data on Au blacks is inconsistent with the 
scaling theory for Drude Au particles in the three di- 
mensional limit. 
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AD-A234 316/8 
Vrije Univ., Brussels (Belgium). 
Polymer 


Not available NTIS 
Composite Systems 


ications. 
A. H. Cardon, and G. Verchery. 1990, 550p R/D- 
6183-MS-02 
Contract DAJA45-89-M-0213 
Availability: Elsevier Science Publishi 
Vanderbilt Ave, New York, NY 10017. Hi 
copies furnished by NTIS. 


Co. Inc., 52 
$150.00. No 


Advanced, high-performance composite materials are 
really material systems. The constituent materials 
interact in such a way that their collective response is 
more than the linear sum of the response of the con- 
stituents. This simple reality provides the technical 
community with a remarkable opportunity to create 
composite material systems which are uniquely suited 
to perform specific engineering tasks. At the same 
time, this systems aspect of composite materials is a 
very great challenge to the research community. In in- 
troduces complexity, nonlinearity, and scaling prob- 
lems (to name a few) which require the development of 
new representations of material behavior, from the 
standpoint of mechanics, chemistry, and physics. 
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AD-A234 327/5/GAR PC A01/MF A01 
cael Preece Univ., PA. Dept. of Physics and Astronomy. 
Infra of Thin Pt/Al203 Granular 
metal ineuletor Com Composite Films. 

M. F. MacMillan, R. P. Devaty, and J. V. Mantese. 
1989, 3p 

Contract N00014-85-K-0808 

Availability: Pub. in Materials Research Society Sym- 
posia Proceedings, v132 p99-103 1989. Available only 
to DTIC users. No copies furnished by NTIS. 


The reflection of mid- and near-infrared radiation (400- 
15000 cm-1 by thin Pt/A1203 cermet films was meas- 
ured using Fourier transform spectrometer. The data 
were compared with predictions of three models for 
the effective optical constants of heterogeneous mate- 
rials: Maxwell-Garnet, Bruggeman, and a simplified 
version of a probabilistic growth model due to Sheng. 
Sheng’s model provides the best description of the 
data over the complete ra — of metallic volume frac- 
tion. This result is expected based on the most likely 
topology of the films and is in agreement with other 
work on similar at higher frequencies. The relationship 
between the microstructural topology, the optical prop- 
erties of a heterogeneous system, and their descrip- 
tion by an hoi neous effective dielectric function 
has been made clear in recent years. The prediction of 
the optical response of a granular metai/insulator 
composite material over the complete range uf com- 
position provides an especially stringent challenge to 
effective medium theories. 
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AD-A234 446/3/GAR PC A04/MF A01 
Naval Air Development Center, Warminster, PA. Air 
Vehicle and Crew Systems Technology Dept. 


146,499 


MATERIALS SCIENCES 
Composite Materials 


Damped Plate Theory. 


Ti ept. Apr 89-Apr 90. 
3 Barrett. 30 Jul 90, 56p Rept no. NADC-90066- 


ae ae te ae at ian aie 
theory for anal inated anisotropic 
—_ plates. The ome consist of laminated face 


AD-A234 493/5/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
invariant Failure Criterion for Com- 


Pal rept Feb 87. 89. 


} ag ‘eng, and S. E. Groves. Mar 91, 18p BRL-CR- 
Contract W-7405-ENG-48 


The finite-strain-invariant failure criterion, developed 
by Feng was evaluated with the experimental data for 
a boron/epoxy, symmetrically balanced, angle-ply 
laminate. results indicate that the failure-criterion 
prediction agrees with the data and that 
the failure criterion also predicts the matrix or fiber- 
dominated modes of failure. Two special ed. The 
cases in infinitesimal strain theory are obtained. 
failure criteria for these special cases preserve the 
mathematical forms of both the generalized Von Mises 
yield criterion and the Von Mises yield criterion in plas- 


146,498 


DE91010894/GAR PC a A01 
Walcoff and Associates, Inc., a 
matrix eee survey of 


Polymer 
federally programs. Final report. 
Progress 


rept. 
Jun 90, 177p DOE/ER/30152-T1 
Contract AC01-89ER30152 
Sponsored by Department of Energy, Washington, DC. 


Cees es ee ee ae 
of the Federal government other than the Department 
of Energy (OUE) in the area of advanced 

matrix composites (PMCs). — i ae the 
report to avoid dupli i 
— its word researc 


. The ‘survey identified a total of 778 
projects. More than half of the total pr identified 
emphasize materials research with a goal toward de- 
veloping materials with improved performance. Al- 
though an almost equal number of identified materials 
projects focus on thermosets and lastic, ther- 
moplastic receive more attention because of their in- 
creased impact resistance and their easy formability 
and re-formability. Only 15 percent of the projects 
identified focus on manufacturing techniques, despite 
the need for efficient, economical methods of manu- 
— products constructed of PMCs--techniques 
—_ for PMCs to gain widespread acceptance. 

NASA sponsors considerable research efforts to study 
the use of PMC aircraft components, particularly wings 
and and spacecraft components. Depart- 


fuselages, 
ment of Defense (DOD) is investigating ways to im- 
prove composites and increase their use in military air- 
craft. None of the projects identified investigate the 


use of PMCs in automobile construction despite the 
potential energy savii and other benefits that could 
result. Three issues to be addressed concerning PMCs 
research are economy of use, improvements in proc- 
essing, and education and training. Five — tech- 
nologies have been identified that could greatly 
from increased use of PMCs: aircraft fuselages, auto- 
mobile frames, high-speed machin-ry, electronic 
packaging, and construction. 12 refs., 1 fig., 3 tabs. 
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N91-21242/3/GAR 


September 1, 1991 





MATERIALS SCIENCES 
Composite Materials 


National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
er 


Novel Method of Testing the Shear Strength of 
Thick Honeycomb Composites. 

A. J. Hodge, and A. T. Nettles. Mar 91, 16p NAS 
1.60:3108, NASA-TP-3108 


Sandwich composites of aluminum and glass/phenolic 
honeycomb core were tested for shear strength before 
and after impact damage. The assessment of shear 
strength was performed in two ways; by four point 
bend testing of sandwich beams and by a novel double 
lap shear (DLS) test. This testing technique was devel- 
oped so smaller specimens could be used, thus 
making the use of common lab scale fabrication and 
testing possible. The two techniques yielded similar 
data. The DLS test gave slightly lower shear strength 
values of the two methods but were closer to the sup- 
plier’s values for shear strength. 


146,500 

N91-21243/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Mechanical Behavior of Fiber Reinforced SiC/ 
RBSN Ceramic Matrix Composites: Theory and Ex- 
periment. 

A. Chulya, J. P. Gyekenyesi, and R. T. Bhatt. 1991, 
30p NAS 1.15:103688, E-5907, NASA-TM-103688 
Contracts NCC3-81, DA PROJ: 1L1-61102-AH-45 
Prepared in Cooperation with Army Aviation Systems 
Command, Cleveland, OH. Presented at the 36TH 
International Gas Turbine and Aeroengine Congress 
and Exposition, Orlando, FL, 3-6 Jun. 1991; Spon- 
sored by Asme. 


The mechanical behavior of continuous fiber rein- 
forced SiC/RBSN (Reaction Bonded Silicon Nitride) 
composites with various fiber contents is evaluated. 
Both catastrophic and noncatastrophic failures are ob- 
served in tensile specimens. Damage and failure 
mechanisms are identified via in-situ monitoring using 
NDE (nondestructive evaluation) techniques through 
the loading history. Effects of fiber/matrix interface de- 
bondi (splitting) parallel to fibers are discussed. Sta- 
tistical failure behavior of fibers is also observed, espe- 
cially when the interface is weak. Micromechanical 
models incorporating residual stresses to calculate the 
critical matrix cracking strength, ultimate strength, and 
work of pull-out are reviewed and used to predict com- 
posite response. For selected test problems, experi- 
mental measurements are compared to analytical pre- 
dictions. 


146,501 
N91-21244/9/GAR 
Oxford Univ. (England). 
Modelling of the Impact Response of Fibre-Rein- 
forced Composites. 

Final Report. 

Y. L. Li, J. Harding, and C. Ruiz. 1990, 147p OUEL- 
1863/90, ETN-91-98961 

Contract AF-AFOSR-0129-87 


No abstract available. 


PC A07/MF A01 


146,502 
N91-21245/6/GAR 
(Order as N91-21244/9/GAR, PC A07/MF 
A01) 


Oxford Univ. (England). 

Effect of Strain Rate on the Through-Thickness 
Elastic Properties of Woven Laminates. 

Y. L. Li, J. Harding, and M. E. C. Taylor. 1990, 27p 

In Its Modelling of the Impact Response of Fibre-Rein- 
forced Composites 27 p. 


Woven carbon, woven glass and hybrid woven 
carbon/woven glass epoxy laminates are prepared 
and tested in tension at a quasistatic and an impact 
rate of strain. The tensile load is applied normal to the 
interlaminar plane and strain gauge rosettes are used 
to determine the corresponding strains in the loading 
and transverse directions. From the data obtained the 
effect of strain rate on the tensile elastic modulus in 
the through thickness direction and on the values of 
Poisson's ratio for planes normal to the warp and weft 
reinforcing directions is determined. 


146,503 
N91-21246/4/GAR 
(Order as N91-21244/9/GAR, PC saa by 
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Oxford Univ. (England). 

New T of Shear Specimen for Measuring the In- 
terlaminar Shear Si ith under impact Loading. 
Y. L. Li, J. Harding, and C. Ruiz. 1990, 30p 

In Its Modelling of the Impact Response of Fibre-Rein- 
forced Composites 30 p. 


Two new designs of shear specimen, suitable for use 
in the Hopkinson bar to measure the interlaminar 
shear strength in woven reinforced composite materi- 
als at different strain rates, are presented. The finite 
element method is used to calculate the shear stress 
distribution along the shear plane. The results show a 
more uniform shear stress in the second specimen 
design. The introduction of a small notch to initiate 
shear failure on a prechosen plane results in a small 
stress concentration near the notch tip. This stress 
concentration is much smaller than for the first design, 
a double lap shear specimen, and for other specimens 
previously used to measure impact shear strength. 


146,504 
N91-21247/2/GAR 
(Order as N91-21244/9/GAR, PC A07/MF 
A 


01) 
Oxford Univ. (England). 
interlaminar Shear Strength of Woven Carbon, 
Woven Glass and Woven Carbon/Glass Hybrid 
Laminates under Static and Impact Loading. 
Y. L. Li, J. Harding, and M. E. C. Taylor. 1990, 63p 
In Its Modelling of the Impact Response of Fibre-Rein- 
7 — 63 p. Previously Announced as 

91-14423. 


Double lap shear specimens are prepared from woven 
carbon and woven glass plies and the shear strength 
determined on the interlaminar plane between two 
carbon plies, two glass plies and one carbon and one 
glass ply. Specimens are prepared from dry woven 
mats hand laid up in an epoxy resin matrix. All carbon 
specimens are prepared from a satin weave carbon/ 
epoxy prepreg. Tests are performed under static load- 
ing using an Instron testing machine and under impact 
loading using a tensile split Hopkinson bar. The results 
show that the interlaminar shear stress is highest for 
the specimens prepared from the carbon/epoxy pre- 
preg under both static loading and impact loading. For 
the specimens prepared from dry woven mats and 
epoxy resin under static loading the interlaminar shear 
strength is highest for the hybrid hand layup and is 
lowest for the all glass hand layup. For all the carbon 
hand layup the interlaminar shear strength is slightly 
less than that of the hybrid specimen. The results 
show that interlaminar shear strength is remarkably 
strain rate dependent. The interlaminar shear strength 
increases by about 72.6 pct. under impact loading for 
all glass material, 70.4 pct. for all carbon material and 
55.6 pct. for the hybrid material. Under impact loading 
the interlaminar strength is highest for the all carbon 
hand layup and is lowest for all glass hand layup. For 
the hybrid specimen it is slightly less than for the all 
carbon hand layup. 


146,505 
N91-21248/0/GAR 
(Order as N91-21244/9/GAR, PC A07/MF 
A01) 


Oxford Univ. (England). 

Analysis of Failure in Woven Carbon/Epoxy Lami- 
nates under Quasi-Static and Impact Loading. 

J. ae and Y. L. Li. 1990, 38p 

In Its Modelling of the Impact Response of Fibre-Rein- 
forced Composites 38 p. 


A finite element method is used to determine the ten- 
sile stress concentration factors and the interlaminar 
shear stresses close to a failed ply in a woven carbon 
reinforced epoxy laminate under tensile loading. Ply 
failure is modeled by a reduction in stiffness in the 
loading direction. Different reductions in stiffness, rep- 
resenting either matrix breakup or fiber tow fracture 
are studied and the redistributed stress system, for the 
case where delamination follows initial ply failure, is 
determined. The results of the theoretical analyses are 
discussed in the light of experimental data from tensile 
tests on a similar laminate at both a quasistatic and an 
impact rate of owe om the failure process at each 
rate of strain is described. 


146,506 
N91-21249/8/GAR 
(Order as N91-21244/9/GAR, PC Moon) 
1 


Oxford Univ. (England). 


pm Wave Propagation in Hybrid Composite Ma- 
te 

Y. L. Li, C. Ruiz, and J. Harding. 1990, 24p 

In Its Modelling of the Impact Response of Fibre-Rein- 
forced Composites 24 p. 


The dynamic response, in particular, the interlaminar 
shear stress, in three layer symmetrical hybrid com- 
posites is studied using the shear lag model. Theoreti- 
cal solutions for four different types of loading are ob- 
tained. Numerical examples are given for the step 
loading case and the results obtained show good 
agreement with those determined using the finite ele- 
ment method. The interlaminar shear stress is com- 
posed of static and dynamic parts and the peak interla- 
minar shear stress, which occurs at the loading end 
under the step uniform pressure loading, is dominated 
by the static stress and is dependent on the stiffness 
ratio between the center and the outer plies. This 
agrees with the solution for the infinite length case. 


146,507 
N91-21250/6/GAR 
(Order as N91-21244/9/GAR, PC eat +-+4 
1 


Oxford Univ. (England). 

Mechanical Behaviour of Composite Materials 
under Impact Loading. 

J. Harding. 1990, 17p 

In Its Modelling of the Impact Response of Fibre-Rein- 
forced Composites 17 p. 


The problems of characterizing the mechanical behav- 
ior of composite materials under impact loading are 
discussed. Techniques for determining such behavior 
for tensile, compressive and shear loading are de- 
scribed and some qualitative conclusions are drawn 
from the results obtained. It is concluded that care is 
required in evaluating the data obtained if true material 
properties are to be derived. More work is needed if 
particular damage processes are to be isolated and 
their individual rate dependence determined. 


146,508 

N91-21252/2/GAR PC A03/MF A01 
Sverdrup Technology, Inc., Brook Park, OH. 

Flat Tensile Specimen Design for Advanced Com- 
posites. 

Final Report. 

D. W. Worthem. Nov 90, 19p NAS 1.26:185261, E- 
5602, NASA-CR-185261 

Contract NAS3-25266 

Original Contains Color Illustrations. 


Finite element analyses of flat, reduced gage section 
tensile specimens with various transition region con- 
tours were performed. Within dimensional constraints, 
such as maximum length, tab region width, gage width, 
gage length, and minimum tab length, a transition con- 
tour radius of 41.9 cm produced the lowest stress 
values in the specimen transition region. The stresses 
in the transition region were not sensitive to specimen 
material properties. The stresses in the tab region 
were sensitive to specimen composite and/or tab ma- 
terial properties. An evaluation of stresses with differ- 
ent specimen composite and tab material combina- 
tions must account for material nonlinearity of both the 
tab and the specimen composite. Material nonlinearity 
can either relieve stresses in the composite under the 
tab or elevate them to cause failure under the tab. 


146,509 

N91-21302/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Mechanical Strength and Thermophysical Proper- 
ties of PM212: A High Temperature Self-Lubricat- 
ing Powder Metallurgy Composite. 

Final Report. 

P. M. Edwards, H. E. Sliney, C. Dellacorte, J. D. 
Whittenberger, and R. R. Martineau. Dec 90, 30p 
NAS 1.15:103694, E-5913, NASA-TM-103694 
Contract DE-Al01-85CE-50162 


A powder metallurgy composite, PM212, composed of 
metal bonded chromium carbide and solid lubricants is 
shown to be Ys be a maximum application 
temperature of 900 C. The high temperature compres- 
sive strength, tensile strength, thermal expansion and 
thermal conductivity data needed to design PM212 
sliding contact bearings and seals are reported for sin- 
tered and isostatically pressed (HIPed) versions of 
PM212. Other properties presented are room tempera- 
ture density, hardness, and elastic modulus. In gener- 





al, both versions appear to have adequate strength to 
be considered as anon bearing materials, but 
the HiPed version, which is fully dense, is much strong- 
er than the sintered version which contains about 20 
percent pore volume. The sintered material is less 
costly to make, but the HiPed version is better where 
high compressive strength is important. 


146,510 

N91-21562/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

HITCAN for Actively Cooled Hot-Composite Ther- 
mostructural Analysis. 

C. C. Chamis, P. L. N. Murthy, S. N. Singhal, and J. 
J. Lackney. 1991, 20p NAS 1 15:103750, E-6002, 
NASA-TM-103750 

Presented at the 36TH International Gas Turbine and 
fg Congress and Exposition, Orlando, Fl, 3-6 
Jun. 1991; Sponsored by Asme. 


A computer code, high temperature composite analyz- 
er (HITCAN), was developed to analyze/design hot 
metal matrix composite structures. HITCAN i is a gener- 
al purpose code for predicting the global structural and 
local stress-strain response of multilayered (arbitrarily 
oriented) metal matrix structures both at the constitu- 
ent (fiber, matrix, and interphase) and the structural 
level, including the fabrication process effects. The 
thermomechanical properties of the constituents are 
considered to be nonlinearly dependent on several pa- 
rameters, including temperature, stress, and stress 
rate. The computational procedure employs an incre- 
mental iterative nonlinear approach utilizing a multifac- 
tor-interaction material behavior model, i.e., the materi- 
al properties are expressed in terms of a product of 
several factors that affect the properties. HITCAN 
structural analysis capabilities (static, load stepping - a 
multistep static analysis with material properties updat- 
ed at each step, modal, and buckling) for cooled hot 
structures are demonstrated through a specific exam- 
ple problem. 


146,511 

N91-21570/7/GAR PC A03/MF A01 
Aeronautical Research Inst. of Sweden, Stockholm. 
Mode 1 Interiaminar Fracture Toughness of 
Carbon/Peek a in an_ International 
Round Robin Program 

pA. gaa 1990, 44p FFA- TN-1990-41, ETN-91- 
Sponsored by Defence Material Administration, Stock- 
holm, Sweden. 


Participation in the European part of an international 
round robin test on interlaminar fracture toughness in 
mode 1 using the Double Cantilever Beam specimen 
(DCM) is described. The test was conducted by the 
European Group on Fracture (EGF), ASTM and the 
Japanese Institute of standards (JIS) and concentrat- 
ed on initiation values in a carbon/PEEK composite. 
The specimen pre; so and test procedure are de- 
scribed in detail. Three different evaluation methods 
were used. However, no significant difference was 
seen in results. Results are consistent with values re- 
ported by other groups and includes an initial ‘hump’ in 
a strain energy release rate G(sub IC) and a leveling 
off value of G(sub IC) = 1.6 kJ/sq m. Arguments are 
put forward against the use of initiation values as ma- 
terial properties. 


146,512 

PBS1-187336 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 

Interlaminar Shear Fracture of Laminated Com- 


[vamp 

inal rept. 

H. Chai. 1990, 15p 

Pub. in International Jnl. of Fracture 43, p117-131 


The interlaminar fracture toughness in mode II and 
mode Ill of a number of advanced composites was 
studied using beam type test specimens and scanning 
electron pore berg pecial emphasis was placed on 
elucidating the material aspects of the fracture proc- 
ess and on quantifying the effect of matrix on fracture 
energy. The fracture be 4 in mode II was independ- 
ent of crack extension while that for mode III exhibited 
a rather probabilistic ‘resistance’ behavior that was at- 
tributed to the effect of fiber bridging. The initiation 
fracture energy, considered here the true measure of 
G(Illc), coincided with G(lic). For either mode, the in- 
terlaminar region ahead of the crack tip exhibited con- 


siderable plastic deformations, the severity that is be- 
lieved to control the laminate t ness. The interia- 

minar fracture energy in shear, eby denoted as 
G(sc) (=G(llc)=Gilllc)), was accurately predicted 
from a straightforward adhesive joint fracture test pro- 
vided the adhesive thickness coincide with the thick- 
ness of the interlaminar resin layer. 


146,513 

PB91-194878 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Boulder, CO. Fracture and Deformation Div. 

Elastic Constants of Fiber-Reinforced Compos- 
ites: A Fresh Measurement Approach. 

Final rept. 

H. Ledbetter, and M. Lei. 1990, 3p 

Pub. in Proceedings of Ultrasonics Symposium, Hono- 
lulu, Hi., December 4-7, 1990, p1267-1269. 


Composites reinforced with uniaxial fibers often pos- 
sess transverse-isotropic symmetry and, ogre 
five independent elastic constants: C11, 

C66, C13. (X3 is the fiber direction, x4 ‘eo ‘plate- 
normal direction.) Measurements on a single speci- 
men along principal axes give all the Cij except C13. 
To get C13, the usual approach is to propagate waves 
in nonprincipal directions such as (110). A fresh ap- 
proach is proposed that requires measurements only 
along principal directions: < 100>. The approach also 
avoids the thin-plate problem, where measuring C22 
and C33 may be difficult. In the new approach, a pulse- 
echo ie Coe On te ncy) method is used to meas- 
ure C11 Ii three involve waves propagat- 
ing along X1, Geo the plate.) A resonance (kilo- 
hertz-frequency) method is used to measure two elas- 
tic compliances: S11 and S33, S44, and S12 come 
from simple formulas containing C44 and C66. S13 
comes from a relatively simple formula containing S11, 
$12, S33, and C11. The new approach is applied to a 
graphite-magnesium composite. 


Corrosion & Corrosion Inhibition 


146,514 

AD-A233 922/4/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. Dept. of Ma- 
terials Science and Engineering. 

Hydrogen Assisted Cracking and Corrosion of 
Some Highly a — Alloys. 

Final rept. 15 Dec 83-30 Sep 

H. W. Pickering. 1990, 29p 

Contract N00014-84-K-0201 

Availability: Pub. in Annual Review of Materials Sci- 
ence, v20 p299-338 1990. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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AD-A234 183/2/GAR PC A03/MF A01 
National Center for Composite Materials Research, 
Urbana, IL. 

penne”, of Low Power Plasmas on Carbon Fibre Sur- 
aces. 

Technical rept. 

C. Jones, and E. Sammann. Oct 89, 12p Rept no. 
UIUC-NCCMR-89-18 


The effect of a variety of low power plasmas (eg. NH3, 
air and Ar) on carbon fiber surfaces has been studied 

using X-ray photoelectron spectroscopy (XPS) and 
scanning electron microscopy (SEM). A comparison is 
made been two PAN based fibers (T300-from Amoco, 
and HMU-from Hercules), a pitch based fiber (P100- 
Amoco), and single crystal graphite. Grazing angle 
techniques have been used to probe only the first 12- 
15 A of the fiber surface and to obtain non-destructive 
depth information. Plasma treatments were carried out 
in an insitu plasma treatment cell which was attached 
to a PHI 5400 X-ray photoelectron spectrometer. This 
enabled the immediate effects of the plasma to be 
studied before the treated surface was exposed to air. 
Air plasma treatments of —_. crystal graphite and 
pitch based fibers resulted in the incorporation of alco- 
hol type functionality onto their surfaces, whereas the 
PAN based fiber surfaces contained both alcohol and 
carboxyl type groups. The effect of the air plasma on 
PAN based fibers is very similar to that of electro- 
chemical oxidations in aqueous electrolytes. 
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PC A03/MF A01 
Massachusetts nse ll Cambridge. Dept. of Ma- 


terials Science and Engineering. 
Corrosion of Graphite Aluminum Metal Matrix 


Technical rept. 1 Mar-31 Dec 90. 

M. A. Buonanno, R. M. Latanision, L. H. Hihara, and 
J. F. Chiang. Feb 91, 21p Rept no. TR-3 

Grant N00014-89-J-1588 


Several commercial G/Al MMCs have been studi 


which were predicted by the mixed electrode theory. 
The results indicate that processing conditions, espe- 
cially the cooling rate, had a influence on the 
corrosion behavior of the G/Ai M . Large scale G/ 
Al model MMCs were fabricated at MIT in order to 
study the corrosion behavior of G/Al galvanic couples 
with the scanning potential microprobe (SPM). Prelimi- 
nary results indicate that coating e with discon- 
tinuous alumina did not reduce 
/A\ galvanic one. lon implanting the surface of 
G/AI model MM Cs with zinc, a ca’ inhibitor, did 
reduce the canner G/AI galvanic couple; however, 
the protection was incomplete. 


corrosion rate of 
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DE91010286/GAR 
Argonne National Lab., IL. 
Atmospheric Fi 


PC A03/MF A01 


Cogeneration Air 
Heater 


Experiment. } 
W. Podolski, K. Natesan, W. Gerritsen, A. Stewart, 
and K. Robinson. 1991, 20p ANL/CP-71464, CONF- 
910424-6 
Contract W-31109-ENG-38 
International conference on fluidized bed combustion 
(11th), Montreal (Canada), 21-24 Apr 1991. Sponsored 
by Department of Energy, Washington, DC 


The US Department of Energy (DOE) sponsored the 
Atmospheric Fluidized-Bed neration Air Heater 
Experiment (ACAHE) to assess the performance of 
various heat exchanger materials in order to evaluate 
fluidized-bed combustion (FBC) air heater systems. 
Westinghouse Electric ation and its subcontrac- 
tors, Babcock & Wilcox, Foster Wheeler Development 
Corporation, and ABB/Combustion Engineering, spec- 
ified test —., and provided test article hardware 
for the ACAHE. Argonne National Laboratory, through 
a contract with Rockwell International, conducted 
tests in the DOE FBC facility located on a Rockwell 
site in El Segundo, CA. This paper presents an over- 
view of the project, a description of the facility and the 
test hardware, the test operating conditions, a summa- 
ry of the operation, and the results of analyzing un- 
cooled materials specimen probes that were exposed 
in the fluidized bed for various lengths of time. A table 
lists the 20 alloys used in the experiment. 6 refs., 20 


figs., 2 tabs. 
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DE91769133/GAR PC A03/MF A01 
Technische Univ. Ciausthal, Clausthal-Zellerfeld (Ger- 
many, F.R.). Abt. Korrosion und ee ce 
Reaktionen 


Stromabnehmermat 
und Natriumpolysulfid in Natrlum/Sctwefel Bat. 
terien. (Reactions between current collector- and 
sodium polysulfide in sodium/sulfide batteries). 
K. E. Heusler, and A. Grzegorzewski. 15 Nov 90, ‘op 
ETDE-mf-1769133 
In German. 
U.S. Sales Only. 


Two new methods were developed to measure corro- 
sion rates of potential materials for current collector in 
the sodium ifide melt of sodium-sulfur batteries. 
Changes with time of the thicknesses of thin films were 
measured using the 4-point resistance method and a 
method of differential reflection spectroscopy. Resist- 
ance measurements were found to be suitable for cor- 
rosion rates between about 2 (mu)m/a and several 
mm/a. Preliminary experiments with aluminum demon- 
strated that the optical method can be used for the 
measurement of very small corrosion rates. The 
steady state corrosion rate of aluminum at 350deg C 
was 150 (mu)m/a, the activation enthalpy around 300 
kJ/mol. At sufficiently high cathodic currents the corro- 
sion rates were observed to increase linearly with the 
square of the total current. Upon anodic polarisation 
the thickness of the passivating film was increased, 
but there was not much influence on the mean corro- 
sion rate, however there were indications of local dif- 
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ferences of the corrosion rate. The steel X10CrAI24 
corroded by growth of a film according to the parabolic 
rate law until a Sem state corrosion rate was at- 
tained being 90 (mu)m/a at 350deg C. The steel 
X10GrNiMO i 18 10 not containing aluminium cor- 
roded at the rate of 1.5 mm/a. The corrosion rate of 
chromium was even higher. On the other hand, stellite 
6 and Sane | carbon corroded at rates <2 (mu)m/a. 
(orig.) With 9 refs., 19 figs. 
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AD-A233 854/9/GAR PC A02/MF A01 
ey Center for Composite Materials Research, 


i. 
Localization Model of Rubber Elasticity and the 
Stress-Strain Behavior of a Network Formed by 
Cross-Linking a Deformed Melt Il. Equibiaxial Ex- 
tension and Pure Shear 
T. E. Twardowski, and oy J. Gaylord. 1 Jun 89, 9p 
Rept no. UIUC-NCCMR-89-0010 


The localization model of rubber elasticity is applied to 
the deformation behavior of networks formed by cross- 
ee melts in various states of strain, including equi- 

extension and pure shear. In the first paper of 
this series, the localization model of rubber elasticity 
was applied to the data of Batsberg et al. in which a 
melt was uniaxially strained, cross-linked in the 
strained state, released from its stretched state and, 
finally uniaxially deformed in various directions. The 
observed anisotropic elastic response was in good 
qualitative agreement with the theoretical predictions. 
In this paper, the localization model is applied to the 
data of Hvidt et al. for experiments similar to that de- 
scribed above, but with initial biaxial extension and 
pure shear deformations of the melt. 


146,520 

AD-A233 881/2/GAR PC A02/MF AO1 
Naval Research Lab., Orlando, FL. Underwater Sound 
Reference Detachment. 

Effect of Annealing on the Thermal and Dynamic 
Mechanical Properties of TMXDi Based Polyureth- 


anes. 

G. M. Stack. 1989, 10p 

Availability: Pub. in Proceedings of the North American 
Thermal Analysis Society Conference (18th) p802- 
803, 24-27 Sep 1989. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


146,52 
AD-A234 205/3/GAR PC A02/MF A01 
mat ‘camel for Composite Materials Research, 
Urbana, 
rene a Model of Rubber Elasticity and the 
Deformation a Network Formed by Cross-Linking 
a Strained Melt. 
Technical rept. 
R. J. Gaylord, T. E. Twardowski, and J. F. Douglas. 1 
Jun 89, 7p Rept no. UIUC-NCCMR-89-0009 


The localization model of rubber elasticity is applied to 
the deformation behavior of a network formed by 
cross-linking a strained melt. Recently, Kramer et al. 
made an important study of the effect of interactions 
between chains on the equilibrium elasticity of cross- 
linked networks. An uncross-linked melt was isother- 
mally stretched and then held at a constant strain at a 
temperature above its Tg. The stress was allowed to 
relax until the plateau region was reached. The sample 
was then quenched below Tg and cross-linked. It was 
then reheated to the original temperature and after 
some time to a still higher temperature to accelerate 
relaxation. Finally, the sample was cooled back to the 

inal temperature. The final force was found to be 
wit 7% of the value measured in the plateau region 
prior to cross-linking. 


146,522 
AD-A234 496/8/GAR PC A03/MF A01 
a Livermore National Lab., CA. 

tic Behavior of Elastomeric Membranes. 


Final re 88-Au 
Puts te 91, aA BRL-CR-656, 
Casaten W.7405-ENG-4 


The formulation for large deformations of an axisym- 
metric nonlinear plane viscoelastic membrane is de- 
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veloped. The solutions from the formulation for both 
creep and relaxation of a circular membrane are pre- 
sented. An experiment that demonstrates the relax- 
ation phenomenon was performed, and the experi- 
mental data are used to determine the constitutive 
equation of an elastomer. 
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PBS1-195081 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Polymers Div. 

Mechanical and Swelling Behavior of Crosslinked 
Natural Rubber: Consequences of the Fiory- 
Rehner Hypothesis. 

Final rept. 

G. B. McKenna, K. M. Flynn, and Y. Chen. 1988, 4p 
. in Polymer Communications 29, n9 p272- -275 Sep 


The Frenkel-Flory-Rehner (FFR) hypothesis that the 
elastic free energy of a swollen network is balanced by 
the free energy of mixing has been examined using ex- 
periments on dicumyl peroxide crosslinked natural 
rubber. Swelling was performed in good solvent (ben- 
zene) and poor solvent (Methyl ethyl ketone, Ethyl ac- 
etate, acetone) conditions crosslink density varied 
from 2.3 x 10(su 4 -5) to 3.26 x 10(sup -4) moles/cu m. 
Validity of the FFR hypothesis demands that the Flory- 
— interaction parameter, chi, in the expression 
for the free energy of mixing be dependent upon the 
crosslink density, upsilon. Then it is found that there is 
an apparently universal relationship between the 
volume fraction of rubber, v2, and the effective interac- 
tion parameter chi (effective), viz, v2 = v2 (chi (effec- 
tive)) = upsilon2 (chi, upsilon). The value of chi (effec- 
tive) depends upon crosslink density as (chi (effective) 
- chi(0)) = (a)upsilon where for the natural rubber and 
solvents studied appears to be independent of solvent. 
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N91-21309/0/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Simple Test for Thermomechanical Evaluation of 
Ceramic Fibers. 

G. N. Morscher, and J. A. Dicarlo. Apr 91, 10p NAS 
1.15:103767, E-6029, NASA-TM-103767 


A simple bend stress relaxation (BSR) test was devel- 
oped to measure the creep related properties of ce- 
ramic fibers and whiskers. The test was a toa 
variety of commercial and developmental Si based 
fibers to demonstrate capabilities and to evaluate the 
relative creep resistance of the fibers at 1200 to 1400 
C. The implications of these results and the advan- 
tages of the BSR test over typical tensile creep tests 
are discussed. 
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PATENT-5 015 419 Not available NTIS 
Department of Agriculture, Washington, DC. 

Fatty Glycolic Acid Derivatives as Yarn Lubricants 
and as Antimicrobial Agents. 

Patent. 

J. P. Moreau, A. V. Bailey, and A. J. DeLucca. Filed 
24 Oct 88, patented 14 May 91, 6p PB91-193250, 
PAT-APPL-7-261 531 

Supersedes PB89-155105. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


Mixed diesters derived from glycolic acid exhibit excel- 
lent yarn lubricant and antimicrobial properties. Lubri- 
cants derived from fatty compounds facilitate the knit- 
ting process of yarns and have a good viscosity index 
and thus ensure uniform pickup over a wide range of 
use temperatures. Lubricant materials have a wide 
range of antimicrobial activity, thus negating the addi- 
tional use of special bactericides and fungicides. New 
fatty lubricants are essentially nonvolatile, odor resist- 
ant, corrosion resistant, and easily removable by any 
scouring or washing process. The properties which are 
imparted to the yarns by the fatty lubricant in addition 
to the aforementioned include a reduction of yarn to 
metal friction, an increase in yarn strength, and a de- 
crease in the accumulation of static charge. A further 
advantage of the invention is the ability of application 
to the yarn by conventional equipment. 
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PATENT-5 017 194 Not available NTIS 
Department of Agriculture, Washington, DC. 
Sequential Oxidative and Reductive Bleaching of 
Pigmented and Unpigmented Fibers. 

Patent. 

M. Arifoglu, and W. N. Marmer. Filed 6 Dec 8 

patented 21 May 91, 20p PB91-193201, PAT-APPL.- 
7-446 826 

Supersedes PB90-239047. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


The invention is drawn to new processes for sequen- 
tial oxidative and reductive bleaching of pigmented 
and unpigmented fibers. Said processes including 
processes comprised of: (1) adsorption of ferrous ions; 
(2) removing a portion of the ferrous ions from the 
fibers, with at least a portion of the ions remaining on 
pm pigmented fibers; (3) contacting the fibers with hy- 
jen peroxide to provide oxidative bleaching includ- 
leaching by interaction with the ferrous ions; “) 
a anuing either (a) a material which combines with hy- 
jen peroxide to form a reductive bleaching agent, 
(b) an inactivating material to inactivate unspent hy- 
eann peroxide with subsequent addition of a reduc- 
tive bleaching agent, and; (5) reductively bleaching the 
already oxidatively bleached fibers. The aforemen- 
tioned processes provide the advantages of prevent- 
ing deposition of ferric species and producing fibers 
which are essentially free of iron residue. 
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DE91010149/GAR 

Oak Ridge National Lab., TN. 
Environmental embrittlement of iron aluminides in 
g atmospheres. 

C. G. McKamey, and C. T. Liu. 1991, 25p CONF- 
9106145-1 

Contract AC05-840R21400 

Symposium on environmental effects of advanced ma- 
terials (1st), San Diego, CA (USA), 19-21 Jun 1991. 
Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 





This paper provides a brief review of recent research 
on the effect of test environment on room temperature 
tensile ductility and fracture in FeAl- and Fe(sub 3)Al- 
based alloys. For more than forty years, iron alumin- 
ides have been known to be brittle at ambient tem- 
peratures; however, the cause of this brittleness was 
not identified until recently. The recent study of the 
mechanical properties of iron aluminides in controlled 
environments has revealed that brittle fracture and low 
ductility is probably caused by dynamic environmental 
embrittlement involving the dissociation of water mole- 
cules at the crack tip by aluminum atoms in the alloy 
and the release of atomic hydrogen. When tested in 
air, FeAl (36.5% Al) exhibited brittle cleavage fracture 
and a low ductility of 2.2% at room temperature. The 
yield stress was found to be insensitive to environ- 
ment, while the ductility was found to increase to as 
high as 17.6% when tested in dry oxygen. The fact that 
the yield strength is insensitive to both ductility and 
test environment is consistent with the mechanisms of 
hydrogen embrittlement observed in other ordered in- 
termetallic alloys. Testing in water vapor at gas pres- 
sures of 6.7 (times) 10(sup 4) Pa (500 torr) confirmed 
the low ductility found in air tests, indicating that water 
vapor is the embrittling agent in iron aluminides. 
Fe(sub 3)Al also showed environmental embrittlement 
at room temperature, although the degree of sensitivity 
was less, presumably because of its lower aluminum 
concentration. Consistent with being a chemical effect, 
the environmental embrittlement in Fe(sub 3)Al was 
found to be insensitive to whether it had the DO(sub 3) 
or B2 crystal structure. 66 refs., 5 figs., 3 tabs. 
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DE91010610/GAR 
Cornell Univ., 
State Physics. 


PC A03/MF A01 
Ithaca, NY. Lab. of Atomic and Solid 





Focal theoretical problems in modulated and mar- 
tensitic transformations in alloys and perovskites. 
Progress report, July 1, 1988-June 30, 1991. 

J. A. Krumhansi. 1991, 20p DOE/ER/45364-2 
Contract FG02-88ER45364 

Sponsored by Department of Energy, Washington, DC. 


Fundamental understanding of the microscopic physic 
of displacive transformations requires insight into the 
most remarkable and fascinating feature common to 
so many of the transformations; the formation of local 
distortive structures, modulations and more general 
patterns at the mesoscopic scale, far larger than 
atomic spacings, much smaller than typical specimen 
size. These have been extensively studied by metallur- 
& for some time; but also, they are are manifest in 
erroelectrics, in such phenomena as the “blue 
lhases” in chloesteric liquid crystals, and in turbu- 
lence. This commonality in such a wide range of mate- 
rials challenges us to achieve a basic understanding of 
the physics of why such local, persistent mesostruc- 
tures appear. In order to address some of the bigger 
questions -- microscopics of nucleation and growth, 
mesoscopic and transitional (precursor) structures, 
and properties of transformed materials -- we began 
addressing the limitations of traditional methods for 
describing the thermodynamics and (elastic) distor- 
tions of displacive transformations. Conventional 
phonon descriptions and linear elasticity (and their 
contribution of the free energy) are obviously limited to 
very small distortions and are intrinsically incapable of 
describing the larger, topology changing displace- 
ments that are of essence here. 
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DE91619433/GAR PC A03/MF A01 

—' Centre for Atomic Research, Kalpakkam 
ndia). 

Glow discharge lamp: a light source for optical 

emission spectroscopy. 

K. S. Vishwanathan, V. Srinivasan, S. Nalini, and T. 

R. Mahalingam. 1990, 38p IGC-113 

U.S. Sales Only. 


A glow discharge lamp based on a modified version of 
the Grimm design has been fabricated. Its utility as a 
radiation source for optical emmission spectrography 
by standardising a method for the analysis of low alloy 
steels using a set of certified standards from DMRL, 
Hyderabad, has been demonstrated. A model has 
been proposed where the sputtering rates of different 
metals have been correlated with their heats of subli- 
mation, metallic radii and densities. Sputtering rates of 
ten different metals obtained from literature have been 
used to test this model, and the correlation appears to 
be excellent. (author). 19 re fs., 13 figs., 2 tabs. (Ato- 
mindex citation 22:019711) 
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Lehigh Univ., Bethlehem, PA. 

Real-Time Measurement of Materials Properties at 
High Temperatures by Laser Produced Plasmas. 

Y. W. Kim. 1 May 90, 5p 

In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 217-221. 


Determination of elemental composition and thermo- 
physical properties of materials at high temperatures, 
as visualized in the context of containerless materials 
processing in a microgravity environment, presents a 
variety of unusual requirements owing to the thermal 
hazards and interferences from electromagnetic con- 
trol fields. In addition, such information is intended for 
process control applications and thus the measure- 
ments must be real time in nature. A new technique is 
described which was developed for real time, in-situ 
determination of the elemental composition of molten 
metallic alloys such as specialty steel. The technique 
is based on time-resolved spectroscopy of a laser pro- 
duced plasma (LPP) plume resulting from the interac- 
tion of a giant laser pulse with a material target. The 
sensitivity and precision were demonstrated to be 
comparable to, or better than, the conventional meth- 
ods of analysis which are applicable only to post- 
mortem specimens sampled from a molten metal pool. 
The LPP technique can be applied widely to other ma- 
terials composition analysis applications. The LPP 
technique is extremely information rich and therefore 
provides opportunities for extracting other physical 
a py in addition to the materials composition. 

he case in point is that it is possible to determine ther- 
mophysical properties of the target materials at high 


temperatures by monitoring generation and transport 
of acoustic pulses as well as a number of other fluid- 
dynamic processes triggered by the LPP event. By ma- 
nipulation of the scaling properties of the laser-matter 
interaction, many different kinds of flow events, rang- 
ing from shock waves to surface waves to flow in- 
duced instabilities, can be generated in a controllable 
manner. Time-resolved detection of these events can 
lead to such thermophysical quantities as volume and 
shear viscosities, thermal conductivity, specific heat, 
mass density, and others. 
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PB91-189464 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Metallurgy Div. 

Effects of Varying Austenitizing Temperature and 
Cooling Rate on the Ability of HSLA-80 Steel to 
Achieve a Yield Strength Comparable to HSLA- 


100. 

Final rept. 

G. E. Hicho, and R. J. Fields. 1988, 9p 

Sponsored by David Taylor Research Center, Bethes- 


da, MD. 
Pub. in Jnl. of Heat Treating 6, n2 p77-85 1988. 


Heat treating experiments were conducted on HSLA- 
80 in order to maximize the yield strength. The paper 
concentrates on the optimization of the austenitizing 
treatment and the cooling rate. The optimum austeniti- 
zation temperature was found to vary with plate thick- 
ness. In all cases, the time-at-temperature was 60 min- 
utes followed by an immersion in water. Double aus- 
tenitization and other cooling rates did not significantly 
improve the yield strength. A heat treatment was found 
for the 19 mm and 32 mm thick plates that improved 
- yield strength beyond those specified for HSLA- 
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PB91-189944 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Boulder, CO. Fracture and Deformation Div. 

Influence of Interstitial Content on Fracture 
Toughness. 

Final rept. 

P. T. Purtscher, and R. P. Reed. 1989, 5p 

Pub. in Proceedings of International Conference on 
High Nitrogen Steels, Lille, France, May 18-20, 1988, 
p189-193 1989. 


The effects of interstitial content on tensile properties, 
martensitic transformation, and inclusion content are 
examined in relationship to the measured fracture 
toughness of austenitic stainless steels at cryogenic 
temperatures. Metallographic sections show that void 
nucleation occurs ahead of a crack only after the ap- 
plied J exceeds a large fraction of the measured 
toughness, J(sub Ic). A stress intensity factor is calcu- 
lated for void nucleation from a simple model that con- 
siders the yield strength and inclusion spacing. 
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PB91-189951 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Boulder, CO. Fracture and Deformation Div. 
Metallographic Study of the Crack-Tip Region 
from Fracture Mechanics Specimens of Austenitic 
and Ferritic Steels. 

Final rept. 

P. T. Purtscher, R. P. Reed, and D. K. Matlock. 1989, 


6p 

Sponsored by Department of Energy, Washington, DC. 
Pub. in Proceedings of MRS International Meeting on 
Advanced Materials, Tokyo, Japan, May 31-June 4, 
1988, p391-396 1989. 


Metallographic sections of blunted and growing cracks 
in steels with different strain-hardening capacities are 
observed in the light and scanning electron micro- 
scope. The strain distribution around the crack-tip 
region is inferred from the etching behavior and micro- 
hardness readings. The direction of initial growth is ap- 
proximately straight ahead of the fatigue precrack in 
the high strain-hardening austenitic steels and at an 
angle of about 45 degrees in the low strain-hardening 
ferritic steel. These observations are discussed in 
terms of different criteria for ductile fracture in fracture 
mechanics specimens. 
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PB91-195529 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
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* P. stow ha N. J. i 9p oc 
ponsor Department of Energy, Washington, DC. 
Pub. in Proceedings of International Conference on 
High "aie Steels, Lille, France, May 18-20, 1988, 
p180-188 1989. 


Additions of nitrogen to austenitic steels signi 
increase their flow 


c measurements on Fe-Cr-Ni alloys have been 
completed. For these same alloys, elastic constants 
and lattice parameters were measured from 295 to 4 
K. Regression analyses of NBS data was used to 
assess the of yield strength on carbon 
and nitrogen content. These data were interpreted in 
terms of strengthening mechanisms. 
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TIB/A91-00714/GAR 

Universitaet der Bundeswehr Muenchen, 
(Germany, F.R.). Fachbereich Elektrotechnik. 
Theoretische und e: Untersuchung 
der Erwaermung von Metalibiechen bei Biit- 
zeinschiag. (Theoretical and experimental investi- 
gations of sheet metal heating by 

strikes). 

Diss. o 

A. Kern. 3 May 90, 219p 

In German. 


The degree of thermal protection of coated or uncoat- 
ed sheet metal is determined by the material’s thick- 
ness and parameters. Within the scope of the present 
doctoral thesis, basic relations of heat compensation 
are developed using a model. Measurements of the 
temperature gradient with time and material wear 
assist in selecting the correct model parameters. Ex- 
emplary material comparisons illustrate the results of 
investigations. Starting with a definition of two test cur- 
rents, which are necessary for the measurements and 
represent the surge and sustained components of 
approx. 99% of all natural lightning currents, the gen- 
erators for simulation of these currents are presented. 
Particular attention is given to the capacitive surge cur- 
rent generator with double crowbar spark gap. Heat 
compensation in the materials under investigation 
occurs with different velocities due to different values 
of the heat parameters. For sustained currents, the 
time constants of the temperature gradient across the 
internal surface of sheet metal vary Seasoen a few 100 
ms and some seconds. As sheet thicknesses de- 
crease, maximum temperatures increase to near the 
melting point. Coating the interior surface of sheet 
metal with insulating material enhances the degree of 
thermal protection. Maximum temperatures are re- 
duced by factors of up to 10, depending on the type 
and thickness of the metal and insulation. (orig./RHM). 
(TIB: DU 357.) (Copyright (c) 1991 by FIZ. Citation no. 
91:000714.) 
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TIB/A91-00787/GAR PC E14 
Ruhr Univ., Bochum (Germany, F.R.). Inst. fuer Werk- 


. Lueg. 1991, 198 

Contract BMFT 03M3001B 

In German. 

The influence of a C-N exchange on the structure and 
the specific characteristics of tool steels was exam- 
ined. The following groups of tool steels were exam- 
ined: Stainless cold work steels type X 45 CrMoV15, 
hot work steels on the basis of steel X 40 CrMo V 5 1; 
high-speed steels, starting from S 6-5-2 resp. S 6-5-3 
(WMoCrV steel) steels. Tested were steels with nitro- 
gen concentrations between 0.12 and 0.56%; N was 
introduced mainly by fusion metallurgical techniques 
under pressure. The following result was found out: Ni- 
trogen raises the corrosion resistance of stainless cold 
work steels considerably. The mechanical characteris- 
tics as well as the wear behavior of these steels are 
not impaired by the C-N exchange. In hot work steels, 
resistance to elevated temperatures is increased by ni- 
trogen without the fact that toughness suffers losses. 
Nitrogen-alloyed high-speed steels show no differ- 
ences in their wear behavior and in their mechanical 
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characteristics to conventional steels. (orig.). (Copy- 
right (c) 1991 by FIZ. Citation no. 91 000787} 


146,537 
TIB/B91-00819/GAR PC E14 


Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
, F.R.). Inst. fuer Material- und Festkoerperfors- 


ing. 
Rissausbreitung im Stahi AIS! 316L bei erhoehter 
Temperatur unter statischer und ischer 


steel 
static 


Belas- 
K behaviour in stainiess 
ISi 316L at elevated temperatures under 
and cyclic loading). 


iss. 

H. Lange. Jan 91, 187p Rept no. KFK--4823 
In German. 

TIB: ZA 5141 (4823). 


Experimental investigations of crack growth under 
creep and creep-fatigue conditions are presented. The 
e) ments were performed with the austenitic steel 
AISI 316L, that will be used in fast breeder reactors. A 
comparison of crack propagation behaviour at tem- 
peratures of T = 550 deg C and T = 700 deg C in 
common through-thickness cracked specimens and in 
plates containing surface cracks is carried out by appli- 
cation of several fracture mechanics parameters. The 
quantitative description of crack initiation times and 
crack velocities is particularly. The propaga- 
tion rate of one-dimensional cracks under cyclic load- 
ing conditions at T = 550 deg C is also treated with 
pee yee mechanical — payee ro bg 

periods on crack speed is discussed. (orig.). 
(Copyright (c) 1991 by FIZ. Citation no. 91:000819.) 


Lubricants & Hydraulic Fluids 


146,538 
PAT-APPL-7-468 560/GAR 
Department of the Navy, Washi 
Method and ratus for 


Beneath Thin Films. 
Patent application. 
V. S. Agarwala, and P. J. Kennedy. Filed 23 Jan 90, 
26p AD-D014 813/0 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This invention relates generally to a method and an 
apparatus for measuring corrosion and more particu- 
larly to a method and an apparatus for measuring the 
corrosion beneath thin films of materials. The destruc- 
tive effects of corrosion are well known and efforts to 
minimize those effects are ongoing. The naval aircraft- 
carrier environment is a particularly corrosive one, with 
sulfur from aircraft-carrier stack gases combining with 
sea spray to provide a hostile environment which un- 
dermines the structural integrity of naval aircraft. Cor- 
rosion of aircraft hydraulic pistons, engine compo- 
nents, and bearings is a particularly serious problem. 
The corrosion protection of such parts relies greatly on 
the formation and stability of thin lubricant films which 
remain on the metal surfaces after the lubricant drains, 
and act as barriers to the hostile environment. 


PC NO3/MF A01 
‘on, DC. 
leasuring Corrosion 


Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 
Study on the Nature of Boundary Lubricating Film: 
Howe Method Development. 
inal ri 


ept. 
R. S. Gates, S. M. Hsu, and K. L. Jewett. 1989, 8p 
Sponsored by Department of Energy, Washington, DC. 
Energy Conversion and Utilization Technologies Div. 
Pub. in Tribology Transactions 32, n4 p423-430 1989. 


The nature of the boundary lubricating film and its for- 
mation mechanism has been the subject of research in 
the last several decades. The study describes the de- 
velopment of a novel analytical technique — 
specifically for the analysis of small amounts of lubri- 
cating film using an integrated size exclusion chroma- 
tography-refractive index-ultraviolet-graphite furnace 
atomic absorption (SEC-RI-UV-GFAA) system. Experi- 
ments under static simulation conditions as well as 
under dynamic rubbing conditions were conducted. 
Analysis of the reaction products in each case indi- 
cates the formation —— molecular weight organo- 
metallic compounds with molecular weights range 
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from 1,000 to 100,000. The paper describes the meth- 
odology, equipment, and the procedures developed to 
measure nanogram quantities of the organometallic 
compounds generated by the tribochemical reactions 
in the boundary contact of a four ball wear tester. 


146,540 

PB91-189480 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 

Mechano-Chemical Descriptive Model for Wear 
Under Mixed Lubrication Conditions. 

Final rept. 

S. M. Hsu, E. E. Klaus, and H. S. Cheng. 1988, 17p 
Sponsored by Department of Energy, Washington, DC. 
Office of Basic Energy Sciences. 

Pub. in Wear 128, n3 p307-323, 15 Dec 88. 


The processes of lubrication are systematically ana- 
lyzed and explained with the aid of recent experimental 
discoveries. Effective lubrication often involves sur- 
face chemical reactions which are dependent on con- 
tact geometry, load, speed, and environmental influ- 
ences. Materials properties such as hardness, elastici- 
ty and others also affect the wear outcome. Fluid me- 
chanics under the influence of interfacial pressures 
and temperatures control a significant portion of the 
wearing processes. A conceptual model is proposed to 
link all these factors in a line of defense framework, 
and to discuss how wear can be predicted based on a 
probabilistic model. The model proposes a series of 
criteria for various combinations of chemically con- 
trolled, and materials properties controlled situations. 


146,541 

PB91-195412 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 

Diesel Deposit Forming Tendencies - Microanaly- 
sis Methods. 

Final rept. 

- M. Perez, P. Pei, Y. Zhang, and S. M. Hsu. 1991, 

1 


p 

Sponsored by Department of Energy, Washington, DC. 
Pub. in SAE Technical Paper Series 910750 Interna- 
tional Congress and Exposition, Detroit, MI., February 
25-March 1, 1991, p1-10. 


Liquid lubricants are cruicial to the successful develop- 
ment of advanced engines for the next decade. En- 
gines are being optimized to meet emission standards 
as well as improved durability and fuel economy. Lubri- 
cant research is focused on the severe environment 
and temperature requirements of advanced engines 
with a top ring reversal temperature of over 400 C. The 
paper describes key lubricant considerations including 
oxidation and thermal stability, volatility, deposit forma- 
tion, friction and wear control. Cooperative research 
efforts between industry and NIST resulted in several 
candidate high temperature liquid lubricants. 


Materials Degradation & Fouling 


146,542 

PB91-187328 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Inorganic Analytical Research Div. 

Method to Enhance Porosity of Micro-particles. 
Final rept. 

B. S. Carpenter, L. C. Sander, C. Horvath, and W. R. 
Brown. 1988, 9p 

Pub. in Jnl. of Radioanalytical and Nuclear Chemistry 
124, n2 p523-531 1988. 


The Nuclear Track Technique (NTT) is used to en- 
hance the porosity of silica micro-particles. The en- 
hanced porosity is a result of the formation of surface 
and interior pores or tracks in the silica by the action of 
external and internal fission fragments. The fission 
tracks produced at the surface and within the interior 
of the micro-particles are a result of coating the parti- 
cles with trace quantities of uranium, instead of having 
trace quantities of uranium incorporated within the sili- 
con dioxide matrix. 


146,543 

PB91-189530 Not available NTIS 
National inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 


Sa Characteristics of Synthesized Dia- 
mond Films on Silicon Carbide. 

Final rept. 

S. Jahanmir, L. K. Ives, A. Feldman, E. Farabaugh, 
and D. E. Deckman. 1989, 9p 

Pub. in Wear 133, n1 p73-81 1989. 


The purpose of the research is to explore the possible 
use of synthesized diamond films as wear resistant, 
low friction materials for tribological applications. Sili- 
con carbide specimens, in the form of small disks, 
were coated with diamond films using the hot filament 
CVD process. A ball-on-three-flat contact geometry 
was used in the wear experiments. The experimental 
results confirmed that wear rate of the disk specimens 
can be reduced by a factor of 200, when they are de- 
posited with a diamond film. The fraction coefficient 
was reduced by almost one order of magnitude. Al- 
pace a was not explicitly shown the wear resistance 
may related to the hardness of the diamond film. 
EDAN analysis of the worn surface of the diamond in- 
dicated that the SiC counterface undergoes triboche- 
mical reactions with the air atmosphere producing hy- 
drated silicates. Formation of the tribochemical reac- 
tion product cannot be responsible for low friction co- 
efficients, since the same material is formed in SiC/ 
SiC tests. It is, therefore, hypothesized that the low 
friction coefficient of diamond may be related to forma- 
tion of a thin film of graphite at the real area of contact. 
Removal of these graphitic regions by wear would then 
produce a smooth wear surface. 


146,544 
PB91-194373/GAR PC A05/MF A01 
lilinois Inst. of Tech., —-. 

Surface Embrittlement of Polyethylene Pipe Grade 
— Final Report, September 1, 1979-July 1, 
L. J. Broutman. Mar 87, 87p GRI-87/0086 

See also PB84-181973. Sponsored by Gas Research 
Inst., Chicago, IL. 


A specimen has been developed which simulates the 
behavior and failure modes of polyethylene pipe sub- 
jected to sustained internal pressure. The specimen is 
uniaxially tensile loaded, but surface grooves constrain 
deformation producing a plane strain state in the 
grooved area which results in a stress state simulating 
that of internally pressurized pipe. When this specimen 
is subjected to a constant tensile load as in a creep 
rupture test, a ductile-brittle transition occurs agreeing 
closely with transition times measured for pressurized 
pipe. This specimen offers many advantages including 
the ability to observe visually the microscopic nature of 
the failure process during test. Of most importance, 
the specimen lends itself to controlled and uniform sur- 
face embrittlement (e.g. by ultraviolet radiation), so 
that its influence on lifetime can be easily determined. 
Results to date show that for a medium density pipe 
grade resin, the ductile-brittle transition time can be re- 
duced by a factor of at least three when the surface is 
embrittled by U.V. radiation. 


Miscellaneous Materials 


146,545 

PB91-189563 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Building Environment Div. 

Study of Flow Boiling Heat Transfer with Refriger- 
ant Mixtures. 

Final rept. 

D. S. Jung, M. O. McLinden, R. Radermacher, and D. 
A. Didion. 1989, 14p 

Sponsored by Electric Power Research Inst., Palo 
Alto, CA. 

Pub. in International Jnl. of Heat Mass Transfer. 32, n9 
p1751-1764 1989. 


Mixture effects are studied on horizontal flow boiling 
heat transfer with both azeotropic and non-azeotropic 
refrigerant mixtures. More than 2000 local heat trans- 
fer coefficients are obtained with the azeotropic R12/ 
R152a mixture and compared against the previously 
measured data with the non-azeotropic R22/R114 
mixture. In a convective evaporation region, small 
mass transfer resistance is found for mixtures. The 
variation of physical properties due to mixing is respon- 
sible for almost all of the heat transfer degradation. In 
a partial boiling region, however, severe degradation of 





heat transfer with mixtures, similar to that in nucleate 
pool boiling heat transfer with mixtures, is found. A 
suppression of nucleate boiling at lower qualities due 
to loss of wall superheat with mixtures is responsible 
for the degradation. An analysis is developed to pre- 
dict a transition hg by using Hsu’s onset of nucle- 
ate boiling theory. The prediction agreed well with ob- 
served transition qualities for both pure and mixed re- 
frigerants. Correlations, based on the supposition of 
Chen and using only phase equilibrium data to consid- 
er mixture effects, are developed with mean deviations 
of 7.2 and 9.6% for pure and mixed refrigerants. 


146,546 

TIB/A91-00780/GAR PC E14 
Hanover Univ. (Germany, F.R.). Fakultaet fuer Mas- 
chinenwesen. 

pcm neeny Nea von Kohienstoff aus carbothermisch 
erzeugtem Solar-Silicium durch gerichtete Erstar- 
rung. (Separation of carbon from pet 
produced solar silicon through directional solid 
cation). 

Diss. ( ing). 

V. Diers. 5 eb 90, 137p 

In German. 


The author examines the conditions for efficient post- 
cleaning of solar silicon produced carbothermally 
through directional solidification of the molten material. 
In this case, the main subject is the separation of 
carbon which is mainly in the form of silicon carbide 
particles. The experimental examinations with three 
experimental setups for 2,5 kg to 15 kg of silicon show 
that the sufficient separation of the external particles is 
dependent on specific thermal conditions. The SiC 
particles have to be carried along by impetus flows in 
suitable manner. As a result, an incorporation can be 
prevented into the crystallites which grow upwards 
from the ground of the melting pot; consequently, the 
material shows good characteristics for production 
solar cells. The thermal impetus flow in the silicon melt 
is computed numerically with different techniques. The 
relationship can be derived from the results between 
flow state and SiC separation. These findings ensure 
an optimization of the process. The examinations 
show that directed solidification in principle ensures a 
sufficient separation of SiC particles from molten sili- 
con. The technique is an economical technique for the 
post-cleaning of silicon produced carbothermally. The 
photovoltaic efficiency of test solar cells which were 
set up in a standard process after the material solidi- 
fied directionally was transferred into the monocrystal 
form, are over 14%. (orig). (Copyright (c) 1991 by FIZ. 
Citation no. 91:000780 .) 
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146,547 

AD-A233 707/9/GAR PC A03/MF A01 
Northwestern Univ., Evanston, IL. Dept..of Materials 
Science and Engineering. 

Chemistry on an Atomic Scale of lon-Beam Modi- 
fied Surfaces. 

Final rept. 

D. N. Seidman. Jan 91, 26p ARO-23804.1-MS-F, 
Contract DAALO3-86-G-0063 


A miniature electron-beam evaporator (MEBE) has 
been fabricated and adapted to our ultrahigh-vacuum 
atom-probe field-ion microscope (APFIM). The MEBE 
allows for in situ vapor deposition--under ultrahigh- 
vacuum conditions of a wide —— of elements, on the 
surface of an atomically clean FIM specimen; the sur- 
face is prepared via the field-evaporation process. The 
deposition rate of an evaporant from the MEBE is cali- 
brated to give an accurate value of this quantity. Exam- 

les of the deposition of silicon or titanium on tungsten 
FIM specimens are presented. And in the case of the 
Ti/W couple it is demonstrated that the interface be- 
tween the tungsten substrate and the titanium over- 
layer is chemically sharp on an atomic scale; the titani- 
um was vapor deposited at a substrate temperature of 
77 K. Also a 20 kV electron beam gun was adapted to 
the APFIM. This gun is useful for in situ electron-beam 
heating of bilayer couples, or the introduction of point 
defects in metal oxide or semiconductor overlayers via 
electronic mechanisms. 


146,548 
AD-A233 751/7/GAR PC A11/MF A02 


Systems Research Labs., Inc., Dayton, OH. 

Final rept 2 Sep 66-50 Aer SO" haracterization. 

Final rept. 2 Sep 86-30 A 

z . ae Jan 91, 226p ‘SAL-6921 -F, WRDC-TR- 


-4110, 
Cone F33615-86-C-5013 


Characterization research was conducted on titanium, 
aluminum and magnesium base — and nonmetallic 

polymers using electron-optical and light microscopy, 
electron microprobe, interference layer microscopy, 
and various light optical methods. Research was per- 
formed on twinning in TiAl. 


146,549 
AD-A233 897/8/GAR PC A02/MF A01 
— Carolina en Fey 

of Electricity of the 
Mechanical 


H. Conrad, A. F. Sprecher, W. D. Cao, and X. P. Lu. 
Sep 90, 8p ARO-26825.13-MS, : 

Contract DAAL03-89-K-0115 

Availability: Pub. in the Jni. of the Minerals, Metals and 
Materials Society v42 n9 p28-33, Sep 90. Available 
only to DTIC users. No copies furnished by NTIS. 


No abstract available. 


146,550 

AD-A234 400/0/GAR PC A03/MF A01 
Missouri Univ.-Rolla. : 

Dynamic Shear Band Development in a Thermally 
Softening Bimetallic ar Containing Two Voids. 
Interim rept. Aug 88-Mar 

R. C. Batra, and Z. G. ohu. 1991, 23p ARO- 
25396.17-MA, 

Contract DAAL03-88-K-0184 

Availability: Pub. in Acta Mechanica, v86 p31-52 1991. 
wae only to DTIC users. No copies furnished by 


We study the development of shear bands in a ther- 
mally softening viscoplastic prismatic body of square 
cross-section and containing two symmetrically placed 
thin layers of a different viscoplastic material and two 
elliptical voids with their major axes aligned along the 
vertical centroidal axis of the cross-section. One tip of 
each elliptical void is a butting the common interface 
between the layer and the matrix material. It is found 
that in each case shear bands initiate from points.on 
the vertical traction free surfaces where the layer and 
the matrix materials meet. 


146,551 
DE91010228/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Novel metal ion surface modification technique. 

|. G. Brown, X. Godechot, and K. M. Yu. Oct 90, 19p 
LBL-29705 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


We describe a method for applying metal ions to the 
near-surface region of solid materials. The added spe- 
cies can be energetically implanted below the surface 
or built up as a surface film with an atomically mixed 
interface with the substrate; the metal ion species can 
be the same as the substrate species or different from 
it, and more than one kind of metal species can be 
applied, either simultaneously or sequentially. Surface 
structures can be fabricated, including coatings and 
thin films of single metals, tailored alloys, or metallic 
multilayers, and they can be implanted or added onto 
the surface and ion beam mixed. We report two simple 
demonstrations of the method: implantation of yttrium 
into a silicon substrate at a mean energy of 70 keV and 
a dose of 1 (times) 10(sup 16) atoms/cm(sup 2), and 
the formation of a titanium-yttrium multilayer structure 
with ion beam mixing to the substrate. 17 refs., 3 figs. 


146,552 

DE91010695/GAR PC A03/MF A01 
Knolls Atomic Power Lab., Schenectady, NY. 
Microstructure and tensile of nitrogen 
containing vacuum atomized Alloy 690. 

G. E. Fuchs, and S. Z. Hayden. Feb 91, 23p KAPL- 
4722 

Contract AC12-76SN00052 : 
Sponsored by Department of Energy, Washington, DC. 


The mechanical properties and microstructure of a 
heat of nitrogen containing vacuum atomized A690 
have been characterized. Although wrought A690 ex- 
hibits extensive grain growth during solution annealing 
heat treatments, only limited grain growth was ob- 


146,555 
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served in P/M690N(sub 2). The presence of the nitro- 
gen in the P/M690N(sub 2) resulted wha paces yen of 
° fine a i pa aha limited nb ner 

luring ated temperature exposures. 
ultimate tensile strength of the P/MBSON(eub 2) was 
poem greater than wrought A690 and elevated 
‘es did not sub 2) Ath affect mae 


hence, mechanical proper 
lodibhem> dies edt ware ‘of 2 
erm a empera OE up to 24 
hours at 1100(degree)C. 14 refs., 5 figs., 1 tab. 


146,553 
DE91010838/GAR PC A03/MF A01 
and tough- 


, C. H. Henager, and R. 
L-SA-18654, CONF- 


Contract ACO06-76RL01830 
Fall meeting of the Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 


by Department of Energy, Washington, DC 


Strength and toughness of single-phase Be(sub 12)Nb 
has been assessed at temperatures from ambient to 
1200 C using four-point and hardness tests. 
Vacuum-hot-pressed exhibits low bend 
strengths ((approximately) MPa) and fracture tough- 
nesses ((approximately)2.5 MPa(radical)m) at tem- 
peratures up wo 500(degree)C. es °Y: bend 
strength then ir to i 100 C, while 
K(sub IC) slowly increases through 110 C. Significant 
plastic deformation is only observed at 1200 C for the 
test strain rate of 3 (times) 10(sup (minus)4)s. Hard- 
ness values were found to remain relatively constant 
at temperatures up to 800 C and then sharply de- 
crease at higher temperatures. Results indicate that 
low toughness limits bend strength at temperatures 
below (approximately)1000 C and 

served increase in strength at high temperatures. 12 
refs., 4 figs. 


146,554 

DE91010855/GAR PC — A01 
Sandia National Labs., a NM 

Analysis of an EBeam melti 2. 

P. R. Schunk. 1991, 16p SAND-90-2789C, CONF- 
9104202-2 

Contract AC04-76DP00789 

FIDAP users conference (4th), Evanston, IL (USA), 14- 
16 Apr 1991. Sponsored by Department of Energy, 
Washington, DC. 


Electron-Beam (EBeam) melting furnaces are a 

used to minimize the occurrence of 

ticles in the processing of Nr ge ays. 
of the electron beam 





mente didinainaatae beneeinmen tamed 
solidifies with a composition as spatially homogeneous 
as possible. Both two-and three-dimensional models 

pursued with FIDAP 5.02, the former serving 


the domain to simulate the EBeam dwell pattern. In 
two dimensions it is found that an inertially-driven recir- 
culation in the melt pool interacts with a counter-rotat- 
ing 


ind 
sients are explored. 1 refs., 3 figs. 


146,555 
DE91010927/GAR 
Oak Ridge National Lab., TN. 


PC A03/MF A01 


alloys). 
26, 1991. 


‘oreign trip report, F 25--March 
C. T..Liu. 10 Apr 91, ow pal /FTR-3882 
Contract AC05-840R21 
Sponsored by oaarenaiee of Energy, Washington, DC. 
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The traveler was invited to tour through and provide 
technical guidance for the Japan National Project on 
High-Temperature Ordered Intermetallic Alloys, which 
was sponsored by MITI, Japan. The traveler stayed in 
Japan for three weeks and visited a total of nine re- 
search institutes and industrial laboratories active in in- 
termetallic research. During the visit, the traveler 
learned of the recent research and development of 
two intermetallic model materials--titanium aluminide 
(TiAl) and niobium aluminide (Nb(sub 3)Al) selected by 
MITI. The traveler also gave lectures on recent ad- 
vances in ordered intermetallic alloys with emphases 
on brittle fracture and ductility improvement. The 
MITI’s project has provided leadership and stimulated 
interest in intermetallic research and development 
among Japan industries. 


146,556 
N91-21347/0/GAR 
(Order as N91-21331/4/GAR, PC A24/MF 


3) 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Thermophysics Div. 

Dynamic Technique for Measuring Surface Ten- 
sion at High Temperatures in Microgravity Envi- 
ronment. 

A. P. Miiller, and A. Coane. 1 May 90, 5p 

In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 243-247. 


The feasibility of a dynamic technique for measuring 
surface tension of liquid metals at high temperatures in 
a microgravity environment was demonstrated. The 
basic method involves heating a tubular specimen re- 
sistively from ambient temperature through its melting 
point in about 1 sec by passing an electrical current 
pulse through it, while simultaneously recording the 
pertinent experimental quantities. Static equilibrium for 
the molten specimen is achieved in a microgravity en- 
vironment by splitting the current after it passes 
through the specimen tube and returning a fraction 
along the tube axis, and the remaining fraction outside 
the specimen. Adjustments to the current split enable 
a balance between the magnetic and surface tension 
forces acting on the specimen. Values for surface ten- 
sion are determined from measurements of the equilib- 
rium dimensions of the molten imen tube, and the 
magnitudes of the currents. Rapid melting experi- 


ments, es during ipvegrediy simulations with 


the NASA KC-135 aircraft, yield a value for the surface 
tension of copper at its melting point which is in agree- 
ment with literature data. Measurements of surface 
tension of a refractory metal (tantalum) are underway. 


146,557 
N91-21350/4/GAR 
(Order as N91-21331/4/GAR, PC A24/MF 
A03; 


Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F.R.). 
TEMPUS: First Results. 

P. Neuhaus, G. Lohoefer, |. Egry, and R. Willnecker. 

1 May 90, 6p 

In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 276-281. 


The electromagnetic levitation facility, TEMPUS, de- 
veloped by Dornier is designed to operate under mi- 
crogravity conditions. Compared to terrestrial levita- 
tion, microgravity offers the possibility to melt and un- 
dercool in ultra high vacuum, thereby, providin: 

ultra clean environment. The technical concept of the 
TEMPUS facility was tested on two KC 135 flights and 
in the Texus 22 mission. Preparative investigations 
concernii ees coil system and the heating and posi- 
tioning efficiencies were carried out in the TEMPUS 
laboratory version. Furthermore, temperature-time 
profiles were determined under various boundary con- 
ditions. As a consequence of processing liquid metals 
under UHV, correct temperature measurement arises 
as the most critical problem. Experiences with e i- 
ments in the TEMPUS laboratory module show that 
due to the evaporation losses of the sample, the trans- 
mission of the CaF2 shielding windows changes drasti- 
cally during the processing time. The investigation of 
the effect of contamination on pyrometry and the de- 
velopment of alternative evaporation shielding meth- 
ods were initiated. During the second KC 135 flight, it 
was possible to heat up and melt an FeNi sample 


under He atmosphere. Oscillations of the molten 


sample, which were excited by switching out the mag- 
netic heating field, could be detected and afterwards 
analyzed. From the frequency of these oscillations the 
surface tension of the sample material could be. de- 
rived. The measurement of the surface tension and 
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viscosity of an undercooled metal is proposed for 
TEMPUS on IML-2. This document is presented in 
view graph form. 


146,558 
N91-21366/0/GAR 

(Order as N91-21331/4/GAR, PC omy ~4 
Intersonics, Inc., Northbrook, IL. 

party Measurements as a Diagnostic 

Tool for Control of Materials Processing in Space 
and on Earth. 
S. Krishnan, J. K. R. Weber, P. C. Nordine, and R. A. 
Schiffman. 1 May 90, 6p 
In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 379-384. 


A new method is described, including results, to meas- 
ure, control, and follow containerless processing in 
ground. based levitators. This technique enables in- 
stantaneous optical property measurements from a 
transient solid or liquid surface concurrent with true 
temperature measurement. This was used successful- 
ly asa a tool to follow processing of Al, Si, 
and Ti durin: ere one levitation. Experiments 
on Al show t yg ene of the oxide (emittance 
0.33) at ca. 1300 C leaving a liquid surface with an 
emittance of 0.06. Electromagnetic levitation of silicon 
shows a liquid with a constant emittance (0.2) but with 
a solid whose emittance decreases very rapidly with 
increasing temperature. Consequently, the processing 
of materials at high temperatures can be controlled 
quite well through the control of surface optical proper- 
ties. 


146,559 


N91-21558/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Elastic Response of Zone Axis (001)-Oriented Pwa 
1480 Single Crystal: The Influence of Secondary 


Orientation. 

S. Kalluri, A. Abdul-aziz, and M. A. Mcgaw. 1991, 13p 
NASA-TM-103782 

Contract NAS3-25266 

Presented at the 1991 Aerospace Atlantic Meeting, 
Dayton, OH, 23-26 Apr. 1991; Sponsored by Sae. 


The influence of secondary orientation on the elastic 
response of a zone axis (001)-oriented nickel-base 
single-crystal superalloy, PWA 1480, was investigated 
under mechanical loading conditions by applying finite 
element techniques. Elastic stress analyses were per- 
formed with a commercially available finite element 
code. Secondary orientation of the single-crystal su- 
peralloy was offset with respect to the global coordi- 
nate system in increments from 0 to 90 deg and 
stresses developed within the single crystal were de- 
termined for each loading condition. The results indi- 
cated that the stresses were strongly influenced by the 
angular offset between the secondary crystal orienta- 
tion and the global coordinate system. The degree of 
influence was found to vary with the type of loading 
condition (mechanical, thermal, or combined) imposed 
on the single-crystal superalloy. 


146,560 

PAT-APPL-7-618 196/GAR 
Department of the Interior, Washi 
Method for Determining the Mo 
ration in Melting of Metals. 
Patent Application. 

J. C. White, and D. E. Traut. Filed 23 Nov 90, 10p 
PB91-193300 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


PC NO3/MF A04 
fon. DC. 
ten Pool Configu- 


The invention provides a method of quantitatively de- 
=. the molten pool configuration in melting of 
metals. The method includes the steps of introducing 
hafnium metal seeds into a molten metal pool at inter- 
vals: to form ingots, neutron activating the ingots and 
determining the hafnium location by radiometric 
means. Another object is to provide a method that 
yields information on the fundamental processes oc- 
curring during melting of metals, such as titanium and 
zirconium which has bearing on attempts to eliminate 
nitride inclusions, which weaken high-technology rotat- 
ing parts, such as turbine blades and disks. A further 
object of the invention is the provision of a method that 
generates useful quantitative data on mass transfer 
within a molten pool of metal. 


146,561 

PB91-187161 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. coun, deg 

Role of Elastic Energy in Morphological Devel- 
opment of a Ni-Ti-Al Alloy. 

Final rept. 

L. A. Bendersky, P. W. Voorhees, W. J. Boettinger, 
and W. C. Johnson. 1988, 6p 

Pub. in Scripta Metallurgica 22, n7 p1029-1034 Jul 88. 


The — microstructural development of a rapid- 
ly solidified Ni50Ti37.5 alloy, studied by TEM is de- 
scribed. During 800 C annealing, the following trans- 
formations occur: Heusler single phase to modulated 
precipitation of B2 phase to cuboidal precipitates of 
Heusler phase in B2 matrix to interconnected Heusler/ 
B2 structure. The morphological evolution of the co- 
herent system is controlled primarily by elastic strain 
energy. 


146,562 

PB91-187187 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Building Materials Div. 
Characterization of Cyiindrical Holes in Metallic 
red Emission Patterns. 
Final rept. 


Substrates via Their In 
D. P. Bentz, J. W. Martin, and M. E. Batts. 1991, 12p 
Pub. in Wear 143, p255-266 1991. 


IR emission patterns for a series of cylindrical holes 
milled into aluminum and steel plates were compared 
with those predicted from existing theory. The emis- 
sion patterns were found to be influenced by the hole 
geometry, the substrate material and the IR camera 
system itself. For holes milled into an aluminum plate, 
the results were adequately explained by existing 
theory for diffuse materials. For holes milled into a 
steel plate, however, the theory was found not to apply 
and empirical calibration was required. It is concluded 
that the IR technique may have promise in characteriz- 
ing the diameter and depth of milled holes at tempera- 
tures near ambient. 


146,563 
PB91-187203 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Metallurgy Div. 

Particle Size Measurement of Inert Gas Atomized 
Powder. 
Final rept. 
F. S. Biancaniello, J. J. Cabal P. |. Espina, G. E. 
Mattingly, and S. D. Ridder. 1990, 6p 
Pub. in Materials Science and Engineering A A124, n1 
p9-14, 10 Apr 90. 


Metal powder produced by a Supersonic Inert Gas 
Metal Atomizer (SIGMA) has been analyzed by using 
several diagnostic methods. These analyses have 
brought several interesting results. Some of these un- 
expected results are the reliability of the various tech- 
niques, the procedures for proper (reproducible) parti- 
cle size analysis, and the graphical representation of 
the data that best shows the powder characteristics. 
The study has shown that gas atomized powder pro- 
duced in the SIGMA facility has distinct size distribution 
characteristics that do not follow the log-normal pat- 
tern. The fragmentation mechanisms leading to drop- 
let formation are examined which explain the SIGMA 
powder size distribution data. These powder analysis 
procedures are applicable to all inert gas atomized 
powder and could lead to a better understanding of the 
atomizing system’s operative liquid disruption mecha- 
nisms. 


146,564 

PB91-187252 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Reactor Radiation Div. 
Relationship of Hydrogen Site Occupancy to Diffu- 
sion Behavior in Crystalline and Amorphous 
Zr2PdHx. 

Final rept. 

R. C. Bowman, D. R. Torgeson, & G. Barnes, A. J. 
Maeland, and J. J. Rush. 1989, 6 

Pub. in Z. Phys. Chem. 163, n2 7425-430 1989. 


New measurements of the proton relaxation times 
have resulted in more thorough analyses of the diffu- 
sion properties in crystalline and amorphous Zr2PdHx. 
The influences of host metal and hydrogen site occu- 
pancies were better recognized when additional infor- 





mation from the proton second moments, inelastic 


Seoaine Seanaies at the higher 
stoichiometries of the crystalline phases or he ahr 
glassy hydride. 


146,565 

PBS1-189423 jot available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gather , MD. Metallurgy Div 


ral 
Manganese Alloys. 
ay pots os 
ko, and G. Stafford. 1989, 9p 


Pus in Metallurgical Transactions A 20, n8 p1351- 
1359 1989. 


Al-Mn alloys with compositions ranging between 0-27 
wt% Mn were electr ed at 1 onto copper 
substrates from a chloroaluminate melt with controlled 
addition of MnCi2. The specimens were studied by 
SEM, TEM, EDAX and x-ray diffraction. The addition of 
small amounts of Mn results in the formation of a su- 
pence pe fcc solid solution of Mn in Al. At the 
ig) in content an amorphous phase is established. 
The highly facted crystalline surface of pure Al and Al- 
Mn solid solution becomes a smooth specular 
surface when the amorphous phase is present. There 
is a concentration discontinu' 


Aluminum- 


phi ). 0 

phase in the alloy results in a decrease in the Mn con- 
centration in solid solution to about 2 wt%. The 

lization of the hous phase starts at the fcc-amor- 
phous phase interface at 230C. oh Hs a result of treat- 
ment at 230-340C, the phase completely 
transforms into Al6Mn, while the fcc phase is unaffect- 
ed. Prior to crystallization, the amorphous phase 
shows a modification that could be interpreted as the 
formation of fine-grain icosahedral = The forma- 
tion of phases by electrodeposition and 


rapid solidifi- 
cation is discussed. 


146,566 

PB91-189696 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. nye 

Surface P rties and tings of Materials Mi- 
crotailored Alloys. 

Final rept. 

D. Lashmore. 1988, 7p 

ca in Israel Jnl. of Technology 24, n3-4 p469-475 
1 4 


Electrochemical deposition is becoming recognized as 
an important processing technique to produce alloys 
whose properties can be controlled on a near atomic 
level. In the paper alloy n is 

particular emphasis on a deposition process incorpo- 
rating a feedback = eo a high degree of 
control over composition. Such a process can be used 
to produce unique microstructures which may be tai- 
lored on a near atomic level resulting in materials 
whose properties may be very finely tailored. Such a 
control has implication for the design of new alloys 
whose interfacial properties must be precisely con- 
trolled. 


146,567 L 
PB91-194852 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
| cag CO. Fracture and Deformation Div. 


H. tear, and S. Datta. 1991, 4p 
Pub. in JSME International Jni., Series |, v34 n2 p194- 
197 1991. 


Using a megahertz-frequency ultrasonic method, a 
pen, Sadana. of the elastic constants of a composite 
consisting of seventy-volume-percent tungsten parti- 
cles in a copper matrix was done. The Young, shear, 
and bulk moduli and the Poisson ratio are reported. 
Tungsten is much stiffer than copper: the Young-mod- 
ulus ratio equals 410/129=3.2. Thus, from a linear 
rule-of-mixture, large departures were found. (The 
Poisson ratio comes close to a linear re nage 
= edly, a substantial elastic anisotropy was 

: eighteen percent in the shear modulus. To 
pe the system, a scattered-plane-wave ensemble- 
average approach was used. For the four elastic con- 
stants listed above, reasonable rement 


model-measu 
agreement was found, one-to-seven percent for the 


a er-direction measurements. Assuming ob- 
ateopherodal (c/a = 0.5) particles improves. the 
agreement: two percent or less for the four cases. 


146,568 
PB91-195537 Not available NTIS 
National raceme Rag Standards (IMSE), Gaithersburg, 


MD. Metall 
Coherency induced Instability of Solid- 
+ pes sgaapaaaaataaatiaaia sae 


inal rept. 
WH. Rhee, C. A. Handwerker, and D.N. Yoon 


Pub. Ub. in Proceedings of MAS Symposium on Interfacial 
—" Properties and Design, v122 p205-211 


An instability at solid-liquid interfaces induced by co- 
arene) gran doveoped in he chun 
is : 


ont cane planar soll tiguid interface be- 

Sra the ongrely plana old igud race be 

reprocigiation of the new solid, ocr a sinusoidal 

interface shape. In a previous study. coherency 

strains have been shown to be the drivi  natabtity 
The Pat paper anatase Wee evaleaan orton 
eS ° i 

ime, from initiation to healing of the aa 

No sanentions developed for liquid film pod quatteveny 


ee an ces ae 
In addition, the rela’ explained quail 
diffusion 


and induced grain boundary migration (DIG' 
and LFM are discussed. 


146,569 
PB91-195651 Not available NTIS 


MSE), 


in Non-E: 
Final rept. 
R. J. Schaefer. 1989, 14p 
Pub. in Proceedings of Indo-US _—— on Solidifi- 
cation Principles and Materials tongs ry a - 
bad, India, January 15-21, 1988, p381-394 1989. 


When an alloy is solidified rapidly, it is often thermo- 
dynamically possible for several different phases to 
form. Which of the phases dominates the final micros- 
tructure depends on the nucleation and growth kinet- 
ics of the several possible phases and also on the de- 
tailed thermal conditions of the specific solidification 
process. The effects are discussed with reference to 
the es ee ee system, where the results of 
several types of experiments can be understood in 
terms of the strikingly different nucleation and growth 
behavior of eee stable and metastable phases. 


146,570 

TIB/A91-00717/GAR PCE 

Gesamthochschule Siegen aries F.R.). sone 

eich 11 - Maschinentechnik 1 os 

Beitrag zum Ermuedungsverhaliten aushaert- 
Contribution on 


MgSi-Legierunge:. ( the 
Dies (Oring). of hardenable AIMgSi eneyeh. 
1 Gender 26 May 89, 228p 
in ‘ean 


In the scope of the present doctoral thesis, the influ- 
structural i 


percentages 
silicon and iron. Furthermore, the rolled sheet supplied 
has been subjected to different forming operations. 
Blancs were manufactured from the ot fer halaiee 
and were subjected to heat treatment for 
before finishing to size. It was shown that structural 
changes resulted in the highest increase in static 
strength characteristics for tensile specimens taken 
from the industrial production process. Yield stress 
and tensile Ba reached the highest values for 
specimens of this alloy. On the other hand, this materi- 
al also had tne lowest ductile yield. Hot rolling and cold 
rolling after isation annealing out to be 
a favourable method in — of extend- 
po, the wipes lite during fatigue tested. A manganese 
lent of about 0.5% sete: yom gp? gl 
contial for extended incipient crack 
"ta a D waae.) (copy. 


\ 
Wight (e) 1081 by FA 1:000717.) 


146,573 


MATERIALS SCIENCES 


this ion is 
negative strain rate sensitivity orig./ HM 
(Copyright (c) 1991 by FIZ Sy ey ce Hi. 


146,572 
TIB/B91-00821/GAR 
Technische 


With 17 figs., 15 tabs. 
TIB: RO 9944(2)+a. 


Within the 


146,573 

AD-A234 078/4/GAR PC A03/MF A01 
National Center for Composite Materials Research, 
Urbana, IL. 
Elevated-Temperature Crack Growth and Fracture 
in Thermoplastic 


Technical 
and P. Desoutter. Oct 89,  pccaiaes 


S. S. W 
UIUC- IR-89-19, — 


Contract NO0014-86-K-0 


Shon eon tool eet 
September 1,1991 159 





MATERIALS SCIENCES 
Plastics 


notched bending specimens made of polyamide (J1) 
neat resin. The and experimental proce- 


glass 
influence of temperature 
crack growth and 
ity of the thermoplastic resin is 

studied in detail. The neat resin crack growth and frac- 
very sensitive to the temperature change. De- 


creasing 

temperature is observed. However, the tearing modu- 
lus, which represents the crack growth resistance of 
the polyamide, is found to increase with temperature. 


146,574 

AD-A234 188/1/GAR PC A0S/MF A01 
National Center for Composite Materials Research, 
Urbana, IL. 


of Fluorinated Epoxy 
Resin C8/1SA as a 
and for Use in Blends and Com- 


wardowski, and P. H. Geil. 1 Jun 90, 78p Rept 
no. UIUC-NCCMR-89-0013 


Epoxy thermosets are currently the material of choice 
lormance ite materials. They have 


epoxies are often attacked by environmental ele- 
ments, especially water, resulting in a degradation of 
— As such, modification of epoxies to improve 
environmental is valuable consider- 
oa Epoxy resins incorporating fluorine con- 
tents have met this challenge, ing low contact 
angle, low measure uptake and improved flame resist- 
ance. What remains is the need to investigate the suit- 
ability of such resins for use in structural materials. 


146.5. 
ADAz3« 209/5/GAR PC A03/MF A01 
ane — for Composite Materials Research, 


re Relaxations of DGEBA Epoxy 
Study. 


angrie, C. S. Wu, and P. H. Geil. 1 Jun 89, 43p 
Rept no. UIUC-NCCMR-89-0005 


The effect of curing ae = oe low temperature 
relaxation behavior for catalyst tod Pye 

Ganed on digiycitnl etter of taaphrencl AY EBA 

been characterized by thermally stimulated a 

current oe SDC) technique. Knowledge = in — 

perature relaxation mechanisms of epo: 

of importance not only for an understanding oft of their 

low temperature physical properties but also for an un- 

derstanding of absorp 


tion mechanisms in 
impact processes near room temperature. As outlined 


epoxy i is, however, are sti 
not fully accepted, ten pony of the mnoleouler 


complexity of many of the epoxy resin systems stud- 
ied; this is particularly true for the low temperature re- 
laxation processes which, even in dynamic mechanical 
Studies, are found to consist of at least two or three 
molecular processes. 


146,576 

PBS1-189712 Not available NTIS 
~ 4 ae < of Standards (IMSE), Gaithersburg, 
Effect of Crosslink Density on Physical Aging of 
Epoxy Networks. 

Final rept. 

A. Lee, and G. B. McKenna. 1988, 

Pub. in Polymer 29, n10 p1812-1817 88. 


Physical aging of different crosslink den: 

ene oxide/DGEBA networks were inv 

the small-strain stress relaxation vested in aon 
extension. The effects of crosslink density on the glass 
transition ture, Tg, and —— in ou 
heat at Tg were measured using 

ter in heating. Although ty increase i 

served as crosslink density increased 

other studies of crosslinked polymers, the specific 
heat did not change as the crosslink density changed. 
Aging was studied at several values of temperature 
below Tg after quenching from above Tg. The stress 
relaxation curves at different aging times, tempera- 
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tures and crosslink densities were able to superim- 
posed to form a single master curve, demonstrating 
the icability of a time-aging time-temperature- 
crosslink density superposition principle to this type of 
network. Under all aging conditions, the double loga- 
rithmic shift rate was found to decrease with increasing 
crosslink density while being independent of tempera- 
ture for a given network. Furthermore, at temperatures 
of 10 C and 5 C below Tg, the network glasses were 
aged into structural equilibrium. 


Not available NTIS 
National Inst. -. {oe and Technology (IMSE), 
Gaithersburg, MD. Div. 
Viscoelastic comin of 7. _—— Subject- 
ed to Different Thermal T: 
Final rept. 
A. Lee, and G. B. McKenna. 1989, ay 9 
Pub. in Proceedings of ANTEC 89 Annual Technical 
Conference of Society of Plastics Engineers (47th), 
New York, NY., May 1-4, 1989, p1170-1173. 


Physical aging studies were made using model epoxy 
network g . Linear and nonlinear viscoelastic re- 
sponses were measured after quenching the glass 
from above Tg to the temperature of interest. In the 
linear viscoelastic regime, the authors studied the ef- 
fects of temperature and crosslink density on physical 
aging. The stress relaxation curves at different aging 
times, temperatures and crosslink densities were able 
to be superimposed to form a single master curve, 
demonstrating the —— of a time-aging time - tem- 
perature - crosslink density su principle for 
this ‘ype of epoxy network. Furthermore, at tempera- 
ture of 10 C and 5 C below bun, network glasses 
were aged into structural equilibrium, thus obtaining t 
star, the time required to reach structural equilibrium. 
Results in the nonlinear viscoelastic regime showed 
that t star did not change with the applied stress; there- 
fore, aging is not ‘erased’ by large mechanical stimuli. 
These results support the argument that the volume 
recovery which occurs during aging impact the small 
deformation response differently than it does the large 
deformation response. 


146,578 

PB91-1698 Not available NTIS 

National ores of Standards (IMSE), Gaithersburg, 

Physiocs Agi = ind the Viscoelastic R f 
ging a lesponse 0 

Network Glasses. 


Final rept. 

G. B. McKenna, and A. Lee. 1988, 4p 

Pub. in Proceedings of the International Conference 
on Deformation, Yield and Fracture of Polymers (7th), 
Cambridge, UK., April 11-14, 1988, p2/1-2/4. 


Physical aging studies were made using a model 
epoxy network. Linear and nonlinear viscoelastic re- 
sponses were measured after on. the glass 
com above Tg to temperatures near Tg. Results are 
esented which show that aging is not ‘erased’ by 
large mechanical deformations rather the time re- 
quired for the glass to age into equilibrium is independ- 
ent of the applied stress. 


Refractory Metals & Alloys 


146,579 
N91-21363/7/GAR 

(Order as N91-21331/4/GAR, PC oa +4 
Oak Ridge National Lab., TN. 
High-Temperature Metal Purification Using a Com- 
pact, Portable RF Heating and Levitation System 
on the Wake Shield. 
C. A. Hahs. 1 May 90, 
Contract DE-ACO%-840 -21400 
In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 366-371. 


The potential use of a compact, battery-operated rf le- 
vitator and heating system to purify high-temperature 
melting materials in space is described. The wake 
shield now fabricated for the Space Vacuum Epi- 
taxy Center will provide an Ultra-high vacuum (10(exp - 
14) Torr hydrogen, 10(exp -14) Torr helium, 10(exp - 
30) Torr i xygen). The use of the wake shield to purify 
Nb, Ti, W, Ir, and other metals to a purity level not 
achievable on earth is described. 


146,580 
N91-21364/5/GAR 
(Order as N91-21331/4/GAR, PC A24/MF 


A03) 

Oak Ridge National Lab., TN. 

F peer and Levitation Systems for 
the NASA Modular Electromagnetic Levitator. 
R. J. Fox. 1 Mai 
Contract DE- 20s 84 R-21400 
In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 372-377. 


The levitator demonstrates levitation of a 5 mm diam 
aluminum sphere at 1 G using a small, compact rf levi- 
tator operating from a small 12-V batt is system 
i igned to levitate and melt niobium in space; how- 
ever, small battery unit limits the power for melting 
operations. 


146,581 
N91-21365/2/GAR 

(Order as N91-21331/4/GAR, PC a 
Oak Ridge National Lab., TN. 
High ———_ Metal Purification Using a Com- 
pact Portable RF Heating and Levitation System 
on the Wake Shield (Abstract Only). 
C. A. Hahs. 1 May 90, 1p 
In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 378. 


The Wake Shield Facility (WSF) can provide an ideal 
vacuum environment for the purification of high tem- 
perature metals in space. The Modular Electromagnet- 
ic Levitator (MEL), will provide the opportunity to study 
undercooling of metals in space and allow to deter- 
mine material properties in space. The battery pow- 
ered rf levitation and heating a developed for the 
MEL demonstrated efficiency of 36 percent. This 
system is being considered to purify metals at tem- 
peratures below 3000 C. 


Wood & Paper Products 


146,582 

PB91-190595/GAR PC A03/MF A01 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 

— of the Timber Situation in Alaska: 1970- 


Forest Service general technical rept. 
R. W. Haynes, and D. J. Brooks. Aug 90, 40p 
FSGTR-PNW-264 


Current conditions in Alaska timber markets are re- 
viewed relative to the past two decades. Major issues 
in the outlook for Alaska timber markets are consid- 
ered. Recent studies are used to develop projections 
of Alaska timber products output, timber harvest, and 
timber harvest by owner. The assumptions these pro- 
jections depend on include the level of harvest on 
Native lands and consumption of sawn wood in Japan. 
Total harvest in Alaska is expected to average 660 mil- 
lion board feet per year during the early 1990s, and 
545 million feet per year between 1995 and 2005. Har- 
vest from National Forests necessary for total supply 
to meet expected demand will remain roughly constant 
at 400 million board feet per year from 1990 to 2010. 


146,583 

PB91-190736/GAR PC A03/MF A01 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 

Future Pacific Rim Flows =~ Prices of Softwood 
Logs, Differentiated by Grade. 

Forest Service research paper. 

D. F. Flora, A. L. Anderson, and W. J. McGinnis. Jan 
91, 28p FSRP-PNW-433 


The report updates and expands earlier analyses of 
future markets for small ‘construction-grade’ softwood 
logs around the Pacific Rim. By 2000, prices are ex- 
pected to rise significantly for medium-grade logs and 
modestly for low-grade logs. World economic cycles 
may obscure, however, the u — price trends. Ex- 
ports from the United States of medium grades are ex- 
pected to remain stable, while volumes of lower 
grades are projected to remain level through 1995 and 
then decline because of competition. 





146,584 

PA 4 te ¢ PC oes A01 
lens Provningsanstalt, Boras (Sweden). 

Hallfasthet och 


\v Maskinsorterat e (Strength Testing of Glued 
Laminated Timber 
J. Johansson. 1990, 44p SP-RAPP-1990:22, 


Cc. 
ISBN-91-7848-228-3 
Text in Swedish; summary in English. 


A total of 42 beams of glued laminated timber (glulam) 
and 81 finger jointed laminations from 3 glulam manu- 
facturers have been strength tested. The beams con- 
tained laminations of machine stress rated timber, 
strength class T40M in the outer and T24M in the inner 
laminations. The lamination thickness was 45 mm and 
cuits beneed coramaa © posounce ant The charac- 
teristic a ‘ength (5 percentile value) was esti- 
mated to 37.6 MPa and the modulus of 

(mean) was 13700 MPa. The values —_ 

to the values of the Nordic glulam strength class, "Lad, 
that are given in the Swedish building code. The yield 
of T40M-timber is 35 to 45 % from saw falling quality. 
The Papyt yp of the finger cone laminations 
was 56.3 MPa (5 percentile value). The ratio between 
the bending strength of beams with finger joint failures 
and bending warangh of tram leds wan O76. 
which is lower aan is = assumed, for instance 
in the quality control of glulam in the Nordic countries. 


General 


146,585 

AD-A234 087/5/GAR PC A04/MF A01 
Naval Research Lab., Washington, DC. 

Materials Science and Engineering-1989 Publica- 
tions (Naval Research Mgr 

29 Mar 91, 64p Rept no. NRL-PUB-195-6000 


No abstract available. 


146,586 
DE91010081/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Gradient materials research in Japan: Foreign trip 


report. 

B. H. Rabin. Oct 90, 22p EGG-MS-9390 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The traveler attended the First International Symposi- 
um on Functionally Gradient Materials, FGM ‘90, held 
in Sendai, Japan on October 8 and 9, 1990. The sym- 
posium focused on recent advances concerning the 
design, fabrication, and evaluation of materials that 
contain controlled microstructural gradients. Although 
the advantages of ae radient materials have been 
recognized and utilized for quite some time, a major 
cooperative research program on advanced materials 
was initiated in Japan in 1987 to further exploit this 
concept. The goal of this national program is to re- 
search and develop Fpl materials for use in a 
wide range of engineeri ications, with particular 
cnghanie ¢ on aerospace. tach of the symposium was 
devoted to describing the results obtained by ‘. ~ 
nese researchers over the past three years. 
author also visited selected Japanese laboratories 

i rams on gradient materials. This 
report describes ongoing research program in 
Japan and summarizes the significant highlights of the 
symposium and technical visits. 


146,587 
N91-21341/3/GAR 
(Order as N91-21331/4/GAR, PC oy +--4 


Jet Propulsion Lab., Pasadena, CA. 
Containeriess Experiments in Fluid Physics in Mi- 


EW Trinh. 1 May 90, My 
in Its Proceedings of the First Workshop on Container- 
less anil in Microgravity p 201-214. 


associated with the behavior 
in low gravity must 


f ori id A - freely suspended 

of liquid sam 

be thoroughly understood prior to csanelion detailed 
studies of the materials under scrutiny. The 

characteristics of molten specimens under the action 

of containerless positioning stresses must be identi- 


MATHEMATICAL SCIENCES 


Algebra, Analysis, Geometry, & Mathematical Logic 


fied and separated from the specific phenomena relat- 
p~ by the absence of an overwhelming ope 
The strategy designed to optimize t 
return of reliable experimental data from Atm ory mi- 
ond’ lage Peis of should include the gradual 
phasing of more sophisticated studies 
building on the accumulated results from previous 
flight experiments. Lower temperature fluid physics ex- 
periments using model materials can provide a great 
deal of information that can be useful in analyzing the 
behavior of high or gs melts. The phasing of the 
experimental lities should, therefore, also in- 
clude a gradual build-up of more intricate and speciai- 
ized diagnostic instrumentation and environmental 
— and monitoring capabilities. Basic physical in- 
tions should also be distinguished from 
materials technol issues. The latter investigations 
require very ific high temperature (and high 
vacuum) devices that must be thoroughly mastered on 
the ground prior to implementing them in space. 
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Jet ae Lab., Pasadena, CA. 
High Temperature Acoustic and Hybrid Micro- 
— Levitators for Materials Process- 


Pr 
M. Bormate tM 1 May 90, 16p 


In Its Proceedings ‘ot the First Workshop on Container- 
less Experimentation in Microgravity p 391-406. 


The physical acoustics group at the Jet Propulsion 
Laboratory developed a single mode acoustic levitator 
technique for advanced containerless materials proc- 
essing. The technique was successfully demonstrated 
in ground based studies to temperatures of about 1000 
Cin a uniform temperature furnace environment and to 
temperatures of about 1500 C using laser beams to 
locally heat the sample. Researchers are evaluating 
microwaves as a more efficient means than lasers for 
locally heating a positioned sample. Recent tests of a 
prototype single mode hybrid microwave/acoustic levi- 
tator successfully demonstrated the feasibility of using 
microwave power as a heating source. The potential 
advantages of combining acoustic positioning forces 
and microwave heating for containerless processing 
investigations are presented in outline form. 
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Minimum . Coloring of Triangulated 
Graphs, with ao to Weighted Vertex Pack- 
ing in Arbitrary 


Technical pane. 
a Balas, and J. Xue. May 89, 23p Rept no. MSRR- 


Contract N00014-85-K-0198 
Sponsored in part by grants NSF-ECS86-01660 and 
AFOSR-37-0292. 


Efficient algorithms are known for finding a maximum 
weight stable set, a minimum weight clique covering, 
and a maximum-weight clique of a vertex-weighted tri- 
angulated graph. However, there is no comparably effi- 
cient algorithm in the literature for finding a minimum 
hted vertex coloring of such a graph. We give an 
Onveg uared) procedure for this problem (Algorithm 1). 
na then extend “oe procedure to the problem of find- 
in an arbitrary graph G = (V,E) a maximal induced 
raph G(W) co! cnomaecion (as defined in Section 

3) to a maximal triangulated subgraph G(T). (Algorithm 
2). Finally, we use this latter algorithm as the main in- 
gredient of a branch and bound procedure for the max- 
imum weight clique problem in an arbitrary graph. We 
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present computational experience on arbitrary random 
graphs with up to 1000 vertices. 
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AD-A233 774/9/GAR PC A03/MF A01 
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Technical rept. 
ca and M. Fischetti. Nov 88, 29p Rept no. 
Contract N00014-85-K-0198 


} Vememenenty Clare? S6n0 ae 


facets of the FDA ponte ior al We prove this by 
establishing a more general theorem, of interest on its 
own, to the effect that a family of valid inequalities for 
the ATS polytope is facet defining if a certain (typically 
much smaller) subfamily is. We then show that the 
facets of the FDA polytope described here are distinct 
from each other, and in the same case of the ATS po- 


i iccomplished by ag oe 
inequalities to a canonical form that facilitates 
comparison. 
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Texas A and M Univ., College Station. 
Overview of Wavelets. 

C. K. Chui. 1991, oe 4-MA-SDI, 
Contract DAAL03-90-G-009 
Availability: Pub. in amuannilien Theory and Func- 
tional Analysis, p47-71 1991. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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— Postgraduate School, Monterey, CA. Dept. of 
ysics. 

Primes: The First Two Thousand Four Hundred 

Prime Numbers. 

Technical rept. Nov 89-Nov 90. 

G. F. Kinney. Dec 90, 55p Rept no. NPS-PH-91-003 


These simple and mathematically elegant but practi- 
cally useless prime number listings could have an 
appeal for afficionados of elementary number 
They were prepared using a —— yon 6 mage of 
the Sieve of Aratosthenes of Alexandria and the com- 
putations made on a small personal computer with an 
8-bit microprocessor, a 64K random access memory, 
and a 2-megahertz clock. bmn mg by for checking 
21, 380 integers and identifying included 2400 
prime numbers was about thirty minutes. This compu- 
tational effort is quite modest compared to others such 
as two which are reported to have examined the first 
ten million integers. But the mere 2400 primes report- 
ed here, plus related items such as the number of 
prime twins and the integer — successive 
primes, are presented in tangii 
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Special Function integrals. 


J. C. Piquette. ‘Oct 90. 24p 

Availability: Pub. in SIGSAM Bulletin, v24 n4 Issue 94 
p8-21 Oct 90. — only to DTIC users. No copies 
furnished by NTI 


No abstract available. 
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Power of interaction. 

W. Aiello, S. Goldwasser, and J. Hastad. 1990, 13p 
ARO-24635.327-MA-UIR, 

Contract DAAL03-86-K-0171 

Availability: Pub. in Combinatorica v10 n1 p3-25 1990. 
— only to DTIC users. No copies furnished by 


No abstract available. 
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f Solutions of Parametrized Equa- 


Technical rept. 
pt C. Rheinbolat. 22 Mar 91, 22p Rept no. ICMA-91- 


Doone N00014-90-J-1025, Grant NSF-CCR89- 
07654 


The sensitivity of a solution of a parameterized equa- 
tion F(z, lamda) = 0 with respect to the parameter 
vector lambda is usually defined as the change of the 
state z in dependence of lambda. In other words, for 
any solution expressible in the form (z(lambda), 
lambda) with some smooth function z = z(lambda) the 
sensitivity is the derivative Dz(lambda). Typically the 
solutions form a manifold M in the product of the state- 
space and the parameter space and this sensitivity is 
available only at those points of M where the param- 
eters can be used to define a local coordinate system. 
This paper introduces a general sensitivity concept 
which applies at all solutions on M and which includes 
the earlier definition. Some general geometric interpre- 
tations of the new measure are presented and it is 
shown that the sensitivity analysis can be easily inte- 
grated into the solution process. The theory also sug- 
gest the introduction of a readily computable second- 
order sensitivity measure reflecting the curvature-be- 
havior of M. Two numerical examples illustrate the dis- 
cussion. 
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Matching Theory - A Sampler: From Denes Koenig 
to the Present. 

M. D. Plummer. 1991, 47p 

Contract N00014-85-K-0488 


It was Koenig who gave the next strong impetus to the 
study of graph factorization after Petersen’s ground 
breaking work, and it is Koenig with whom we are 
char. to begin out brief summary of the history of 
matching theory. Fortunately, matching theory serves 
well as an historical thread extending from the time of 
Koenig (and before) up to the present, wending its way 
through graph theory and intersecting many of the 
most important new ideas which have sprung forth in 
our discipline. One sees in particular that after the 
close of World War II this intertwining of matching 
theory with the study of graphs as a whole became 
ever more inextricable, even as the study of graph 
theory as a discipline unto itself literally exploded upon 
the mathematical scene. Although it is jumping the gun 
somewhat with respect to the organization of this 
paper, we can mention three major areas which have 
joined with graph theory to give rise to many new and 
deep results. These are: (1) linear programming and 
polyhydral combinatorics; (2) the linking of graphs and 
probability theory in the area of random graphs and 
finally (3) the theory of algorithms and computational 
complexity. 
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Tochnicel rept. Apr-Oct 
M. Ghandehari. 9 Oct 30. 18p Rept no. NPS-MA-91- 
003 


This document discusses a closed curve and its rela- 
tionship to Euclidean length. Extensions of two in- 
equalities to Minkowski spaces is discussed. 
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Extending Matchings in Graphs: A Survey. 
M. D. Plummer. 1990, 17p 
Contract N00014-85-K-0488 


This paper surveys a variety of results obtained over 
the past few years concerning n-extendable graphs. In 
particular, we will describe how the property of n-ex- 
tendability interacts with such other graph parameters 
as er ars toughness, claw-freedom and degree sums 

generalized neighborhood conditions. We will also 
invest ate the behavior of matching extendability 
under the operation of Cartesian product. The study of 
n-extendability for planar graphs has been-and contin- 
ues to be-of particular interest. 


146,599 

AD-A234 471/1/GAR PC A03/MF A01 
New York Univ., NY. Courant Inst. of Mathematical Sci- 
ences. 

Mathematical Topics in the Modelling and Identifi- 
cation of Multicomponent Continua. 

Final rept. 1 Mar 88-31 Dec 90 

R. V. Kohn. Mar 91, 12p 

Contract N00014-88-K-0279 


This grant sponsored work in the following three direc- 
tions: (1) Determining conductivity by boundary meas- 
urements; (2) Variational models of phase transitions; 
and (3) Mathematical analysis of composite materials. 
The first is a novel approach to remote sensing, nota- 
ble for its potential biomedical applications as well as 
for links to inverse scattering. The second is a new ap- 
proach to interface motion laws and microstructure for- 
mation in continuum problems involving several dis- 
tinct phases. The third is more classical, but its rel- 
evance to structural optimization (the main focus of our 
effort) is just beginning to be appreciated. Though the 
applications of these three areas are quite distinct, 
they are all closely related from the mathematical 
viewpoint. Each has to do with the Calculus of Vari- 
ations, and more specifically with nonconvex variation- 
al problems whose minima are not necessarily 
achieved. 
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— iteration in a rational interpolation appli- 
cation. 

J. P. Brannen. 2 May 91, 17p SAND-91-0873C, 
CONF-9105165-1 
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Annual conference on modeling and simulation (22nd), 
Pittsburgh, PA (USA), 2-3 May 1991. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Rational interpolation is frequently useful for generat- 
ing functions which have an extended range over an 
abbreviated domain of definition. A simple technique 
for continued fraction interpolating function evaluation 
can easily be modified to obtain the function’s deriva- 
tive. This is a useful technique for developing numeri- 
cal solutions for certain stiff partial differential equa- 
tions. 9 refs., 2 figs. 
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Parametrization of all 
PGL(2,Z) into PGL(2,q). 

Q. Mushtaq. Oct 90, 23p IC-90/303 
U.S. Sales Only. 


Let PL(F(sub q)) denote the projective line over a 
Galois field F(sub q). Consider PSL(2,Z) as a free prod- 
uct of two cyclic groups < x > and < y > of orders 2 
and 3. We have shown that any homomorphism from 
PSL(2,Z) into PGL(2,q) can be extended to a homo- 
morphism from PGL(2,Z) into PGL(2,q) except in the 
case where the order of the image of Ei is 6 but the 
images of x and y do not commute in PGL(2,q). It has 
been shown also that every element in PGL(2,q), not 
of order 1,2 or 6, is the image of xy under some non- 
degenerate homomorphism. We have parametrized 
the conjugacy classes of non enerate homomor- 
phisms (alpha) with the non-trivial elements of F(sub 
q). Due to this parametrization we have developed a 
useful mechanism by which one can construct a 
unique coset diagram (attributed to G. Higman) for 
each ‘Flew @ class, depicting the action of PGL(2,Z) 
om” te ton q)). (author). 9 refs. (Atomindex citation 
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Asymptotic Integra’ Algorithms for homo- 
geneous, Nonlinear, First Order, Ordinary Differen- 
tial Equations. 

K. P. Walker, and A. D. Freed. Mar 91, 45p NAS 
1.15:103793, E-6070, NASA-TM-103793 


New methods for integrating systems of stiff, nonlin- 
ear, first order, ordinary differential equations are de- 
veloped by casting the differential equations into inte- 
gral form. Nonlinear recursive relations are obtained 
that allow the solution to a system of equations at time 
t plus delta t to be obtained in terms of the solution at 
time t in explicit and implicit forms. Examples of accu- 
racy obtained with the new technique are given by con- 
sidering systems of nonlinear, first order equations 
which arise in the study of unified models of viscoplas- 
tic behaviors, the spread of the AIDS virus, and preda- 
tor-prey populations. In general, the new implicit 
rithm is unconditionally stable, and has a Jacobian of 
smaller dimension than that which is acquired by cur- 
rent implicit methods, such as the Euler backward dif- 
ference algorithm; yet, it gives superior accuracy. The 
asymptotic explicit and implicit algorithms are suitable 
for solutions that are of the growing and decaying ex- 

nential kinds, respectively, whilst the implicit Euler- 

laclaurin algorithm is superior when the solution oscil- 
lates, i.e., when there are — in which both grow- 
ing and decaying exponential solutions exist. 
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Filters for | Fourier Approxima- 
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tions of Discontinuous 
Final ‘ex 

C. Wei, D. Gottlieb, and C. Shu. Mar 91, 20p NAS 
1.26:187541, ICASE-91-31, NASA-CR-187541 
Contracts NAS1 -18605, NAG1-1145 


The existence of one-sided filters, for spectral Fourier 
approximations of discontinuous functions, which can 
recover spectral accuracy up to discontinuity from one 
side, was proved. A least square procedure was also 
used to construct such a filter and test it on several 
discontinuous functions numerically. 
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Analise de Metodos Numericos - Metodos Auto- 
corretivos - Volume 3 (Numerical Analysis Meth- 
ods. Volume 3: Autocorrection Methods). 

C. J. Zamlutti. Oct 90, 124p INPE-5196-MD/45 

In Portuguese; English Summary. 


Under the denomination of self-correcting methods, a 
set of methods are collected within the same context 
for the theory of approximation. The set is character- 
ized by the possibility of refining successively the solu- 
tions until a prescribed accuracy is obtained. However, 
in the methods presented the amount of computation- 
al work required to obtain the desired accuracy cannot 
be predicted. 
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Algorithms for Special Tridiagonal Systems. 

Final rept. 

R. F. Boisvert. 1991, 20p 

Pub. in SIAM (Society for Industrial and 
matics) Jnl. on Scientific and Statistical 
n2 p423-442 Mar 91. 


Algorithms for the solution of symmetric diagonally 
dominant tridiagonal systems of veal equations with 
constant diagonals are con Such systems 
occur, for example, when solvi po constant-co- 
efficient elliptic partial differential equations by the 
Fourier method. In a. specialized LU fac- 
torization method of Malcolm and Paimer (SpLU), the 
cyclic reduction method of Hockney (CR), and the re- 
versed triangular factorization method of Evans (RTF) 
are considered. An interesting property of the first two 
algorithms is that they may be terminated early for 


plied Mathe- 
mputing 12, 





highly diay 1 or dominant systems. A new implemen- 
tation of RTF that also has the property is presented, 
significantly reducing its operation count in many 
cases. The slightly perturbed systems that arise from 
problems with Neumann or periodic boundary condi- 
tions are also considered, with extensions given for 
SpLU to the periodic case and RTF to the Neumann 
case. Floating-point operation counts are given for 
each method, and the results of \eeover: ona 
single scalar processor are reported 
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Partial Models, Types. 
Peta of Error Handling in Algebraic Speci- 
fications. 

A. Poigne. c1990, 38p GMD-446 


Partial models are restricted in that data exist if and 
only if they are typed. The type system includes sub- 
sorting and dependent types as specific n+ 1-ary rela- 
tions a epsilon sigma (a1,....,an): the element a has 
type sigma(ai,.....an) parameterized with elements 
ai,....,an. Subsorting is expressed by axioms of the 
form x epsilon tau is deducible from x epsilon (tau 
prime) where tau and (tau prime) are (parameterized) 
types. The main result states completeness of partial 
positive Horn logic (with equality) with regard to ‘well- 
typed’ formulas. Roughly, formulas are well-typed if 
every subterm can be typed. The partial logic is that of 
Scott which is thoroughly discussed. Since the partial 
logic allows to deduce formulas which are not well- 
ped a second weaker deduction system is intro- 
liuced referred to as ‘classified deduction’ which re- 
stricts deduction to well-typed formulas by hierarchy 
conditions. Completeness of this second logic is - 
established. The restriction of existence to typi 
motivated by an extensive discussion of error handli 
in algebraic specifications. (Copyright (c) GMD 1990 ig 
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Bivariate Birkhoff interpolation: A Survey. 

R. A. Lorentz. c1990, 37p GMD-456 


This is a survey primarily of the work done by G.G. Lo- 
rentz and the author on bivariate Birkhoff interpolation, 
which is the interpolation of a bivariate real function 
and its partial derivatives by means of algebraic poly- 
nomials. Some other approaches to bivariate interpo- 
lation are also included. (Copyright (c) GMD 1990.) 
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Elimination Structures for Unsymmetric Sparse 
‘LU’ Factors. 

J. R. Gilbert, and J. W. H. Liu. c1991, 31p CSL-90-11 
Prepared in cooperation with York Univ., North York 
(Ontario). Dept. of Computer Science. 


The elimination tree is central to the study of Cholesky 
factorization of sparse symmetric positive definite mat- 
rices. In the paper, the authors generalize the elimina- 
tion tree to a structure appropriate for the sparse LU 
factorization of unsymmetric matrices. They define a 
pair of directed acyclic graphs called elimination dags, 
and use them to characterize the zero-nonzero struc- 
tures of the lower and upper triangular factors. They 
apply the elimination structures in a new algorithm to 
compute fill in sparse LU factorization. The experimen- 
tal results indicate that the new algorithm is usually 
faster than existing methods. (Copyright (c) 1991 
Xerox Corporation.) 
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Approximating Tree athwidth, and Mini- 
mum Elimination Tree Height. 

H. L. Bodlaender, J. R. Gilbert, H. Hafsteinsson, and 

T. Kloks. c1991, 23p CSL-90-10 

Prepared in ation with Utrecht Rijksuniversiteit 
(Netherlands), and Iceland Univ., Reykjavik. 


The authors show how the value of various parameters 
of graphs connected to sparse matrix factorization and 
other applications can be approximated, using an algo- 
rithm of Leighton et al, that finds vertex separators of 
graphs. The approximate values of the parameters, 


which include minimum front size, treewidth, path- 
a Bg minimum elimination tree height, are no 
O(log n) (minimum front size and treewidth) 
and rd (logon 2)n) oe and minimum elimination 
ee height) times the optimal values. In addition, the 
wean examine the existence of bounded approxima- 
tion ithms for the parameters, and show that 
unless P = NP there are no absolute approximation 
= for them. (Copyright (c) 1991 Xerox Corpo- 
ration. 
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indrical of semi-direct prod- 
ucts groups of a nuclear Lie group with the addi- 
tive group of a nuclear space 
J. Marion. 1990, 20p Rept no. BiBoS--423/1990 


Let Gamma . Alpha be the semi-direct product of a nu- 
clear Lie group Gamma with the additive group Alpha 
of a real nuclear vector space. In this the main 
theorem gives an explicit description of all the continu- 
ous representations of Gamma . Alpha the restriction 
of which to Alpha is a cyclic unitary representation, the 
so-called cylinderical representations; a necessary 
and sufficient condition for the unitarity of such repre- 
sentations is also given. This general result is success- 
fully applied in three directions: one gets irreducible 
unitary representations of the nuclear Lie groups of 
Riemannian motions, one places the so-called energy 
representations in the more setting of a class 
of continuous and non located representations of the 
nuclear group of all the compactly supported smooth 
sections of any bundle of Lie groups, and one im- 
‘oves the theory of multiplicative distributions initiated 
|.M. Gelfand. In particular it is proved that for any 
real connected Lie group G and any int k aaeaunen 1 * 
there exist non located and non trivial 
representations of order k of the n Lie group et 
sub 0 (infinite) (M, G) of the G-valued test-functions on 
a given manifold M. (orig.). (TIB Hannover: RO 5073 


orig 
(423).) (Copyright (c) 1991 by FIZ. Citation no. 
91:000720.) 
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lormation of Propositional Calculus State- 
oa into integer and Mixed | 
An oe o Automatic Reformulation. 
E. Hadjiconstantinou, and G. Mitra. 1989, 30p 


A systematic procedure for transforming a set of logi- 
cal statements or logical conditions imposed on a 
model into an Int Linear Programming (ILP) formu- 
lation or a Mixed Integer Programming (MIP) respec- 
tively is presented. AN ILE ILP stated as a system of linear 
constraints involving integer variables and an objective 
function, provides a powerful representation of deci- 
sion problems through a tightly interrelated closed 
system of choices. It supports direct representation of 
logical (Boolean or propositional calculus) expres- 
sions. Binary variables (hereafter called logical varia- 
bles) are first introduced and methods of logically con- 
necting these to other variables are then presented. 
Simple constraints can be combined to construct logi- 
cal relationships; the methods of formulating these are 
also discussed. These reformulation pr lures are il- 
lustrated by two examples. A scheme of implementa- 
tion within an LP modelling system is outlined. 
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In this paper, we first discuss computational experi- 
ence using the SR1 update in conventional line search 
and trust region algorithms for unconstrained optimiza- 
tion. Our experiments show that the SR1 is very com- 
petitive with the widely used BFGS method. They also 
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indicate two interesting features: the final Hessian ap- 
proximations produced by the SR1 method are not 
generally appreciably better than those produced by 
the BFGS, and the sequences of steps produced by 
the SR1 do not usually seem to have the uniform linear 
independence property that is assumed in some 
recent convergence analysis. We present a new analy- 
sis that shows that the SR1 method with a line search 
in n+1 step q-superlinearly convergent without as- 

sumption of linearly independent iterates. This analysis 
assumes that the Hessian approximations are positive 
definite and bounded asymptotically, which from our 
— experience are reasonable assump- 

ns. 
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In this work we develop a method for analyzing maxi- 
mum weight selections in matroids with random ele- 
ment weights, especially exponentially distributed 
weights. We use the structure of the matroid dual to 
transform matroid maximization into an equivalent 
minimization task. We model sample paths of the 
greedy minimization scheme using a Markov process, 
and thus solve the original maximization problem. The 
distribution of the weight of the optimal basic element 
and moments are found, as well as the probability that 
a given basic element is optimal. We also derive criti 
cality indices for each ground set element, giving the 
probability that an element is a member of the optimal 
solution. We give exampies using spanning trees and 
scheduling problems, each example being a new result 
in stochastic combinatorial optimization. 
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This paper describes a software package for finding 
the unconstrained minimizer of a nonlinear function of 
n variables. The package is intended for problems 
where n is not too large, say n < 100, so that the cost 
of storing one n x n matrix, and factoring it at each 
iteration, is acceptable. The software allows the user 
to choose between a recently developed tensor 
method for unconstrained optimization, and an analo- 
gous standard method based upon a quadratic model. 
The tensor method bases each iteration upon a spe- 
cially constructed fourth order model of the objective 
function that is not significantly more expensive to 
form, store, or solve than the standard quadratic 
model. In our experience, the tensor method requires 
significantly fewer iterations and function evaluations 
to solve most unconstrained optimization problems 
than standard methods based upon quadratic models, 
and also solves a somewhat wider range of problems. 
For these reasons, it may be a useful addition to nu- 
merical software libraries. 


146,615 


N91-21745/5/GAR PC A03/MF A01 

Instituto de Pesquisas Espaciais, Sao Jose dos 

Campos (Brazil). 

Monotone Decreasing Algorithm for the 0-1 Multik- 
Dual Problem. 


L. A. N. Lorena, and G. Plateau. Oct 90, 24p INPE- 
5160-RPE/635 


A monotone decreasing algorithm for the 0-1 multik- 
napsack dual problem is presented. The subgradient 

algorithm solves a continuous surrogate relax- 
ation at each iteration, and a simple control at the sub- 
gradient updating produces a monotone decreasing 
sequence of Lagrangean relaxations. Many computa- 
tional tests with problems from the literature are pre- 
sented. 
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146,616 
AD-A233 690/7/GAR PC A03/MF A01 
a A and M Univ., College Station. Dept. of Statis- 


Oompaiinn -zapeas Analysis. 

Technical rept. 

E. Parzen. Feb 91, 22p TR-133, ARO-27574.4-MA 
Grant DAAL03-90-G-0069 


This paper is an introduction to a theory of detection 
and estimation of change and introduces many new 
concepts and terminology. It emphasizes the interplay 
of ideas (analogies between analogies) rather than 
complete statements of theorems; many of the proofs 
required fortunately can be assembled from results al- 
ready in the literature. The concepts presented can 
provide a statistical technology, useable by consum- 
ers, which show that much esoteric theory can be 
made exoteric (applicable by applied scientists who 
need not s' the theory) and data analytic. Its con- 
tents are: (1) Introduction to Change Analysis; (2) In- 
troduction to Brownian Bridge Dynamic Statistics; (3) 
Phases of Change Analysis; (4) Comparison Analysis 
and Non-parametric Statistical Inference; (5) Compari- 
son Change Analysis as a Probability t; (6) 
Features of Sample Comparison Change Analysis; and 
(7) Concepts and terminology list. 


Te 
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146,617 

AD-A234 091/7/GAR PC A03/MF A01 
California Univ., Los Angeles. Center for the Study of 
Evaluation. 

Machine Perception Laboratory Visual Task Sour- 
cebook. 


Interim project rept. no. 29, 1 Jul 86-30 Apr 88. 
~ — E. Mesrobian, and D. Gungner. Apr 88, 


a N00014-86-K-0395 


The Machine Perception Laboratory Visual Task Sour- 
cebook was created as part of the development of the 
Artificial Intelligence Measurement System. It consists 
of a collection of data level visual tasks. Each entry 
contains a problem statement, a discussion, refer- 
ences from the literature, and examples. : 


146,618 

PAT-APPL-7-620 415/GAR PC NO3/MF A04 
National Institutes of Health, Bethesda, MD. 
Enhancement of Musculature in Animals. 

Patent Application. 

S. Hughes, and P. Sutrave. Filed 3 Dec 90, 58p 
PB91-193151 

See also PB91-165704. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Viruses that contain the v-ski oncogene are not only 
capable of causing morphological transformation in 
vitro, but also can induce myogenic differentiation. The 
invention relates to the c-ski gene. In particular, the 
invention relates to DNA segments encoding chicken 
c-ski protein, to DNA constructs comprising the DNA 
segments and to cells transformed therewith. The in- 
vention further relates to animals having increased 
muscle size and/or reduced amounts of fat. 


Biochemistry 


146,619 
AD-A233 753/3/GAR 
California Univ., Los Angeles. 


164 VOL. 91, No. 17 


PC A03/MF A01 


~~ pay Transport through the Blood-Brain Bar- 
Final rept. 1 Jul 87-31 Dec 90. 
W. M. Pi 


15 Jan 91, 15p 

Contract DAMD17-87-C-7137 

Most neuropeptides are incapable of entering the brain 
from blood owing to the presence of unique anatomi- 
cal structures in the brain lary wall, which makes 
up the blood-brain barrier (BBB). Such neuropeptides 
could be introduced into the bloodstream by intranasal 
insufflation and, thus, could have powerful medicinal 
properties (e.g., Beta-endorphin for the treatment of 
pain, vasopressin ues for treatment of me 


peptide Nelver, 
Samad ‘he roy is is the development of chimeric pep- 
tides, which is the basis of the present contract. The 
production of chimeric peptides involves the covalent 
coupling of a nontransportable peptide (e.g., Beta-en- 
dorphin, vasopressin) to a transportable vector peptide 
e.g., insulin, transferrin, cationized albumin, histone). 

he transportable peptide is capable of penetrating 
the BBB via receptor-mediated or absorptive-mediated 
transcytosis. Therefore, the introduction of chimeric 
peptides allows the nontransportable peptide to tra- 
verse the BBB via a physiologic piggy back mecha- 
nism. 


146,620 

AD-A233 812/7/GAR PC AO1/MF A01 
Rutgers - The State Univ., New Brunswick, NJ. Dept. of 
Chemistry. 

Dynamics of Liposomes Constructed from Phy- 


pids. 
R. A. Moss, and T. Fujita. 1990, 5p ARO-25669.14- 


CH, 

Contract DAALO3-88-K-0188 

Availability: Pub. in Tetrahedron Letters, v31 n52 
p7559-7562 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


146,621 

AD-A234 299/6/GAR PC A02/MF A01 
Louisiana State Univ. Medical Center, New Orleans. 
Dept. of A pg 

Altered Ca2+ tasis and Functional Corre- 
a a and Adipocytes in Endotoxe- 
miaa 

J. A. Spitzer. Dec 90, 6p 

Availability: Pub. in "The Jnl. of Trauma, v30 n12 
pS193-S197 Dec 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


146,622 


AD-A234 305/1/GAR PC A04/MF A01 
Saint Joseph’s Univ., Philadelphia, PA. Dept. of Chem- 
i 


istry. 
thesis and Evaluation of 15-Dehydro-PGB1 An- 


al 

Final rept. 1 Jan 80-31 Sep 88. 
G. L. Nelson. 20 Mar 91, 54p 
Contract N00014-80-C-0117 


A complex and structurally-undefined oligomeric mix- 
ture derived from 15-dehydro-PGB1, termed PGBx, ex- 
hibits in vitro and in vivo activities which suggests a 
ui — ability to prevent or restore damage on a cellu- 

level due to oxygen deprivation. Structural and 
mechanistic studies were carried out on model os 
tems which resulted in the development of structurally: 
defined low molecular weight prostaglandin dimers 
and trimers from a new C-16 blocked 15-dehydro- 
PGB1 analog, 16,16-dimethyl-15-dehydro-PGB1. A 
large scale synthesis of 16,16-dimethyl-15-dehydro- 
PGB1 was deveioped in order to provide structurally- 
defined dimers and trimers for in vitro and in vivo eval- 
uation. The dimers derived wairaeuaaees: 
dro-PGB1 exhibit in vitro and in vivo pr — 
rable to or os than the Complex ican mixture PG x. 
These studies also suggest a unique intracellular 
mode of action for these a niente. 


146,623 


AD-A234 317/6/GAR PC A01/MF A01 
Army Research Inst. of Environmental Medicine, 
Natick, MA. 


Leucine Metabolism During on and Exercise. 
J. Knapik, C. Meredith, B. Jones, R. Fielding, and V. 
Young. 1991, 5p 

Availability: Pub. in Jnl. of Applied Physiology, v70 nt 
p43-47 1991. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 


146,62: 
AD-A2S4 334/1/GAR PC A0O1/MF A01 
Washington Univ., Seattle. oo of Chemistry. 

of of Synthetic tide Tertiary Structure. 
Final rept. Feb 88-Jan 91. 


P. B. Hopkins. 26 Mar 91, 4p 
Contract N00014-88-K-0201 


The pr research seeks to design and synthe- 
size large organic molecules possessing precisely de- 

ined geometric shapes, a capability which will make 
possible the design of catalysts and receptors. The ap- 
proach entails the design of unnatural amino acids 
which, when incorporated into peptides, will enforce 
tertiary structure on the overall molecule. Methods are 
also suggested whereby transiently stable noncova- 
lent complexes of peptides might be permanently sta- 
bilized by covalent crosslinking, leading to the concept 
of self-assembly of large, highly ordered organic mole- 
cules. The additional possibility of assembling large 
structures from smaller pieces by incorporation of tem- 
porary functionality which will initially spatially orient 
small pieces prior to covalent assembly is suggested, 
aconcept termed directed assembly. 


146,625 

AD-A234 407/5/GAR PC A02/MF A01 
Cornell Univ., Ithaca, NY. 

Kinetics of Bacterial Degradation of Benzylamine 
in a Montmorillonite 

M. E. Miller, and M. Alexander. 1991, 7p ARO- 
26750.1-LS, 

Contract DAALO3-89-K-0176 

Availability: Pub. in Environmental Science and Tech- 
nology, v25 p240-244 1991. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


146,626 

AD-A234 469/5/GAR PC A03/MF A01 

Pennsylvania res Mie ag oo Dept. of Chemistry. 

Interaction of with Elec- 
ifonate) and 


Seeata aaprran eee 


Technical rept. 1 Jun 90-31 Oct 9 
L. A. Prezyna, Y. J. Qiu, J. R. Reynolds, and G. E. 
Wnek. 29 Mar 91, 21p 


The binding of cationic qeopere to polypyrrole PP/ 
polyis (styrenesultonate)rS and poly(N-n -methylpyrrole) 
P/pss films, along with the effect of ceive on 
film electroactivity, have been studied using the elec- 
trochemical quartz-crystal microbalance (EQCM). Two 
polypeptides were studied, namely poly(I-lysine v acta 
chloride) and the ar. arginine-rich histone H3. Poly(i- 
hydrochloride) binds to either the oxidized or r ae 
forms of the films, although the electroactivity and abil- 
ity of the films to transport small cations upon electro- 
chemical cycling remains intact. Histone H3 shows 
little tendency to bind to oxidized films, but upon elec- 
trochemical reduction PSS is extracted. This unusual 
behavior is thought to be the result of strong electro- 
static and hydrophobic interactions between PSS and 
H3 at the PP/PSS surface. The films retain their elec- 
troactivity after interaction with H3. 


146,627 

DE91009872/GAR PC A11/MF A02 
Georgia Univ., Athens. Complex Carbohydrate Center. 
Carbank and the complex carbohydrate structure 


database. ress report. 

P. Albersheim. Feb 91, 238p DOE/ER/13970-5 
Contract FG09-88ER13970 

Contains diskettes (6). Sponsored by Department of 
Energy, Washington, 

pn yeh of this document are illegible in microfiche 
pr 


The Complex Carbohydrate Structure Database 
(CCSD), an IBM PC-compatible computerized data- 
base, and CarbBank, the database management 
system were created to provide a structure and citation 
information system to meet the needs of persons inter- 





ested in complex carbohydrates. CCSD and Carb- 
Bank, which were initiated by an international body of 
carbohydrate scientists, have been in dev 

since 1986 and have ‘been commercially ay 
since 1989. hed > to continue developing 
Bank-associated software, to continue bldg the the 
CCSD, and to make the software available as part of 
larger ‘database efforts administrated vO National 
Center for Biotechnology Information (NCBI) and by 
Chemical Abstracts Service (CAS). We and .. 
create a completely open format for the CCSD a 
portable, well-documented a modules that val 
ultimately be available to aca ind commercial 
groups interested in creating comput .- programs that 
access CCSD data. The D anc CarbBank will also 
be made compatible with several additional computer 
environments. The CCSD is expected to grow from its 
present 3888 records to over 20,000 records. It is our 
goal to ensure that CarbBank plays a key role in man- 
aging carbohydrate structure information in the global 
biotechnology arena. 53 refs., 2 figs., 1 tab. 


146,628 

DE91010195/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Lab. of Genetics. 

Starch synthesis in the maize endosperm as af- 
fected by starch synthesizing mutants. Annual 
report 1985. 

Progress rept. 

1985, 14p OOE/ER/12031 -T4 

Contract AC02-82ER12031 

Sponsored by Department of Energy, Washington, DC. 


The goal of this project is to investigate the steps nec- 
essary to effect starch synthesis in developing endo- 
sperms of maize with the primary experimental probes 
being the mutants in which this process is disrupted. 
The authors have given considerable attention to the 
presence of a soluble enzyme complex which can syn- 
thesize de novo phospho-oligosaccharides with Gic-1- 
P and Glic-1,6-bisP as substrates. If Gic-1,6-bisP is not 
present in the reaction mixture, it can be synthesized 
slowly from Gic-1-P, but its presence in the reaction 
mixture markedly accelerates the synthesis of phos- 
pho-oligosaccharides. The enzyme complex is capa- 
ble of synthesizing Gic-1,6-bisP and Gic when given 
either Gic-1-P or Gic-6-P as a substrate. Gic-1,6-bisP 
can also be formed from Fru-1,6-bisP. The enzyme 
complex with amylopectin and Gic-1,6-bisP as sub- 
strates will add Gic-6-P to the nonreducing ends of the 
amylopectin molecules. There is also a starch granule- 
bound phospho-oligosaccharide synthase present in 
the developing endosperms, but it has been less inten- 
sively investigated than the soluble form. They hypoth- 
esize that these enzymes synthesize the primers to 
which the enzymes capable of synthesizing alpha-1,4 
glucans add glucose molecules and that their ability to 
utilize Gic-1,6-bisP accounts for the phosphate groups 
esterified to some glucose moieties of the starch. 


146,629 

DE91010621/GAR PC A03/MF A01 
Georgia Univ., Athens. Complex Carbohydrate Center. 
CARBBANK: A structural and bibliographic data 
base. Annual technical progress report. 
Bibliography. 

P. Albersheim. May 90, 18p DOE/ER/13970-2 
Contract FG09-88ER13970 

Sponsored by Department of Energy, Washington, DC. 


An IBM PC-compatible computerized Complex Carbo- 
hydrate Structure Database (CCSD) and database 
management system (CarbBank) were created by re- 
searchers at the Complex Carbohydrate Research 
Center (CCRC) to meet the needs of persons interest- 
ed in carbohydrate science. CarbBank fully supports 
all carbohydrates found in glycoproteins and glycoli- 
pids. They are enhancing CarbBank to provide full sup- 
port for plant and bacterial oligo- and polysaccharides. 
The authors are — a portable database format 
for the CCSD and a database core engine for Carb- 
Bank. A CCSD database format is independent of both 
the application programming language and the com- 
puter operating software will make the CCSD compati- 
ble with the newest relational database systems being 
developed for nucleotide uences, amino acid se- 
uences as for mass and NMR spectra ame National 
Center for Biotechnology Information. CarbBank 
core engine, which is being written in the C+ + lan- 
uage, can be linked into the new database system. 
he core engine plus system-specific interface tool 
kits will also allow Bank to be ported to more pow- 
erful computer operating systems for the PC, such as 
Microsoft Windows/386 and IBM PC OS/2, to RISC- 
based and UNIX work stations, and to Macintosh com- 


LiyJ, lanned enhancements will enable Carb- 
mond | tion in the CCSD to be closely inte- 
rated with the larger sequence databases. These en- 
ancements will also allow them to support the ex- 
panding needs of researchers interested in obtaining 
and analyzing carbohydrate sequence information. 


146,630 
N91-21352/0/GAR 
(Order as N91-21331/4/GAR, PC A24/MF 
A03) 


Jot trepaon Lab., son Cryetel oe. 

gag Technolog 
Electrostatic Multidrop Positione: - 
W. Rhim. 1 May 90, 5p 
In Its Proceedings of the First Workshop on Container- 
less Experimentation in Microgravity p 293-297. 


A brief discussion of containerless protein crystal 
, in space and a diagram of the electrostatic mul- 

rop positioner are presented. A picture of lysome 
pn 2 growing in a drop and a graph of levitation volt- 
age versus time (minutes) are also presented. 


146,631 

PB91-182154/GAR PC A02/MF A01 
hoo eam Research Lab., Research Triangle 
Hormonal Regulation of Gonadotropin-Releasing 
Hormone Receptors and Messenger RNA Activity 
in Ovine Pituitary Culture. 

Journal article. 

S. C. Sealfon, S. C. Laws, J. C. Wu, G. Boaz, and W. 
L. Miller. C1990, 10p EPA/600/J-90/475 

Grants NIH-HD-10773, USDA-86-CRCR-1-2181 

Pub. in Molecular Endocrinology, v4 n12 p1980-1987 
Dec 90. Prepared in cooperation with Mount Sinai 
School of Medicine, New York. Dept. of Neurology, 
and North Carolina State Univ. at Raleigh. Dept. of Bio- 
chemistry. Sponsored by National Institutes of Health, 
pres sang =, MD., and Department of Agriculture, Wash- 
ington, DC. 


Previous studies demonstrate that gonadotroph re- 
sponsiveness to GnRH, GnRH rote and the appar- 
ent number of GnRH receptors are all increased by 17 
beta-estradiol (E) or inhibin (IN) in ovine pituitary cul- 
tures. Progesterone attenuates these effects. To ex- 
plore differences between the effects of IN and E on 
GnRH binding, a detailed time-course was performed. 
The results indicate that after 48 h IN had a greater 
effect on binding of a GnRH agonist (5-fold increase) 
than E (3-fold increase), but was slower to act initially. 
A combined treatment of IN and E gave a partially ad- 
ditive effect at 48 h (6.5-fold increase). The mecha- 
nism of receptor regulation in this system is not known, 
but could involve synthesis, recycling, or modification 
of GnRH receptors. To investigate the contribution of 
altered receptor biosynthesis to the regulation of re- 
ceptor levels, a functional Xenopus oocyte-based 
assay for GnRH receptor mRNA activity was em- 
ployed. After 48 h of treatment, IN or E each led to a 7 
to 8-fold increase in GnRH receptor mRNA activity. 
Treatment with both hormones led to a 19-fold in- 
crease. The increase in mRNA activity induced by 
either hormone was greatly attenuated by progester- 
one. (Copyright (c) 1990 by The Endocrine Society.) 


146,632 
PB91-189472 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. lonizing Radiation Div. 
— Content of Isolated Mitochon- 
Lipid Peroxidation. 
Final rept. 


A. M. Hruszkewycz, and D. S. Bergtoid. 1990, 6p 
Pub. in Mutation Research 244, n2 p123-128 1990. 


When lipid peroxidation was induced in isolated mito- 
chondria there was a marked increase in the 8-hydrox- 
yguanine content of the nucleic acids extracted from 
these mitochondria. The elevation of 8-hydroxyguan- 
ine levels was associated with an extensive alteration 
of normal electrophoretic mobility of mitochondrial 
DNA. However, suppression of lipid peroxidation with 
alpha-tocopherol proportionally attenuated 8-hydroxy- 
guanine production and limited the electrophoretic mo- 
bility change of mitochondrial DNA. 


146,633 

PB91-1 Not available NTIS 
National Inst. of Standards and Technol (NML), 
Boulder, CO. Chemical Engineering Science Div. 


146,635 
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Enhanced Transport and Liquid Membranes in Bio- 
separations. 


Final rept. 
4 — ino, and R. Noble. 1990, 9p 
rends in Biotechnology 8, P216-224 Aug 90. 


Membranes that use a reversible chemical reaction or 
sequestration to achieve h selectivities and produc- 
tivities show great pot SF eae ee 
was studied. concept of liquid membranes, with 

and without a complexing agent (carrier), and the 
fed am tions and carriers that may be used 
with these are discussed. 


146,634 


PB91-194803 Not available NT 
National Inst. of Standards and Etoctey (esTL), 
Gaithersburg, 


~ hes iotechnology Div 
ics of Hydrolysis of Oligosacchar- 


ides. 

Final rept. 
R. N. Gol , D. Bell, Y. B. Tewari, and M. A. 
McLa 
Pub. in 


lin. 1991, 8p 


40, p69-76 1991. 


eactions: (A) ) mahosien) + HOO liq) = 

ag) maltotriose(aq) + 2H2O (i = 3D- 

maltotetraose(aq) + 3H = 4D- 

© maltopentaose(aq) + 4H2O(liq) = 5D- 

(E) maltohexaose(aq) + 5H2O0(liq) = 6D- 

(F) maltoheptaose(aq) + 6H2O(liq) = 7D- 

(G) amylose(aq)+nH2O(liq) = pts 
and (H) panose(aq)+2H2O(liq) = 

(J) F lpeninae ten AF obns = 3D. 

beta-fructofuranosidase was 


used for the ‘eee ") raffinose(aq) +H2O(liq) = 
alpha-D-melibiose(aq) + D-fructose(aq); and  (L) 


stachyose(aq) + H2O(liq) = o-alpha-' ino- 
pans -> > 6)-alpha-o- 1 -> 6)- 

ha-D-glucopyranose + D-fructose(aq). proc- 
pos correspond to the hydrolysis of the following 
linkages: glucose-glucose (alpha, 1 -> 4) glucose-glu- 
cose (alpha 1 -> 6), and glucose-fructose (1 -> 6). 
The respective enthalpy changes accompanying the 
hydrolysis of these linkages are -453, 5.8 and - 15.0 
kJ/mol. Both these results and available thermody- 
namic data in the literature demonstrate that pa | 
works well in predicting the thermodynamics of hydrol- 
ysis reactions involving oligosaccharides. 


146,635 


PB91-195701 Not available NTIS 
National Inst. of Standards and a aca (CSTL), 
Gaithersburg, MD. Biotechnology Div. 
Thermodynamics les of Hydrolysis of Disaccharides: 
Lactulose, Melibiose, Palatinose, D - Tre- 
halose, D - 


anos 
Final rept. 
Y. B. Tewari, and R. N. Goldberg. 1991, 9p 
See also PB89-186761. 

Pub. in Biophysical Chemistry 40, p59-67 1991. 


High-pressure liquid eee and microcalori- 
metry have been used to study the ne me a st 
the hydrolysis reactions of a series of dissaccharides. 

The enzymes used to bring about the hydrolyses were 
beta-galactosidase for lactulose and 3-o-beta- 
lact anosyl-D-arabinose; 


beta: 
alpha- 


Gaciies and Sa 


-glucosidase 
melibiose; beta-amylase for D-trehalose; iso- 
maltase for platinose; and alpha-glucosidase for D-tu- 
ranose. The buffer used was sodium acetate (0. — 
0.10 M and pH 4.44-5.65). These six processes corr 
spond, respectively, to the hydrolysis of the following 
linkages: galactose-fructose (1 -> 4), galactose-glu- 
cose (1 -> 6), glucose-fructose (1 -> 6), glucose-glu- 
cose (1 -> 1’), glucose-fructose (1 -> 3), and 
tose-ambinose (1 -> 3). Using available data in the 
literature, the heat capacity changes for these proc- 
esses are found to be in the range - 36 to - 69 J/mol/K. 
The available ic data on the hydrolysis of 
disaccharides is summarized. It is found that the entro- 
py changes for the hydrolysis of disaccharides are in 
the range 31 - 56 J/mol/K and are well represented by 
an average value of 40 + or - 7 J/mol/K. The abnor- 
mally high enthalpy of hydrolysis of aqueous sucrose (- 
14.96 kJ/mol) can be explained by consideration of 
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the enthalpy of conversion of fructopyranose to fructo- 
furanose. 


Botany 


146,636 
DE91009519/GAR PC A03/MF A01 
Oklahoma 


State Univ., Stillwater. 
Characterization of rhamnogalacturonan | from 
cotton suspension culture cell walls. (Progress 


report). 

1991, 15p DOE/ER/13496-5 

Contract FG05-86ER13496 
by Department of Energy, Washington, DC. 


Pen ce ce pe Se thyme se pepe 
the structure of pectins. From recent progress, 

lent crosslink between rhamnogalacturonan ri (RGi) 
and lucan and 


cotton cultures. wall 
were found to have ( ximately)55% of the galac- 
turonic acid esterified suspension culture wall 
were only about 14% methyl esterified. 10 refs. (SM) 


146,637 

DE91010194/GAR PC A03/MF A01 
Wisconsin Univ. ae. oro tl of Genetics. 
one come 


2 P Oct t rd 14p starch aynteataing mutants, 


Contract AC02-82ER12031 
Sponsored by Department of Energy, Washington, DC. 


A c— vchwng ded seadhont that the _— of the by the adh. 


‘on orale Glic-1,6-bisP ey a prone et mixture containing 
Glc-1-P as a substrate. The addition of F-1,6-bisP is 
nearly as effective as that of Gic-1,6-bisP while F-1-P, 
F-6-P, R-1-P, R-5-P, Ru-1,5-bisP, or Maltose-1-P are 
ineffective. It is a tenable at the present 
time that Gic-1,6-bisP is also utilized as a substrate by 
the oligosaccharide syn or another enzyme asso- 
ciated with tin the high molecular complex which con- 
the ol ~ —— that has been freed 
is Senteven also appears to be capa- 
ble of interconverting Glic-1,6-bisP and F-1,6-bisP and 
this can account for the observation that F-1 ,6-bisP 
has the ability to accelerate the incorporation of ee - 
P into oli iccharides as does Gic-1,6-bisP. 
attempting currently to test the possibility that Gilet cs 
P is utilized to some extent as a substrate and that the 
PO(sub 4) present on C6 in some Gic moieties in the 
oligosaccharide chains derives from this source. 


as af- 


Clinical Chemistry 


146,638 
AD-A233 699/8/GAR PC A03/MF A01 
California a San Francisco. School fg Pharmacy. 
investigational Biological 
- Method aed Be Assay. 
Annual rept. 15 Mar 88-14 Mar 89. 
E. T. Lin, L. A « Benet, R. A. Upton, and W. L. Gee. 


13 Apr 89, 
Contract BA D17-86-C-6150 


This raphy reser Angee forfeit clipes 
DAMD17-86-C-6150 at the end of the ‘alyacal method. 
March 15,1988 to March 14, 1989. Analytical method 


blood; the idat 
chemicals, WR 2721 and WR 3689 in 
antileishmanial compound, WR 60 
plasma were under development in this laboratory 
under the contract. eS oe 


in blood and 


five methods. Routine analyses of samples for ten 
studies were underway for determination of the pyri- 

concentration in dog plasma and the pyri- 
dostigmine concentration in human plasma; the physo- 
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“— concentrations in dog plasma and rhesus ma- 

que plasma; the WR 6026 concentration in human 
blood: the mefloquine concentration in human plasma; 
and the WR 238,605 concentration in dog plasma and 
blood. Analysis reports were submitted for six studies. 


te Ae gs - (WML). G available NTIS 
a jureau of Standards Gaithersburg, 
MD. Organic tovy eo Research Div. 

Stabilty of Uric Acid in Ammonium Hydroxide. 


inal rept. 
P. Ellerbe, A. Cohen, M. J. Welch, and E. White V. 


1988, 3p 
Pub. in Clinical Chemistry 34, n11 p2280-2282 1988. 


The stability of uric acid in dilute aqueous ammonium 
hydroxide solution was examined by mass spectrome- 

Uric acid decomposes in ammonium hydroxide 
even at the low concentration of 0.015 M at a mole 
ratio of ammonium hydroxide to uric acid of 50:1. The 
slope of the decomposition curve indicates that uric 
acid was being destroyed at an initial rate of several 
percent per hour. There are at least four products of 
ay aloo ar wea UN ac does ot detectably 


tions. Firstly, any method for the determination of 

that involves treating the analyte with ammo- 

nium hydroxide before analysis may destroy it. Sec- 

— a published ‘definitive’ method for uric acid 

could produce incorrect results because the uric acid 

is stored in 0.015 M ammonium hydroxide at a mole 

— oif over 120:1 of ammonium hydroxide to uric 
acid. 


Clinical Medicine 


146,640 
AD A229 594/7/GAR PC A05/MF oy! 
— Univ. Baltimore County, Catonsville. Dept. of 


Gomme f Endobronchial and Tracheal Insuf- 
flation for Acute Ri Distress. 

C. F. MacKenzie. 14 Mar 90, 77p 

Contract DAMD17-88-C-8136 


Proto’ airway catheters were 1) to allow 
ventilation with a —— flow of air ry the main- 
stream bronchi (El) and reg oxygenate by flowing O2 
into the trachea (TRIO). Marien flows (Vmin) using El 
and TRIO were 0.2-0.3 L/kg/min air and 90 mi/min 
02, r Ventilation for up to 4 hours with 
Vmin E was carried out in anesthetized dogs and 
physiological parameters were measured serially 
during apnea produced by neuromuscular blockade. 
Vmin El was repeated after tetrodotoxin was in- 
fused to produce . Ventilation with Vmin TRIO 
oxygenai for over 2 hours in some ani- 
mals, and all could be returned to normal by conven- 
tional ventilation. Vmin TRIO after TTX was less suc- 
cessful, but all animals survived at least 40 min before 
blood pressure dropped below 40 mmHg. High-flow 
(2L/min) TRIO successfully resuscitated all -poi- 
soned animals and kept them alive for 4 hours. Gener- 
ous-flow El (1 L/kg/min) was 2 in 
TTX-poi animals. Keywords: ntinuous-flow 
ventilation; Endobronchial insufflation; Eracheal insuf- 
flation of 02; Apnea; Tetrodotoxin in (TTX); Organophos 
phorus poisoning; Field ventilation; Resuscitation; Gas 
supplies; Ventilation; Oxygenation. (JS) 


146,641 
AD-A233 718/6/GAR PC A03/MF A01 
Massachusetts Univ. Medical Center, Worcester. 
— red i Response to HIV-I Virus Infection 
Annual 29 Sep aan Sep 89. 
F. A. Ennis. 30 Nov 89, 44p 
Contract DAMD17-86-C-6279 


ee gape @ Oe See a 2 > Cee 
immune r of humans to HIV-1 infection, the 
(AIDS). *r alkene cmaed by HIV Taeoton 

immu ca i Ss 
may be due to immune mediated lysis of infected ma- 


and other Fc receptor bearing 


cells by complexes may contribute to 


the pathogenesis of HIV infections. The definitions of 
these immune responses to HIV are needed for ration- 
al approaches for therapy and prevention. Since the 
program began in 1986, we hee developed an inte- 
grated program of research — to develop the ex- 
perimental systems for ining human immune re- 
— to HIV. The research performed in the past 
has focused on two major areas: studies on 
dependent enhancement of an HIV-I infection of Fc re- 
ceptor bearing human cells, and HIV-I specific T cell 
responses. 


146,642 

AD-A233 765/7/GAR PC A03/MF AO1 
Detence Research Establishment Suffield, Ralston 
Prophylaxis and Treatment of Influenza A Virus In- 
fection by Carrier-Mediated Passive Immunity. 


im rept. 
J. P. Wong, and L. L. Stadnyk. Jan 91, 34p Rept no. 
DRES SMe 1326 


Liposome-mediated passive immunity was evaluated 
for its efficacy in the prophylaxis and treatment of influ- 
enza A/PR/8 virus infection in mice. A virulent, egg- 
ed for row influenza A/PR/8 virus (H1N1) was adapt- 
or growth in Balb/C mice. In the in vivo protection 
study, purified polyclonal antibody (PA) which demon- 
strated reactivity against the mouse-adapted 
virus in an indirect fl enzyme-linked immuno- 
sorbent assay hers a and in an in vitro plaque 
assay, was lated within liposomes. Using a ra- 
dioactive tracer for the antibody molecules, ry deliv- 
ery of antibody to the lungs was optimized by intrana- 
administration of PA encapsulated within negative- 
multiamellar vesicles made from 
holine:cholesterol: serine. 


=o 
with 10 influenza A/ 
PR/8 virus, the survival rate at 14 days post challenge 
was 60% (P < 0.05), compared to 0% for the control 
phosphate-buff 


PBS) or sham Iposomes. ee 


146,643 

AD-A233 782/2/GAR 

Rochester Univ., NY. Inst. of 
Workshops 


PC A09/MF A01 
17: Inverse Problems 


and T 

Ne George, € Wolf, and J. Ratches. 14 Sep 89, 182 
atc! 4 p 

ARO-24626.206-PH-UIR 

Contract DAALO3-86-K-0173 


Discussion of direct and inverse scattering problems. 
This included the mode ition of wave fields, 


by homogene- 
ous and by evanscent waves. The cae integral equa- 
tion of time-independent scattering and its solution 
within the accuracy of the first Born approximation was 
then considered. The results were illustrated by a 
review of experiments in which simple structures were 
reconstructed from ——— data. Discussed was 
the inversion of discretized linear operators. The con- 
ceptual pene nage was illustrated with two very dif- 
ferent examples of functional 
The first was coded-aperture i 
cine, where the three-di 
tively labelled pharmaceutical inside the body is 
5 eee The second was in 
biomagnetism, where the distribu- 
tion of electric currents in the body is found from a set 
xamples both 


of pie mye measurements. These e 

ery that the object-to-data mapping is 
ill-conditioned, i.e., the uniqueness and existence of 
solutions is not to se expected. 


146,644 
AD-A233 809/3/GAR PC A03/MF A01 
Naval Medical Research Inst., Bethesda, MD. 

Ti Position after Cerebral Air Embo- 
lism in Effects on the 
Evoked Potential, Intracranial 
Blood-Brain Barrier. 


Technical rept. 88-Sep 89. 
A. J. Dutka, J. E. Polychronidis, R. B. Mink, and J. M. 
Hallenbeck. Nov 90, 41p Rept no. NMRI-90-116 


Medical personnel routinely recommend ing the 
victim of dysbaric or nosocomial — embolism 
in the Trendelenburg ae gps maneuver is ex- 
pected to reduce fe chense of subsequent cerebral 

air emboli and to hasten clearance of bubbles trapped 


Pressure, and 





in the cerebral circulation. The Trendelenburg position 

wil elao increase iracrarilpreseure and reduce cor 

pe hy acapee ofthe ijred brain. We placed 8 
fect on recovery of the injured in. We placed 8 

Sees tre ak lateral 5 deg. Trendelen- 
postion fort h folowing cerebral a 

hypertension, then treated the animals 


compression on a modified U.S. Navy Treatment 
Table 6A (head-down or HD AT en ed so- 


and hypert dogs maintained in a 
(sphinx) position as controls (horizontal or iz group 


146,645 
AD-A234 210/3/GAR PC A01/MF A01 
Naval Medical Research Inst., Bethesda, 

Hepatitis in 


K. C. Hyams, M. A. Hussain, M. A. Al-Arabi, N. A 
= and A. El- i. 1991, 5p Rept no. NMRI- 
Availability: Pub. in Jnl. of Medical Vi , V33 p73-76 
1991. Available only to DTIC users. lo copies fur- 
nished by NTIS. 


No abstract available. 
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AD-A234 441/4/GAR PC A04/MF A01 
California Univ., San Francisco. 

Evaluation of the U.S. Army’s AIDS Education Pro- 


Pidterm rept. 26 Sep 88-26 Mar 90. 
M. A. . 26 Mar 90, 57p 
Contract DAMD17-88-C-8097 


Po project Evaluation of the U.S. A 
tion Program is being conducted by 
California at San Francisco in prec Boater 
sion of Preventive Medicine at Fort Ord. Its purpose is 
to develop and examine the effect of an education pro- 
gram on military personnel’s ai 
about the acquired immune deficiency syndrome 
(AIDS) and behaviors related to risk of — to the 
human immunodeficiency virus (HIV). The primary ob- 
of the are: (a) to develop and test a 
Information naire that will be 
ased Uellaanetiane te ted ootmeetecan ond attitudes 
about AIDS and HIV infection , and to 


’s AIDS Educa- 
University of 
the Divi 


ition progr. i 
tors shown in HIV prevention research to be important 


in modi high-risk behavior with the U.S. Army’s 
Rindand AMG tdcaation pregame. 
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DE91009470/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

neutron beam 


mized 
pe at the Brookhaven Medical 


Research Reactor R). 

R. G. Fairchild, S. K. Saraf, S. Fiarman, Y. Kamen, 
and V. Benary. 1990, 16p BNL-45809, CONF- 
901226-1 

Contract AC02-76CH00016 


International symposium on neutron ture 

4th), Sydney (Australia), 3-7 Dec 1890, Sponsored by 

Department of & Energy, Washington, 

Portions of nis document are ilegibie in microfiche 
products. 


The Brookhaven Medical Research Reactor ede 

was built a, oo clinical a peo of Ni 

an improved beam facility providing flexibil- 

pa future Govelaperart oy! filters/moderators for 
This flexibility was exploited to provide an opti- 

mized epithermal neutron which was recently in- 

stalled and tested in the east irradiation thernoom — 

ter) of the BMRR. The new a Alou 2)O(euD 9) 

ao ieee aly a pn end sub 2)O(sub 3) a 


, in- 


Idaho National Engineering pee (INEL). The re- 
sultant beam is “optimized” in that the fast neutron 
and (gamma) contaminations have been reduced to 
values (less than a few % of maximum 
normal tissue dose), while the epithermal neutron flux 
density of 1.8 (times) 10(sup 9) n/cm(sup 2)-sec 
err, taasen enulened ten onaatanee 
cation. It is, however, anticipated that clinical 
tion of NCT will be carried out in (approximately)4 frac- 


tions ((approximately)15 min each, with bilateral irra- 
diations), as recom 


Ree rom. Ne Nov 90, 54p EGG-BNCT-8777-Vol.4- 
Contract ACO7-761D01570 
Sponsored by Department of Energy, Washington, DC. 
Highlights of the POr/ENGT Facility/Boron Neutron 
NGT) Program in November, 
Tako cre dense eS eee ee 
port of technological development. | 
ree ha Deo saan in gross boron ana of Bo 


samples, higher purity borocaptai 
(BSH), planning of experiments to investigate BSH bio- 
jon meroscope to ive to io iwostgate sca iar dtibuton 
it le ul 
of bor r 


‘on ae eames 
diatin room due to addition of ihiat 


was pen oe 
MRI system 
R . 


ih 


M 
ine 


ui 


i 


uptake in exemptions of terminal gioblastoma 
will pa Loot Layout and plannir 
begin reactor he 
been initiated. fm angie nie gaeynctargie age on 
oe core and lower orifice plate 
on Renan 20, 1990. Agreements 
DOE-ID relating to expenditure of the $13M for 
the PBE/BNCT Program have been reached. A review 
of the program by the National Academy of Science 
was requested by Admiral Watkins and took place in 
Washington, DC on November 5, 1990. This progress 
report also contains a summary of the 1990 accom- 
plishments within the melanoma project. 2 figs. (MHB) 


i 
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DE$1010381/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Development of new radionuclide generator sys- 
tems for nuclear medicine 
F. F. Knapp, A. P. Callahan, S. Mirzadeh, C. Brihaye, 
and M. Guillaume. barby saat CONF-910588-1 


Contract ACO5-840R2 atreins 
Caden townasrand. 1-4 = 
Department 


European symposium 
Is (ath), Baden 
1991. by of Energy, Washing- 


ton, DC. 


Radioisotope generator systems have traditionally 
played — — nuclear medicine in 


activated carbon system oe reactor. 
duced osmium-194 for sotental RAIT applications. In- 
strumentation advances such as the new generation of 
pase technology requre the avality of g nerator 
require avai generator- 
radioiso lor radionu- 


iridium-191 m from osmium-191 for RNA. In addition, 
the growing number of PET centers has stimulated re- 
search in generators which n 
radioisotopes. Copper-62, obtained 

generator, is currently used for PET evaluation of 
organ perfusion. The availability of the parent radioiso- 
topes, the tebteation ond use ct tsee geneseiers, and 
the practical factors for use of these systems in 
radiopharmacy are discussed. 74 refs., 6 figs., suse 
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146,650 

DE91619485/GAR PC A03/MF A01 

Denmark. 

Bek No 286 om roentgendiagnosti- 

kanlaeg til medicinsk ee (Order no. . on X-ray 
medical use 


yy l XN 280. 
| Published in the Danish Official Gazette 
Se 


diation protection of the Order of 1977 x diag: 
on 
nostic for medical use irony dag 


pa (Atomindex mods to Xray examinations 

146,651 

DE91619487/GAR PC A03/MF A01 

Denmark. 

Po mg = nage mama rar an 
kilder pa sygehuse laboratorier m.v. 

(Order We No 485 on the use of unsealed radioactive 

sources in etc). 

Nov 85, 35p INIS-XN-293 

In Danish. 

U.S. Sales Only. 

This Order, made in furtherance of an Order of 20 No- 


measures for 
mindex citation 22:019826) 
146,652 
DE91619488/GAR 
Denmark. 


Bekendtgoreise nr 657 brugen af rontgenan- 
— (Order No 657 on the use of X-ray equip- 


Sep 86, 13p INIS-XN-294 
n 5 
U.S. Sales Only. 


This Order a similar Order of 
ments Directives 64/466/Euratom. and otatteee. 
protection of 


PC A03/MF A01 


- tivit : 
annual intake. (Atomindex citation 22:019827) 
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PAT-APPL-7-578 390/GAR PC NO3/MF A01 
Department . 


of the , Washington, DC 

jon a Cara ~~ 
B.A, Kwa Filed 12 Sep 90, 26p AD-D014 817/1, 
fans -owned invention available for U.S. li- 


f | of 
— sen reg OE 


PC NO3/MF A04 
and Human Services, Washing- 


September 1, 1991 167 
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Clinical Medicine 


Surface Fluorescent Monitor. 
Patent Application 
W. S. Friauf, P. D. Smith, J. F. Fessler, R. E. 
and E. F. Bernstein. Filed 29 Mar 91, 20p 


Solomon, 
PB91-193078 
This it-owned invention available for U.S. li- 


and, possibly, for tye licensing. Copy of 
application available NTIS 


Photodynamic therapy (PDT) involves the use of light 
of an appropriate wa to excite an adminis- 
tered photosensitizer resulting in tissue destruction. 
py cree relates to the field of photodynamic ther- 
oa , the invention relates to a hand 

fluorometer a method of surface fluorescent 


monitoring in which tissue concentration of photosen- 
sitizers is determined by transcutaneous fluorescent 
measurements. 


146,655 

PB91-190389/GAR PC A03/MF = 
National Heart, Lung, pt Biood inst., Bethesda, M 
National re Education oo 
(NHBPEP) ‘aroup A Report on Hypertension 
and Chronic 

Aug 90, 31p NIH/PUB-90-3032 

Also available from Supt. of Docs. 


A report is presented from the National High Blood 
Pressure Education Program (NHBPEP) Working 
Group on hypertension and chronic renal failure. The 
report covers the following areas: (1) pathology and 
pathophysiology of hypertension and chronic renal in- 
sufficiency, (2) renal hemodynamic effects of antihy- 
pertensive agents, and (3) the working group consen- 
sus to prevent progressive renal failure by treating hy- 
pertension. 


146,656 
PB91-190397/GAR PC A99/MF A04 
National Inst. for Occupational Safety and Health, Cin- 


cinnati, OH. 

of the NIOSH-ILO international Pneu- 

(7th). Part 2. Held in Pitts- 

burgh, geycere on ae 23-26, 1988. 
Nov 90, 692p DHHS/PUB/NIOSH-90-108-PT-2 
Also available from Supt. of Docs. Prepared in coop- 
pees a ‘-~ International Labour Office, Geneva (Swit- 
z ‘ 


The Proceedings of the Seventh International Pneu- 
moconioses Conference which was conducted in Pitts- 
burgh, Pen ania during August 23-26, 1986 is pre- 
sented. The Pi rgh Conference was attended by 
over 1000 participants from 50 countries. The sympo- 
sium call for papers was issued in 1987 and invited 
submission of abstracts focusing on research and sci- 
entific expertise on the pneumoconioses and other oc- 
cupational respiratory disease. The Proceedings (Part 
ll) contains over 200 papers presented at the Confer- 
ence. 


146,657 

PB91-196501/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Health and Environmental Assessment. 
Models for Analyzing Data in Initiation-Promotion 


Journal article. 

C. Chen, H. Gibb, and A. Moini. Feb 91, 8p EPA/ 
600/J-91/070, OHEA-C-326 

Pub. in Environmental Health Perspectives, v90 p 287- 
292 1991. Prepared in cooperation with Computer Sci- 
ences Corp., Falis Church, VA. 


The objective of the paper is to construct a class of 
models for analyzing data in initiation-promotion (IP) 
studies. After the application of an initiator in animal IP 
studies, histochemical and/or histopathologic criteria 
are used to define the foci that are postulated to be the 
origin of tumors. Thus, the dynamics of foci growth are 
of inherent interest in the study of the mechanism of 
carcinogenesis. In the paper, models to explain these 
dynamics are developed and can be used to differenti- 
mechanisms of tumor formation 

promoti ples are given to illustrate useful 
concepts for analyzing data from IP studies. 


146,658 

PB91-197335/GAR PC AO5/MF A01 
National Library of Medicine, Bethesda, MD. Office of 
the Director. 


168 VOL. 91, No. 17 


National Library of Medicine Programs and Serv- 
ices, Fiscal Year 1988. 

Final rept. 1 Oct 87-30 Sep 88. 

Mar 89, 85p NLM/OD-91/01 

See also report for 1987, PB88-217732. 


The report provides statistical and narrative informa- 
tion regarding the National Library of Medicine's 
(NLM’s) activities during FY 1988. Coverage includes 
information on: Library Operations, Specialized Infor- 
mation Services, the Lister Hill National Center for Bio- 
medical Communications, Extramural Grants and Con- 
tracts, the Office of Computer and Cx ications 
es International ams, and the Administra- 

tion. In addition, there is information about such NLM 
special initiatives as its Long R Plan; activities in 
ee outreach, and AIDS; and the Unified 

Medical Language System. Appendices include a staff 
bibliography, Extramural- ed Publications, and 
lists of members of various NLM advisory bodies in- 
cluding the Board of R , Board of Scientific 
Counselors, Biomedical Library Review Committee, 
and the Literature Selection Technical Review Com- 
mittee. 
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PB91-197343/GAR PC A04/MF A01 
National Library of Medicine, Bethesda, MD. Office of 
the Director. 

National Library of Medicine Programs and Serv- 
ices, Fiscal Year 1989. 

Final rept. 1 Oct 88-30 Sep 89. 

Mar 90, 69p NLM/OD-91/02 


The report provides statistical and narrative informa- 
tion regarding the National Library of Medicine's 
(NLM'’s) activities during FY 1989. Coverage includes 
information on: Library Operations, Specialized Infor- 
mation Services, the Lister Hill National Center for Bio- 
medical Communications, Extramural Grants and Con- 
tracts, the Office of Computer and Communications 
Systems, International Programs, and the Administra- 
tion. In addition, there is information about NLM spe- 
cial initiatives, including outreach and AIDS. Appendi- 
ces include a staff bibliography, Extramural-Supported 
Publications, and lists of mem of various NLM ad- 
visory bodies including the Board of Regents, Board of 
Scientific Counselors, Biomedical Library Review 
Committee, and the Literature Selection Technical 
Review Committee. 
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TIB/A91-00700/GAR PC E09 
Forschungsinstitut Borstel (Germany, F.R.). Inst. fuer 
Experimentelle Biologie und Medizin. 
Laser-Mikrosonden-Massenanalyse (LAMMA) ein- 
zeiner Bakterienzelien in der Lepra-Therapiekon- 
trolle und -entwicklung. Abschlussbericht. (Laser 
microprobe mass analysis (LAMMA) of single bac- 
terial cells in ia and -development 
for or: Final report 

M. Haas. Linde and and U. Seydel. 1991, 63p 
Contract BMFT 03 

In German. 


Leprosy is caused by the in vitro non-cultivable Myco- 
bacterium leprae. The so far exclusively applied test 
system for monitoring efficiencies of new anti-leprosy 
drugs is based on animal tests (mouse footpad assay). 
Alternative methods as e.g. the determination of intra- 
bacterial ATP, fluorescence staining, morphological 
index, or control of the incorporation of radio-labelled 
substances are far from being generally — Our 
method is based on the mass ‘ometric analysis 
of the ratio of intrabacterial Na (+) - and K (+) - con- 
centations and of the fragment ion ‘a from the 
organic cell matrix of a limited number of M.leprae or- 
ganisms isolated from skin biopsies for the determina- 
tion of their physiological state. In extended studies 
with established and with new potential anti-leprosy 
drugs we show that our method renders reliable data 
on the in vivo impairment of M. — Furthermore, we 
could demonstrate the — ity of our method to in 
vitro di screening. The major advanta: of the 
single cell mass analysis are the fast avail ility of the 
data and the considerable saving of experimental ani- 
mals. (orig.). (TIB: FR Poo ian (Copyright (c) 1991 
by FIZ. Citation no. 91:000700 
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TIB/B91-00708/GAR 
Munich Univ. (Germany, F.R.). Inst. fuer a 


Stationaere evozierte ge = ree bs als Diagno- 
semittel fuer visuelle 

Abschlussbericht. (Steady-state VEP for assess- 
ment of visual function. Final 

|. Rentschler, H. Strasburger, |.J. Murray, and A. 
Remky. 1 Jui 90, 58p Rept no. BMVg.FAWM--90-23 
Contract BMVg inSan |-1088-V-6389 

In German. 


The navigation of modern aircraft poses extreme sen- 
sory, Cognitive, and emotional demands. The develop- 
ment of objective methods, i.e. methods which are not 
depending on the pilot's motivation, for the assess- 
ment of visual iormance is of prime importance, 
since both vessels and training of flying personnel are 
expensive and the endangering from accidents is high. 
The ie in the development of diagnostical 
methods must be the detection of hidden visual defi- 
cits. Steady-state visual evoked potentials (VEP) are of 
interest as a basis of such methods. For one, corre- 
spondences to visual performance have been shown. 
Second, due to shorter recording time, steady-state 
VEP can be applied where the application of the tran- 
sient VEP is prohibitively difficult. However, with the 
commonly used pattern-reversal stimulation, two diffi- 
culties prevented the further development towards a 
diagnostical application. On the one hand, amplitude 
data of subjects having normal vision show large inter- 
individual variation in their response characteristic, 
thus preventing the establishing of normative data. On 
the other hand, the amplitude versus spatial frequency 
function shows a characteristic notch at intermediate 
spatial frequencies - i.e. in the range which is the most 
important for pattern vision - without any reduced sub- 

e sen . It is postulated that this is due to 
cancellation at the scalp of signals dominated by dif- 
ferent neural mechanisms. Here the so-called sus- 
tained mechanisms are the supposed basis of pattern 
vision, whereas the transient mechanisms are the pre- 
sumable bases of movement vision. Through both 
mechanisms are indispensible for normal vision, the 
entangling of their respective influence in conventional 
VEP recordings prohibits their separate diagnostic as- 
sessment. Using a rarely employed mode of visual 
stimulation - on-off stimulation at the comparatively 
high rate of 16 Hz - we were able to reduce the stimula- 
tion of the movement channel sufficiently to obtain a 
non-distorted response of the pattern channel. This, at 
the same time, decisively reduced the interindividual 
variance. These findings provide the basis for the de- 
be ment of a ey tee tool. The similarity of the on- 

EP amplitude function and the contrast sensitivity 

Sincton can now be clinically exploited. Furthermore, 

with on-off stimulation, VEP phase is independent of 
spatial frequency and contrast. This has the practical 
benefit that phase-locked data acquisition techniques 
can be employed, thus allowing a significant reduction 
of recording time. Generally speaking, on-off is a more 
appropriate form of stimulation when the objective de- 
termination of visual acuity or contrast sensitivity are of 
interest. (orig.). (TIB: RN 3603(1990,23).) (Copyright 
(c) 1991 by FIZ. Citation no. 91:000708.) 
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AD-A233 895/2/GAR PC A02/MF A01 

State Univ. of New York at Albany. Dept. of Chemistry. 

—— through Foams and Fractal-Like Cellular 
s. 

J. C. Kimball, and H. L. Frisch. 15 Feb 91, 10p ARO- 

26072.15-CH, 

Contract DAAL03-88-K-0198 

Availablity: Pub. in Physical Review A v43 n4 p1840- 

1848, 5 Feb 91. Available only to DTIC users. No 

copies furnished by NTIS. 


The diffusion of gases through foams with nonuniform 
cell sizes is described using fractal models. These 
models correspond to the limit of extreme nonunifor- 
mity, since essentially all cell sizes are present in frac- 
tal-like foams. Qualitatively, we show that diffusion in 
foams with a large variety of cell sizes can be anoma- 
lously large or anomalously small, and the unusual cur- 
rents depend as much on the distribution of cell-wall 
thickness as they depend on cell-wall sizes. 
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AD-A234 032/1/GAR PC A07/MF A01 





Hill. 


North Carolina Univ. at C’ 
Protein Engineering of 


and Betacylin- 
B. W. Erickson. 11 Mar 91, 135p ARO-24439.1-LS, 


Engineering of a nongenetic protein igned to fold 
into an idealized Beta barrel is od. Botabenin (a 
identi 


cal 32-residual peptide chains designed to fold nop 
symmetric pair of amphiphilic Beta sheets with their 
faces held together. Each sheet contains 

four antiparalle! Beta strands connected by three in- 
1’) Beta turns. Several structural 


were 


AD-A234 140/2/GAR PC A02/MF A01 
Connecticut Univ. Health Center, a 

Cloning and Nucleotide Sequence of Genes 
ae for Small, Acid-Soluble Proteins of Clos- 


AM. M. ‘Cohen jartinez, and P. Setiow. 1991, 6p 
ARO-27956.3-LS, 

Contract DAALO3-90-G-0110 

Availability: Pub. in FEMS Microbi Letters, v7 
p127-132 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A234 213/7/GAR PC A03/MF A01 
Snaauoin Being ‘and Nees Act 

toxin a a 
Protein from Limi ey ay ‘ws . 
N. R. Wainwright, R. J. Miller, E. Pee, T. J. Novitsky, 
and M. A. Fletcher. 1990, 12p Rept no. NMRI-90-136 
Availability: Pub. in Cellular and Molecular of 
Endotoxin Reactions, p315-325 1990. Available only 
to DTIC users. No copies furnished by NTIS. 


Bacterial endotoxins are high molecular weight com- 
peer associated with the outer membrane of Gram- 
—_ @ bacteria. The complex is composed of lipid, 

hydrate and protein and has been characterized 
by an overall negative charge and heat stability. Endo- 
toxin which has been extracted by the method of 
Westphal and Jann is highly purified and free of pro- 
2. his protein-free, biologically active fraction is a 

popolysaccharide (LPS) consisting of three covalent- 
M linked moieties; lipid A, core polysaccharide and O- 
specific polysaccharide. The molecule therefore is am- 
photeric, having both hydrophobic and hydrophilic do- 
mains. It is known that the lipid A moiety is responsible 
for biological activity, while the polysaccharide portion 
confers immunity. 
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AD-A234 311/9/GAR 
ie Univ., New York. 
tein Engineering Project. 
Final rept. 1 Jun 83-31 May 86. 
B. W. Erickson. 11 Mar 91, 135p ARO-20942.1-LS, 
Contracts N00014-83-K-0600, N00014-87-K-0383 


PC A07/MF A01 


Engineering of a nongenetic protein — to fold 
into an idealized B barrel is reported. Betabellin (a 
beta-barrel bell-shaped [ere — of two identi- 
cal 32-residue peptide chains designed to fold into a 
— pair of amphiphilic beta ts with their hy- 
ophobic faces held together. Each sheet contains 
o antiparallel beta strands connected by three in- 
verse common (type 1’) beta turns. Several structural 
variants of the initial peptide chain were designed, as- 
sembled by the solid-phase method, , and 
characterized by biochemical and biophysical tech- 
niques. Molecular modeling inspired the use of DPro- 
DAsp loops for ail six beta Nes to favor formation of 
the inverse common turns found in natural antiparallel 
b hairpins. Betabellin 12D is a water-soluble 64-resi- 
due nongenetic protein that contains 12 a-D-amino 
acids and one interchain disulfide bridge. 
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Ara rept. 15 + 90-1 Apr 91. 
T. Case. 1 Apr 91 
Sonincen nobote-ericees? 


ae Sremaleien ad Seater, oo 
ofa secretory pro- 

teins (S! pore ee eee bb elas dee 

aquatic larvae of the 

ble into insoluble silk fibers. heneteen ie aaliaaes 

poe aha aes (1) We obtained antibodies to a 

synthetic multivalent antigenic 


oe a 
was derived from a 
arcs appear to react wih a 19-KDal SP <2 


molecular the 
latter of which yield dimeric or multimeric units depend- 
ing upon the solvent used. 
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Yale Univ., New Haven, CT. of Biology. 

Seicus Cheon san 


ceticus by Gap Repair. 
Rept. for 1 Jul-31 Dec 90. 
. A. Gri , and L. N. Ornston. Oct 90, 5p 


ility: Pub. in Jnl. of Bact v172 n10 
50160-6172 Oct 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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pt corte PC A03/MF A01 
house Materials ay of Ohio, Cincinnati. Feed 

one is Production Center. 


of the null allele. 
|. Guttman. Dec 90, soto FMPC/Sub-032 
Contract A AC05-860R21 
Sponsor by Dapatbnamte of Energy, Washington, DC 
pet intensive year-long baseline ec- 
ological study, mage or omen ih 
ic ———— and hetero: in select 
Materials Production Center (FMPC) populations using 
electrophoretic techniques. These data are being 
as an indicator of stress by lations on 
and off the FMPC site. The current was initiated 
to determine whether this GP! null allele is lethal, when 
homozygous, in spring peepers. Also, a sampling pro- 
tocol was pot heer I to determine whether a linear 
effect occurs relative to the frequency of the null allele 
Offsite and to determine the origination site of the null 
allele. 18 refs., 2 figs., 4 tabs. 
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structure re- 
Progress report), April 1988- 


E. M. Bradbury. 1990, 18p DOE/ER/60673-1 
Contract FG03-88ER60673 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This study is concerned with the application of neutron 
scatter techniques to the different structural states of 
nucleosomes and chromatin with the long term — 
tive of understanding how the enormous 

DNA are folded into chromosomes. Micrococcal ko 
clease digestion kinetics have defined two subnucleo- 
some particles; the chromatosome with 168 bp DNA, 
the histone octamer and one H1 and the nucleosome 
core particle with 146 bp DNA and the histone octa- 
mer. As will be discussed, the structure of the 146 bp 
DNA core particle is known in solution at low resolution 
from neutron scatter studies and in crystals. Based on 
this structure, the authors have a working model for 
the chromatosome and the mode of binding of H1. In 
order to define the structure of the nucleosome and 
also the different orders of chromatin structures they 
need to know the paths of DNA that link a 
and the factors associated with chromosome fu! 

that act on those DNA paths. The major region tor tie 
situation is the inherent variabilities in nucleosome 
DNA sequences, in the histone subtypes and their 
states of chemical modification and in the precise loca- 
tions of nucleosomes. Such variabilities obscure the 
underlying principles that govern the packaging of 
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DNA into the different structural states of nucleo- 


DE91010372/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 
cocci: Why two J in the ent opetenn 
. A. Lacks, S. Wh bee and S. Cerritelli. 1990, 
31p BNL-45931, F-9006331-1, BIO-4625 
Contract AC02-76CH00016, Grant GM29721 
conference 


International on streptococcal genetics 
(3rd), eh MN (USA), 6-9 Jun 1990. Spon- 
sored by one ee nae DC. 


pb Bede og? 
ot mxatiptahed at Stedonay 
tg suscapibte © Dont and DNA 
) Doped cogs ppmarn Pager 
(prime) is susceptible to Dpni. Third , genetic and bio- 
i of the Dpni and Dpnil systems re- 
, unexpected protein in each of the 
reticton systems In the Dpnil system three proteins 
are produced, whereas in a typical restriction system 
which like Dpnii cleaves at Loy: tem sites, only 
two proteins are generally found restriction en- 
peep we modification methylase. The func- 
Dpntl eyes ill be on Sanert ole chante: mn 
i a major focus of this c’ ler. 21 
refs., 2 figs., 1 
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prem ee etme Georgia Complex 
bohydrate Research Foundation (UGRF). Annual 
R B. . Jul $0. 22p DOE/ER/13543-5 
Contract FG09-86ER13543 
Sponsored by Department of Energy, Washington, DC. 


imental approaches which were used to ex- 
amine RNA turnover outlined in our 1988 proposal are 
given. The first approach evaluates RNA structure in 
vivo by chemical modification. The second approach 
investigates molecular physiology by studying light 
— changes in rbcS RNA turnover rates. 
paren oy examines the determinants of RNA 
in transgenic plants by — for a trans- 
gone system to examine r RNA turnover. 
structure of = 0 Rages prod- 
ucts was studies in transgenic nia. The fourth ap- 
proach investigates the molecular evolution of RbcS 
sequences. 8 figs. (FL) 
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Battelle Pacific Northwest Labs., Richland, WA. 
annual for 


Pacific Northwest Laboratory report 
1990 to the DOE Office of Energy Research. Part 4, 
Physical sciences. 


ess rept. 
L. H. Toburen, B. R. Stults, and J. A. Mahaffey. Feb 
91, 71p PNL-7600-Pt.4 
Contract ACO06-76RL01830 
by Department of Energy, Washington, DC. 


Part four of the PNL Annual Report for 1990 includes 
research in sciences. Individual reports are 
processed separately for the data bases in the follow- 
— areas: Dosimetry Research; Measurement Sci- 

; Radi and Chemical Physics; Radiation 
Dosimetry, R tion Bi ics; and Modelling Cellu- 
lar Response to Genetic . (FL) 
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Human Cell Lines of Epithelial iene Adenocarcino- 
ma in, — Proteins and Methods. 

wre icatior 

J. A. Whitsett, ond A. F. Gazdar. 26 May 89, 90p 
PB91-193433 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to novel established and continu- 
ous human adenocarcinoma cell lines of epithelial lung 
tissue origin that produce pulmonary surfactant-asso- 
ciated proteins. The invention also relates to novel 
methods for regulating the expression of pulmonary 
surfactant-associated proteins, novel methods which 
screen for tumor cells of pulmonary epithelial origin 
that produce pulmonary surfactant-associated pro- 
teins, and novel methods for harvesting produced sur- 
factant-associated proteins. The invention further re- 
lates to novel human pulmonary surfactant-associated 
proteins. 
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PAT-APPL-7-601 931/GAR PC NO3/MF A04 
—— of Health and Human Services, Washing- 
ton, 

ee of a Suppressor of Atherogenic Apo- 


lication. 
R , A. Li, J. M. Hoeg, and B. H. Brewer. Filed 
23 Oct 90, 26p PB91-193136 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Atherosclerotic coronary artery disease (CAD) is one 
of the leading causes of mortality in the United States. 
Multiple epidemiologic studies have shown plasma 
levels of certain lipoproteins and their associated apo- 
lipoprotein moieties to be highly correlated with in- 
creased risk for development of CAD. The invention is 
related generally to the identification and characteriza- 
tion of new genes. More particularly, the invention is 
related to the identification of a region in the apolipo- 
protein B gene that suppresses the transcription of 
atherogenic apolipoprotein B (apoB). 
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PAT-APPL-7-610 206/GAR PC NO3/MF A04 
Department of Health and Human Services, Washing- 
ton, 
Infectious RNA Transcribed from Stable Full- 
Length cDNA of Dengue Type 4 Virus. 

gre ye 

C. J Zhao, H. Hori, and M. Bray. Filed 8 Nov 
90, 21p PB91-193144 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The flavivirus family consists of positive-strand envel- 
oped RNA viruses. The genome RNA of flaviviruses is 
single-stranded and approximately 11 kilobases in 
length. Most flaviviruses are arthropod-borne, and 
many are pathogenic for humans and other verte- 
brates. The invention relates, in general, to the molec- 
ular cloning of stable full-length dengue cDNA and pro- 
duction of infectious RNA transcripts in vitro, and in 
particular, to that of den -_ type 4 virus. The invention 
further relates to a CDNA sequence encoding the RNA 
transcript for dengue type 4 virus, to a recombinant 
DNA construct that includes such a sequence and to 
cells transformed therewith. 
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PAT-APPL-7-663 380/GAR PC A03/MF A01 
Department of Health and Human Services, Washing- 
ton, DC. 

Fibri , 

Patent Application. 

C. Redman, and R. Samar. Filed 4 Mar 91, 31p 
PB91-193094 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Fibrinogen is a multichain protein with a well-ordered 
structure. It is sensitive to thrombin and acts in the final 
stages of blood clotting. Fibrin assembly, which 
involves the arrangement of three different polypep- 
tides into a symmetrical dimer, probably occurs on 
structures within the endoplasmic reticulum (ER) 
which mediate proper alignment of the chains and also 

disulfide interactions. The invention relates, in 
general, to fibrinogen. In particular, the invention re- 
lates to a method of producing a fibrinogen molecule. 


170 VOL. 91, No. 17 
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PAT-APPL-7-674 801/GAR PC NO3/MF A04 
Department of Health and Human Services, Washing- 
t 


on, DC. 
Chimeric Protein That Has a Human RHO Motif and 
Hee eon ra nga Activity. 

Patent Applicatio 

M. A. Resnick, T. “Chow. and E. Perkins. Filed 26 Mar 
91, 42p PB91-193086 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Deoxyribonucleases are expected to play a role in 
many repair processes since they enab excision 
of damaged DNA and provide a means for heterodu- 
plex formation and processing in recombination. The 
invention relates, in general, to a DNA segment. In par- 
ticular, the nen ee relates to a DNA segment coding 
for a polypep + = amino acid og oes cor- 
responding to a polypeptide ving an 
amino acid sequence corresponding to RhoNUC, anti- 
bodies to RhoNUC, a recombinant DNA molecule, 
cells containing RhoNUC, and methods of producing 
and using the polypeptide ‘and DNA segment. 
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PAT-APPL-7-679 674/GAR PC NO3/MF A04 
em of Health and Human Services, Washing- 
ton, DC. 

immortalization of Endothelial Cells. 

Patent ag 

E. W. Ades, T. J. Lawley, and F. J. Candal. Filed 4 
Apr 91, 28p PB91-193045 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


In the last 10 years, the accumulation of information 
about the endothelium has led to the realization that 
this is a tissue which is not just a target for injury, but by 
undergoing alterations in functions, metabolism and 
structure, it directly influences the evolution and out- 
come of vascular injury, inflammation and immune re- 
actions like graft rejection and tumor metastasis. The 
invention relates, in general, to endothelial cells. In 
particular, the invention relates to immortalized micro- 
vascular endothelial cells obtained from human skin. 
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ific DNA-DNA H ization Probe 
red Using Chromosome Size DNA. 

Patent Application. 
T. Torok, A. D. King, D. R. Rockhold, and C. Royer. 
Filed 3 May 91, 18p PB91-193425 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to a species-specific DNA-DNA 
hybridization probe which is prepared using an isolated 
whole chromosome of a lower eukaryote as template. 
The probe is useful for the detection of conspecificity 
in lower eukaryotes. 
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PB91-187476 Not available NTIS 
National Inst. of Standards and Technology (CSTL), 
Gaithersburg, MD. Biotechnology Div. 

46Gas Chromatography-Mass Spectrometry of 
Free Radical-induced Products of Pyrimidines and 
Purines in DNA. 

Final rept. 

M. Dizdaroglu. 1990, 16p 

Pub. in Methods of Enzymology 193, p842-857 1990. 


A description is provided of the application of the gas 
chromatography-mass Ss cermarenge (GC-MS) tech- 
nique to measurement of products of pyrimidines and 
purines in DNA, which are formed by reactions of free 
radicals with DNA. Acidic or matic hydrolyses are 
used to free base products as bases or nucleosides 
prior to their analysis by GC-MS. Acidic hydrolysis re- 
leases DNA base-amino acid crosslinks from nucleo- 
protein. The trimethylsilyl derivatives of all these prod- 
ucts provide characteristic mass spectra, which con- 
tain a molecular ion and other typical ions of this class 
of compounds. The tbutyidimethylsilyl derivatives are 
also used for measurement of ified bases. The 
use of the selected-ion monitoring technique permits 
the characterization and quantitative measurement of 
the products at low concentrations. Examples of mass 


spectra are presented and the fragmentation patterns 
of the molecules are discussed. 
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PB91-187484 Not available NTIS 
National Inst. of Standards and epee (CSTL), 
Gaithersburg, MD. Biotechnology Div. 

Measurement of DNA Base Damage and DNA-Pro- 
tein Cross-Links in Mammalian Chromatin. 

Final rept. 

M. peer ae oe 1990, 14p 

Sponsored mints Be of Energy, Washington, DC. 
Pub. in lonizing Radiation Damage to DNA: Molecular 
Aspects, p17-30 1990. 


Methodologies incorporating the technique of gas 
chromatography/mass spectrometry (GC/MS) have 
been developed in recent years for measurement of 
DNA damage produced by ionizing radiation or by 
other free radical-generating systems. GC/MS with se- 
lected-ion monitoring (SIM) facilitates unequivocal 
identification and quantitation of a plethora of products 
of all four bases in DNA. In addition, DNA-protein 
cross-links in mammalian chromatin are unequivocally 
identified and quantitated. The sensitivity and selectivi- 
ty of the GC/MS-SIM technique also enables the 
measurement of DNA base products in isolated mam- 
malian chromatin without the nece of first isolating 
DNA. Recent results demonstrate the usefulness of 
the GC/MS technique for measurement of DNA 
damage in DNA as well as in mammalian chromatin 
— a vast variety of conditions of free radical pro- 
luction. 
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PB91-189365 Not available NTIS 
National Inst. of Standards and pamereey (CSTL), 
Gaithersburg, MD. yrrewenrery be iv. 

Hydroxy! Radical Induced Cross-Linking of Cyto- 
sine and Tyrosine in Nucleohistone. 

Final rept. 

E. Gajewski, and M. Dizdaroglu. 1990, 4p 

Pub. in Biochemistry 29, n4 p977-980 1990. 


Hydroxyl radical induced formation of a DNA-protein 
cross-link involving cytosine and tyrosine in nucleohis- 
tone in buffered aqueous solution is reported. The 
technique of gas chromatography-mass spectrometry 
was used for the investigation. A gamma-irradiated 
aqueous mixture of cytosine and tyrosine was first in- 
vestigated in order to obtain gas chromatographic- 
mass spectrometric properties of possible cytosine-ty- 
rosine cross-links. One cross-link was observed, and 
its structure was identified as the product from the for- 
mation of a covalent bond between carbon 6 of cyto- 
sine and carbon 3 of tyrosine. With the use of gas chro- 
matography-mass spectrometry with selected-ion 
monitoring, this cytosine-tyrosine cross-link was identi- 
fied in acidic hydrolysates of calf thymus nucleohis- 
tone gamma-irradiated in N2O-saturated aqueous so- 
lution. The yield of the DNA-protein cross-link in nucle- 
ohistone was found to be a linear function of the radi- 
ation dose in the range of 100-500 Gy (J/kg). The yield 
amounted to 0.05 nmol/J. Mechanisms uderlying the 
formation of the cytosine-tyrosine cross-link in nucleo- 
histone were proposed to involve radical-radical and/ 
or radical addition reactions of hydroxyl adduct radi- 
cals of cytosine and tyrosine moieties, forming a cova- 
lent bond between carbon 6 of cytosine and carbon 3 
of tyrosine. When oxygen was present in irradiated so- 
lutions, no cytosine-tyrosine cross-links were ob- 
serv 
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PB91-190074 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Chemical Thermodynamics Div. 
Crystal Structure of a cCAMP-Iindependent Form of 
Catabolite Gene Activator Protein with Adenosine 
Substituted in One of 2 cAMP-Binding Sites. 

Final rept. 

M. C. Vaney, G. L. Gilliland, J. G. Harman, A. 
Peterkofsky, and |. T. Weber. 1989, 7p 

Pub. in Biochemistry 28, n11 p4568- -4574 1989. 


Catabolite gene activator protein (CAP) in the pres- 
ence of cAMP stimulated transcription from several 
operons in E. coli. A cAMP-independent variant, in 
which Alai144 is replaced by Thr (CAP91), has been 
crystallized as the cAMP complex. CAP91, unlike the 
wild-type CAP, is activated by analogs of cAMP, includ- 
ing adenosine. In order to test the effect of adenosine 
on the structure, a crystal of CAP91 was soaked in a 
solution of 10mM adenosine, and X-ray diffraction data 





with Ser 83, instead of the interactions of the phos- 
phate of cAMP with Arg 82 and Ser 83. 
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trial Mesocosms. 
R. J. Seidler, and J. Settel. May 91, 104p EPA/600/ 
9-91/013 
he ares in este gg senna tion with Environment Canada, 
mmercial Chemicals Branch, and 
Techweal Wisicem Inc., Rockville, MD. 


The purpose of gathering an international expert panel 
for the workshop was to discuss containment technol- 
ogies and to design a mesocosm chamber for use in 
the development of ecol databases and the caili- 
bration of test protocols for genetically engineered 
microorganism (GEM) risk assessments. Data ob- 
tained from GEMs mesocosm testing would provide a 
critical knowl base for regulation of environmental 
releases of GEMs. Workshop presentations covered 
the positive and negative design features of specific 
microcosm and mesocosm systems that are currently 
being used in oy eeg | and other kinds of re- 
search. Information from these presentations was 
used as the basis for design of a hypothetical meso- 
cosm chamber that would meet appropriate contain- 
ment and environmental control needs. The meso- 
cosm was designed to support regulatory initiatives. It 
was not conceived to serve as a standard procedural 
tool mandated by regulatory agencies for evaluating 
risk assessments. 
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AD-A233 984/4/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 
Command and Control of the Army Dental Care 


System. 
Individual study project. 
P. D. Sculley. 9 Jan 91, 37p 


The Army Medical Department is currently undertaking 
a reorganization. U.S. Army Health Services Command 
will be disestablished with the creation of a new Medi- 
cal Major Command colocated with the Office of a 
Surgeon General in the National Capital ——_ 
review of the history of the Army Dental Care a 
reveals that a previous reorganization was devastating 
to the morale and efficiency of A Dentistry. The 
Dental has overcome these problems and today 
the Army tal Care System is a superbly efficient 
nization. The attributes which have created this ef- 
ficiency must be maintained in any reorganization. This 
pee | outlines the proposed structure for the Army 
| Department and recommends modifications 
that will preserve those attributes. 


Ecology 
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AD-A233 898/6/GAR PC A03/MF A01 
oy Carolina Univ. School of Medicine, Greenville, 
NC. 


High Potassium Selective Permeability and Extra- 
r lon Regulation in the Glial Perineurium 

eae Barrier) of the Crayfish. 

T. Hargirrai, A. M. Butt, and E. M. Lieberman. 

1990, 12p ARO-25752.3-LS, 

Contract DAAL03-88-K-0102 

Availability: Pub. in Neuroscience v38 n1 p163-173, 

1990. Available only to DTIC users. No copies fur- 

nished by NTIS. 


No abstract available. 


Electrophysiology 
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AD-A234 442/2/GAR PC A02/MF A01 
California Univ., Los Angeles. Mental Retardation Re- 
— em, 

intracellular Physiology of the Rat Suprachiasma- 
tic Nucleus: Electrical Properties, Neurotransmis- 
sion, and Effects of eee 

Annual rept. 1 Nov 89-31 Oct 90 

F. E. Dudek. 28 Mar 91, 7p AFOSR-TR-91-0376, 
Grant AFOSR-90-0056 


The primary goal of this research has been to deter- 
mine the electrophysiological properties of neurons in 
the suprachiasmatic nucleus (SCN), with particular 
emphasis on the mechanisms underlying synaptic 
transmission and neuromodulation. We have focused 
on the role of excitatory amino acids (i.e., glutamate) in 
synaptic transmission from the retina to the SCN. Our 
recent data indicate that non-NMDA receptors medi- 
ate transmission at low levels of activity, but NMDA 
receptors are likely important when the cells are depo- 
larized. Our studies of synaptic inhibition in the SCN 
indicate that gamma amino-butyric acid (GABA) medi- 
ates fast inhibitory postsynaptic potentials. Ongoing 
experiments are aimed at examining the role of gluta- 
mate and GABA in expression of the circadian rhythm 
of electrical activity in the SCN. Finally, a series of ex- 
periments partially supported by this grant has been 
undertaken in the paraventricular nucleus and preoptic 
area of the hypothalamus. 
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Baylor Coll. of Medicine, Houston, TX. 


PC A03/MF A01 


Acutely Exposed Hippocampal Neurons: A Prepa- 
ration for Patch Clamping Neurons from Adult Hip- 
pocampal Slices. 

R. Gray, R. Fisher, N. Spruston, and D. Johnston. 
1990, 22p AFOSR-TR-91-0303, 

Grant AFOSR-88-0142 

Availability: Pub. in Preparation of Vertebrate Central 
Nervous System in Vitro, p3-24 1990. Available only to 
DTIC users. No copies furnished by NTIS. 


Pharmacological agents known to modulate LTP at the 
mossy fiber-to-CA3 pyramidal neuron synapse were 
tested for their effects on the activity of single voltage- 
gated calcium channels in adult CA3 pyramidal neu- 
rons. Single-channel current recordings of three types 
of voltage-gated calcium channels were made from 
acutely-exposed CA3 pyramidal neurons of the adult 
guinea pig hippocampus. The beta-adrenergic a nist 
isoproterenol which is known to enhance LTD, in- 
creased the activity of the two high-threshold calcium 
channels (N and L), with no striking effect on the low- 
threshold (T) channel. 
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AD-A234 500/7/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Artificial In- 
telligence Lab. 

Theory of How the Brain Might Work. 

Memorandum rept. 

T. Poggio. Dec 90, 38p Rept nos. Al-M-1253, CBIP- 


-50 
Contracts DACA76-85-C-0010, N00014-85-K-0124 
Prepared in cooperation with Whitaker College, Center 
for Biological Information Processing. 


| wish to propose a quite speculative new version of 
the grandmother cell theory to explain how the brain, 
or parts of it, may work. In particular, | discuss how the 
visual system may learn to recognize 3D objects. The 
model would apply directly to the cortical cells involved 
in visual face recognition. | will also outline the relation 
of our theory to existing models of the cerebellum and 
of motor control. Specific biophysical mechanisms can 
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points of the theory are: the brain uses modules for 
multivariate function approximation as basic compo- 
nents pac tented pate eye = yeh subsys- 
tems, and hyperBF Sb beplemeonted in 
terms of biologically plausible caachentenne and circuit- 
ry. 


Immunology 
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AD-A229 323/1/GAR 
Louisville Univ., KY. 
Potential Vaccine for Anthrax. 

Final rt 1 Jun 87-30 Sep 89, annual rept. 1 Jun 


88-30 
J. Doyle, S. Singh. 30 Sep 89, 126p 
Contubel and. S Singh 


ane teeing ton th nny tage purify, 
and resolve the structure of the cell wall polysaccha- 
per penn ar ayer and to study its prop- 

and distribution on the cell as well as spore sur- 


PC A07/MF A01 


tion. cell wall preparation was purified by sequen- 
tial extraction with 1% hot SDS ad washes in 
water. Freeze dried cell wall (100 mg) was treated with 
20 mi 50% HF at 4 C for 18 hr. The preparation was 
centrifuged and the supernatant was added to cold ab- 
solute ethanol in 1:5 ratio and allowed to stand 30 min 
at 4 C. The precipitate ba was formed (pCHO) was 
separated tion and washed 3 times with 
absolute ethanol. The pCHO was then dissolved in a 
ml of d-H2O and freeze-dried for future analysis. (TTL) 


146,692 

AD-A233 705/3/GAR PC A03/MF A01 
Harvard School of Public Health, Boston, MA. 
‘Coxiella Burnetii’ Vaccine Development: Lipopoly- 
saccharide Structural Analysis. 

Final rept. 26 Sep 88-25 Sep 90. 

V. N. Reinhold. 20 Feb 91, 26p 

Contract DAMD17-88-C-8133 


Analytical instrumentation and methodology are pre- 
sented for the determination of endotoxin-related 
structures at much improved sensitivity and specificity 
using techniques in chromatography and mass spec- 
trometry. These techniques include a newly synthe- 
sized reagent that has provided femtomole sensitivity 
for oligosaccharide detection; and a preanalysis chem- 
ical approach for the determination of oligosaccharide 
linkage, branching, and sequence. These approaches 
are compatible with supercritical fluid chromatography- 
mass spectrometry (SFC-MS) and combine to provide 
the elements of a global approach to oligosaccharide 
structure. The utility of this approach has been demon- 
strated for glycolipids and N-linked glycans. The lipid-A 
structure from Salmonella minnesota has been dem- 
onstrated and the report outlines the currently under- 
stood structure Coxiella burnetii lipid-A. 


146,693 
AD-A233 803/6/GAR 
saa Univ., Salt Lake City. 


PC A03/MF A01 


Dept. of ee ae 
of ee ctive Surfaces. 

ret rept. 1 Oct 87-14 Oct 90. 

J. D. Andrade, J. N. Lin, J. N. Herron, and J. 

Turcotte. 15 Jan 91, 17p ARO-25539.6-LS, 

Contract DAAL03-87-K-0134 


Ligand-receptor binding is important to the develop- 
ment of biosensors for CBW defense. In the case of 
antigen (Ag)-antibody (Ab) binding, the binding con- 
stant is often so high that the response time of a con- 
tinuous sensor is very long. It is desirable to regulate or 
control the binding constant in order to optimize the 
response time and sensitivity of an immunosensor. 
Two methods were studied: 1) Use of a thermal pulse 
at the interface to raise the interfacial temperature, 
which for many Ag-Ab systems results in decreased 
binding. 2) Direct modifications of IgG antibody with a 
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photo isomerizable compound, to enable binding con- 
stant modulation under external optical control. The 
role of immobilization of Ab on its Ag binding proper- 
ties was also studied. 


146,694 

TIB/A91-00701/GAR PC E09 
Forschungsinstitut Borstel (Germany, F.R.). Inst. fuer 
Experimentelie Biologie und Medizin. 

immunchem und immunbiologischer Nach- 
weis von endogenem /interleukin 1. 
noe congener age ee ner and ——. 
biolog ection of endogenous pyrogen/in- 
terleukin 1. Final report). 

png ~<a B. Blum, H. Loppnow, and H.D. Flad. 


37p 
Contract BMFT 03 8667 
In German. 


Fever is induced in the organism by components of 
micro organisms (bacteria, viruses, parasites) through 
the release of endogenous pyrogens. Interleukin 1(IL- 
1) is the most important e: nous pyr , which 
affects nerve cells of the temperature centre in the hy- 
a yee by the release of prostaglandins through a 
jocal activation of the arachidonic acid metabolism, 
thus deranging the physiology of thermoregulation. In 
order to prove that a newly develo drug Is not pyro- 
genic, tests with rabbits are performed Yabbit fever 
test). We have devel a test system in which exog- 
enous pyrogens, as endotoxin, induce the re- 
lease of IL-1 in vitro. The released biologically active 
IL-1 can be detected in a proliferation assay using 
human fibroblasts (and not mouse thymocytes) or im- 
munochemically reacting IL-1 beta with a new ELISA, 
which is also commercially available. The monoclonal 
antibody FIB-3 devel by us is particularly suited 
for the detction of IL-1 beta and Il-1 beta -producing 
cells in biopsies from patients with chronic inflamma- 
tory disease. Thus, this antibody is used to monitor lep- 
rosy patients under combination chemotherapy, to 
monitor immunotherapy with BCG in patients with 
bladder carcinoma, and to monitor reactions of trans- 
plant rejection. The main advantage of the detecting 
methods for IL-1 developed by us are their good repro- 
ducibility. They allow the prescreening of drugs for pyr- 

enicity without the use of the rabbit fever test. (orig.). 


IB: F ony” (Copyright (c) 1991 by FIZ. Citation 


no. 91:000701. 


Microbiology 


146,695 

AD-A233 729/3/GAR PC A03/MF A01 
Uniformed Services Univ. of the Health Sciences, Be- 
thesda, MD. 

Flora of the Gut and Protective Function. 

E. C. Boedeker, and J. S. Latimer. 1991, 8p 
Availability: Pub. in Pediatric Gastrointestinal Disease, 
ch19 p281-299 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


146,696 

AD-A233 813/5/GAR PC A01/MF A01 
Yale Univ., New Haven, CT. Dept. of Biology. 
Selection of Acinetobacter caicoaceticus Mutants 
Deficient in the p-Hydroxybenzoate Hydrolase 
Gene (pobA), a Member of a Supraoperonic Clus- 


ter. 

G. B. Hartnett, B. Averhoff, and L. N. Ornston. Oct 
90, 3p ARO-25493.7-LS, 

Contract DAALO3-88-K-0074 

Availability: Pub. in Jnl. of Bacteriology, v172 n10 
p6160-6161 Oct 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


146,697 

AD-A233 976/0/GAR PC A03/MF A01 

Naval Oceanographic and Atmospheric Research 

Lab., Stennis Space Center, MS. 

Technical Review of Electrochemical Techniques 
to Microbiologically Influenced Corrosion. 

Journal article. 

F. Mansfeld, and B. Little. 1991, 25p Rept no. 

NOARL-JA-333-021-90 

Availability: Pub. in Corrosion Science, v31 n3 p247- 

272 1991. Available only to DTIC users. No copies fur- 

nished by NTIS. 
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No abstract available. 


146,698 

AD-A234 245/9/GAR PC A02/MF A01 
Connecticut Univ. Health Center, Farmington. Dept. of 
Biochemistry. 

Building of DNA In Vitro by a Small, Acid-Soluble 
Spore Protein from Bacillus Subtilis and the Effect 
of This Binding on DNA T: y- 

W. L. Nicholson, B. Setlow, and P. Setlow. Dec 90, 
8p ARO-27956.2-LS, 

Contract DAAL03-90-G-0110 

Availability: Pub. in Jnl. of Bacteriology, vi72 n12 
p6900-6906 Dec 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


146,699 

AD-A234 443/0/GAR 
Connecticut Univ., Storrs. 
Formation and Fate of Biological Sulfonates. 
Final rept. 1 Jan 88-31 Jan 91. 

E. R. Leadbetter, and W. Godchaux. 10 Apr 91, 12p 
Contract N00014-88-K-0120 


Enterobacteria can utilize simple biological sulfonates 
(taurine, cysteate, isethionate) as S sources only, 
under aerobic conditions only. This ability appears to 
be a constitutive trait. There is evidence, from the 
study of sulfate-reduction mutants, that sulfonates are 
reduced as such rather than first being converted to 
sulfate or sulfite. A large number of pseudomonads 
were isolated by enrichment of sulfonates and can uti- 
lize on or more sulfonates as sole source of C, S and 
(excepting isethionate), N. the competition between 
—_ and the sulfonates as sources of S was stud- 
i 


PC A03/MF A01 


146,700 

DE91009708/GAR PC A04/MF A01 
Washington State Univ., Pullman. Dept. of Animal Sci- 
ences. 

Research studies on the life cycle of infectious he- 
matopoietic necrosis virus. 

S. S. Ristow, J. M. Arnzen, and J. C. Leong. Nov 90, 
54p DOE/BP/92431-1 

Contract FG79-89BP92431, Grant 87-CRSR-2-3039 
Sponsored by Department of Energy, Washington, DC. 


Seventeen strains of infectious hematopoietic necro- 
sis virus (IHNV) from different geographical regions 
and from different fish stocks were typed by polyacry- 
lamide gel electrophoresis, indirect fluorescence with 
27 monoclonal antibodies against both the G and N 
proteins of the virus, and by serum neutralization with 
six monoclonal a antibodies. In addi- 
tion, many other IHNV isolates have been examined. 
Studying the isolates with the antibodies has shown 
that a greater amount of variation exists between iso- 
lates than was first predicted by the application of the 
polyacrylamide technique. Isolates within electrophor- 
etic types |-V may be further classified according to 
their reactions with the monoclonal antibodies in indi- 
rect fluorescence. Serum neutralization with selected 
anti-glycoprotein antibodies in conjunction with fluo- 
rescence analysis confirms one of the original findings 
of Hsu et al. (1986) that two different species in a 
single facility can be infected with the same isolate. 
Variation among isolates as measured by reactivity 
with the monoclonal library appears to be greater 
within the G protein than within the N protein se- 
quence. 9 refs., 7 figs., 6 tabs. 


146,701 

DE91010511/GAR PC A03/MF A01 
ge Dept. of Energy and Natural Resources, Spring- 
ield. 

Genetic engineering of sulfur-degrading Sulfolo- 
bus. Technical report, September 1, 1990-Novem- 
ber 30, 1990. 

ye ess rept. 

N. W. Y. Ho. 1990, 15p DOE/PC/90176-T12 
Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


Recent studies have shown that some microorga- 
nisms can play a significant role in removing the sulfur 
compounds from coal. Sulfolobus acidocaldarius is 
one such microorganism. Some microorganisms can 
remove only organic sulfur from coal, other can 
remove only inorganic sulfur from coal, but S. acidocal- 
darius seems to be able to remove both the organic 
and the inorganic sulfur from coal. Furthermore, S. aci- 


docaidarius has been shown to be able to use the 
sulfur and carbon derived from coal as its sole carbon 
and energy source for growth. These properties make 
this microorganism unique for coal desulfurization. 
This project is aimed at applying recombinant DNA 
techniques to improve the capability of S. acidocaldar- 
ius for coal desulfurizati i ing i 


troducing vectors into S. acidocaldarius and related 
microorganisms, the immediate goal is to establish a 
gene cloning system for this species. During the 
present quarter, the authors have studied a few sys- 
tems which can be used as the potential selection 
mechanism for the selection of the desired transfor- 
mants. In addition, they also analyzed the extracellular 
proteins from S. acidocaldarius as well as other poten- 
tial organic sulfur removing species and also npr 
to obtain most strains and plasmids that are 

for this work. Results to date are given. 1 tab. 


146,702 


DE91010512/GAR PC A03/MF A01 
oo Dept. of Energy and Natural Resources, Spring- 


Evaluation of sulfur-reducing microorganisms for 
organic i technical report, 
1, 1990-November 30, 1990. 

Progress rept. 

K. W. Miller. 1990, 22p DOE/PC/90176-T13 
Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


Because a substantial portion of the sulfur in Illinois 
coal is organically bound sulfur, microbial desulfuriza- 
tion of sulfidic and thiophenic functionalities holds 
great potential for complementing pyritic sulfur remov- 
al. The principal goals of their project are: to obtain 
anaerobic microbial cultures that produce H(sub 2)S 
from compounds representative of the organosulfur 
functionalities in coal; to optimize this activity; to evalu- 
ate the effectiveness of using these cultures to remove 
organic sulfur from Illinois coal. Their immediate objec- 
tives for this year are the following: to obtain additional 
Cultures from coal mine waste and municipal sewa 
sludge, two environments previously unexplored by 
their laboratory; to continue optimizing activity in cul- 
tures that desulfurize model compounds, including 
identification of individual microbial species; to expand 
coal desulfurization experiments to include additional 
coals; and, to address the recently discovered problem 
of sulfide sorbing to coal. This quarter they installed a 
Coy Anaerobic Chamber, which will be used for isola- 
tion and manipulation of anaerobic cultures. Addition- 
ally, the anoxic atmosphere within the chamber makes 
it an ideal location for grinding and sieving a sample of 
North Dakota lignite and IBC-101, both of which will be 
used in desulfurization and sulfide sorption experi- 
ments. Further experiments with mixed anaerobic cul- 
tures that reductively degrade dibenzyldisulfide 
(DBDS) have demonstrated that reduction of DBDS 
= — depend on co-reduction of sulfate. 34 refs., 1 
ig., " 


146,703 


PB91-194621/GAR PC A03/MF A01 
Rijksinstituut voor de Volk ‘ondheid en Milieuhy- 
giene, Bilthoven (Netherlands). 

Alternative Test Method for the Bacterial Barrier 
Properties of Wrapping Materials. 

Discussion paper. 

J. van Asten, and A. de Bruijn. Jun 90, 50p RIVM- 
919000-001 

Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


The National Control Laboratory of the Rijksinstituut 
Voor De Volkgezondheid En Milieuhygiene (RIVM) has 
performed a series of tests on different wrapping ma- 
terials to demonstrate that a proposed test for dry bac- 
teria tightness can be used for all different wrapping 
materials and Is. The test has been used on 
paper, textile, non-woven and containers showing that 
the wrapping materials/methods can be compared ob- 
jectively on their performance in actual practice. The 
me still needs fine-tuning but already shows big 
advantages over other already existing test methods 
which are in general on a product type and/or 
non performance related criteria. 





146,704 
PB91-195800/GAR PC A02/MF A01 
Pn pe + nae Univ., Bozeman. Dept. of Microbiol 

ffect Exposure and Disinfection on 
Virulence of E: 
Technical rept. (Final). 
G. A. McFeters. 1991, 7p USGS/G-1493 
Grant Di-14-08-0001-G1493 

‘ed by Geological Survey, Reston, VA. Water 

Resources Div. 


Studies were conducted to examine the persistence of 
enteric pathogens and their virulence-related er. 
ties with exposure to aquatic stress and disi 

The initial effort was devoted to the adaptation of 
image analysis instrumentation in the rapid assess- 
ment of bacterial viability and injury in water using the 
direct viable count (DVC) technique. The analytical — 


objective data for rigorous statistical analysis in a en 
time. Using the approach it was found that a r. of 
enteric pathogenic and indicator bacteria each have 
different optima for both nalidixic acid and nutrients. 
The observation indicates that the common practice of 
using one level of the ingredients can lead to artificial 
-— - Aseries of experiments also ae the sur- 
vival of enteric pathogens in water a response to 
suboptimal disinfection. The results revealed that the 
pai ns have extended persistence in temperate, 
agricultural surface water and that experiments using 
enclosed vessels, microcosms, can lead to misleading 
results concerning both survival and extended patho- 
genic potential. "Exposure to low concentrations of 
tiie also ” to injury and reduced virulence-relat- 
properties. 


146,705 
PB91-196188/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 


Reduction sop een he 

Destruction of Ent Bacteria and Viruses during 
Two-Phase Digestion. 

Journal article. 

K. M. Lee, C. A. Brunner, J. B. Farrell, and A. E. 
Eralp. c1989, 11p EPA/600/J-89/526 

Pub. in Jnl. of Water Pollution Control Federation, v61 
n8 p1421-1429 Aug 89. Prepared in cooperation with 
Cincinnati Univ., OH. Dept. of Civil and Environmental 
Engineering. 


The pathogenic microorganism destruction obtained 
during two-phase anaerobic fe ene was compared 
to that for a conventional si age > digester using 
municipal wastewater ceahetal sludge. Operation 
was draw-and-fill. Total digester residence times of 10 
days and 20 days were evaluated. Evaluations were 
carried out at 35 and 53 C. Microorganisms measured 
included fecal coliforms, Escherichia coli, fecal strep- 
tococci, and enterovirus. Pathogen reductions were 
compared to those calculated from a kinetic relation- 
ship developed specifically for draw-and-fill operation. 
Ascaris were added to digested sludge and held at 53 
C for up to 8 hours to observe their decline with time 
under thermophilic conditions. Common digester oper- 
ating parameters were also measured. At the thermo- 
philic temperature of 53 C essentially all the microor- 
ganisms measured were reduced to undetectable 
levels. At 35 C, two-phase digestion achieved from 
0.48 to 0.91 greater log reduction of bacterial indica- 
tors, but essentially the same reduction in virus. 


Parasitology 


146,706 

AD-A229 593/9/GAR PC A03/MF A01 
New York Univ. Medical Center, NY. Dept. of Medical 
and Molecular Parasitology. 

Development of a New Chemotherapy for Human 
African Trypanosomias Using an Animal Model: 
Suramin with DL-Alpha-Difluoromethylornithine 


acy: 
A. B. Clarkson. 14 Sep 88, 22p 


Towards developing a new chemotherapy for African 
trypanosomiasis, nine strains of Trypanosoma brucei 
rhodesiense were acquired and used to establish 
mouse model of African trypanosomiasis which will be 
suitable for testing drug protocols — both early 
and late stage disease. iments were 

to determine the maximum tolerated difluoromethylor- 


nithine (DFMO) dose. DFMO was used to treat groups 
of mice infected with different strains of T. brucei rho- 
desiense at the stage of infection. Variation was 
found in the sensitivity of the various strains to DFMO 
as predicted. A range of combinations of DFMO and 
suramin were administered to uninfected mice in = 
bent ee ne er naamtae< ng Ki 


rican 
siense; BEM MO; Difluorometwlonihine 
py; Late Stage Disease.(JS) 


146,707 
AD-A234 020/6/GAR PC A02/MF A01 


Clinical Research Centre, Nairobi (K ). 
Visceral Leishmaniasis Unresponeive to Pentos- 
ee Plone Kenya. 

Mh ow ag: Lawyer, J. Githure, J. B. Were, and 


R.M 989, 6p 
Grant AMD 7-87-G-7018 

Availability: Pub. in American Jnl. of Trop. Med. Hyg., 
v41 n3 p 89-294 1989. — only to DTIC users. 


No copies furnished by NTIS 
No abstract available. 


146,708 
AD-A234 212/9/GAR PC A01/MF A01 
Naval Medical Research Inst., Bethesda, MD. 

ention = Malaria. 


Journal artic! 

S.L. Hoffman. 16 Jan 91, 3p Rept no. NMRI-91-11 
Availability: Pub. in Jnl. of ‘the American Medical Asso- 
ciation, v265 n3 p398-399, 16 Jan 91. Available only to 
DTIC users. No copies furnished by NTIS. 


Malaria almost certainly would have been prevented if 
the individual had taken appropriate c 
laxis. The development of severe malaria would have 
been prevented if the malaria slide had been reviewed 
by a pathologist the following day, or the emergency 
it physician had insisted on repeat malaria 
smears every 6 to 12 hours for the next 48 hours and if 
ite oral therapy has been initiated when ma- 
laria was detected. Death —_ have been prevented 
if the admitting physician had recognized severe ma- 
laria, placed the patient in an intensive care unit, and 
initiated appropriate intravenous antimalarial and sup- 
portive therapy. 


146,709 

PAT-APPL-7-644 372/GAR PC anaes A04 
National Institutes of Health, Bethesda, M 

DNA by ae Encoding a Specific - oR 


Patent pi 

M. E. S. L. Lazzeri, T. B. Nutman, and N. Weiss. 
Filed 23 Jan 91, 46p PB91-193011 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The parasitic filarial nematode, Onchocerca volvulus, 
is the causative agent of onchocerciasis. It infects 
some 18 million people in Africa and Latin America 
manifesting itself as a severe disease of the skin and 
- (‘river blindness’). The invention relates, in gener- 
al, to a DNA segment and use thereof. In particular, the 
invention relates to a DNA segment encoding an On- 
chocerca volvulus antigen: a specific and early marker 
of onchocerciasis infection. 


146,710 

PAT-APPL-7-658 845/GAR PC NO3/MF A04 
National Institutes of Health, Bethesda, MD. 
Transmission Blocking Vaccine against Malaria. 
Patent Application. 

D.C. K , S. Isaacs, and B. Moss. Filed 22 Feb 
91, aap PB91-193102 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application ‘available NTIS. 


Malaria continues to exact a heavy toll from mankind. 
The major cause of malaria in humans is the parasite 
Plasmodium falciparum. Approximately 25 percent of 
all deaths of children in rural Africa between the ages 
of one to four years are caused by malaria. The inven- 
tion relates to transmission ee mye 
malaria and methods of preventing 

the disease. The invention further relates to ome 
nant virus encoding a Plasmodium sexual 


ing a falciparum 
- surface protein and to host cells infected there- 


146,714 
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146,711 
PAT-APPL-7-677 539/GAR PC NO3/MF A04 
Se ee RN ae Sears oe 
Circumsporozoite Protein of Plasmodium Rei- 
pes A = a a mien 

tent Application. 
a, Lal, and |. Goldman. Filed 1 Apr 91, 22p PB91- 


Tits Goerranenb phd terarihabianeniine tir US. li- 


censing possibly, for foreign licensing. of 
application available NTIS. _ 


The circumsporozoite (CS , @ species- and 
stage-epectic sporozite surface pote, the focus 
of intense effort in the development of malaria 


Pest Control 


146,712 


PAT-APPL-7-653 338/GAR PC NO3/MF A04 
Coneeeert of Health and Human Services, Washing- 


Senwor Triggered Suction Trap tor Collecting 


bore ication. 

|. P. Reiter. Filed 11 Feb 91, 14p PB91-193110 

oun and, possibly, f ae bee “oo 
ing 5 , for oO 

application available NTIS. se 


eS wae eee 


GDC Grav Mosquto Trap the ns 


for gravid adult, tat sti amare 


lon an pariog on aero pn. The inven- 


Department of Agrcuture, Washington. Dc 

Wind-Oriented Funnel 

Patent Application. 

P. F. Dowd, R. J. Bartelt, and D. T. Wicklow. Filed 1 

May 91, ba a. PB91-193292 

bine pong possibly, f en lee Coe of 

censing lor 

application available NTIS. 

A ip ete ee ee ee 

flying insects. The apparatus includes a chamber 

readin on bevieah concouaae oak eameuinn auiaiiiae: 

np Oe Seen 6 eee SS ee en 

pesmeee Stig sees bearer es mst air but not 
ee ee 

first opening, at least one funnel-shaped entrance 

the chamber allows ent of the insect te ep, 

as well as passage of air currents and entrained at- 

tractant odors out of the trap. An insect collection con- 
, optionally having a one-way entrance, is also 
i communicates with the chamber 


tent. 
°. 7 Oe 7. a See & 
Rinderknecht. Filed 1 89, patented 21 May 91, 
Sp PROT. 109068, PAT-AP L-7-353 363 


a and, possibly, ay tem mag omen 
censi licensing. 

patent font mvallatbe Conenissioner of Patents, Weatang- 

ton, DC 20231 $1.50. 


September 1, 1991 173 





MEDICINE & BIOLOGY 
Pest Control 


A novel indole diterpene compound named ‘nominine’ 

has been isolated from the sclerotia of the fungus, As- 

Pontsope ene Nominine is effective for controlling 
epidopteran and Cole-opteran insect pests. 


Pharmacology & Pharmacological 
Chemistry 


146,715 


AD-A234 036/2/GAR PC A03/MF A01 
Army Medical Research Ys of Chemical Defense, 


Aberdeen Proving Ground, MD. as 
Pharmacokinetics Ph dy l 





writes 


Oximes in Unanesthetized 

Technical rept. Jan-May 89. 

F. W. Stemler, T. M. Tezak-Reid, M. P. McCluskey, 
A. Kaminskis, ‘and K. K. Corcoran. Apr 91, 26p Rept 
no. USAMRICD-TR-91-07 


The pharmacokinetics and cardiovascular pharmaco- 
dynamics of three oximes were studied in unanesthe- 
tized pigs. Cardiopulmonary parameters were moni- 
tored and plasma concentrations of oximes were de- 
termined from arterial blood samples taken at intervals 
over a period of 5 hr postinjection. Plasma concentra- 
tae ee ee 
using the computer program PCNON- 
LIN. A Average pharmacokinetic parameters were deter- 
mined for each oxime. Only mild to moderate physio- 
side effects were detected following intramus- 
jar administration. 2-PAM C1 and ICD 467 were both 
more rapidly absorbed, with slightly faster distribution 
and elimination rates for ICD 467. Although MMB-4 
had a slight lag time to attain detectable levels in the 
blood, retention time was longer than for 2-PAM C1 
and ICD 467. 


146,716 

AD-A234 128/7/GA PC A02/MF A01 
Army Medical neni Inst. of Chemical Defense, 
Aberdeen Proving Ground, MD. 

Cardiotonic ree Inhibit Purifled Mammalian Ace- 


literature pub. 
D. W. Hanke, M. E. Nelson, and S. |. Baskin. 1991, 
7p Rept no. USAMRICD-P90-027 
Availability: Pub. in Jnl. of ied Toxicology Il, p119- 
124 1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


146,717 
AD-A234 178/2/GAR PC A03/MF A01 
Louisiana State Univ., New Orleans. School of Medi- 
cine. 
Status Report on Contract N00014-89-J-1916 (Lou- 
isiana State University 
Rept. for 1 Nov 90-28 Feb 91. 

A. Spitzer. 28 Feb 91, 16p 


This series of experiments demonstrated that TNF 
in serum up to 6 hr after a bolus injec- 
, demonstrati isappearance in the first 
rae ‘hr. Peripheral differential counts over a 48 hr 
period following the initial bolus injection of TNF re- 
vealed reciprocal changes in polymorphonuclear leu- 
oe (PMN) and age in TNF-treated rats. 
The percent distribution of the two cell returned 
to normal by 48 hr. Co ison of the time course of 
SO release by AMs of TNF versus saline-treated rats 
upon OPZ of PMA stimulation revealed no significant 
difference due to treatment with TNF. Since in the 
course of our previous investigations we were able to 
demonstrate a significant increase in SO release upon 
PMA-stimulation of AMs following TNF injection, we 
needed to ascertain reason for this 
As can be observed in en 4, SO release — PMA 
stimulation showed a one ee 1 mona variability. Analy- 
sis of the spontaneous release values the 
Dawley rats A. in more recent studies indi- 
cated a great increase and variability in this parameter 
during the time period when the time course studies 
were completed. 


146,718 
NUREG/CR-4444/GAR PC A10/MF A02 
Brookhaven National Lab., Upton, NY. 


174 VOL. 91, No. 17 


Radiation Safety Issues Related to Radiolabeled 
Antibodies. 


Technical rept. 1 Jun 89-31 Dec 90 

D. E. Barber, J. W. Baum, and C. B. Meinhold. Mar 
91, 206p BNL-NUREG- 52275 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. 

of Nuclear Regulatory Research. 


Techniques related to the use of radiolabeled anti- 
<r in humans are reviewed and evaluated in the 
Descriptions of — and health and 
safety issues are pal methods for label- 
ing antibodies are poe to help identify related 
radiation safety problems in the preparation of dos- 
ages for administration to patients. Federal regulations 
and guides were also reviewed for their relevance. A 
few differences between the use of common radio- 
pharmaceuticals and radiolabeled antibodies were ob- 
served. The clearance rate of whole, radiolabeled im- 
munoglobulin is somewhat slower than common radio- 
Is, and new methods of administration 
are being —y New nuclides are being used or con- 
sidered for labeling antibodies. Some of these nuclides 
present new dosimetry, instrument calibration, and pa- 
tient management lems. 


146,719 

PAT-APPL-7-653 164/GAR PC NO3/MF A04 
— of Health and Human Services, Washing- 
on, 


DC. 
Immunotoxin with In-vivo T Cell Suppressant Ac- 


Patent Applicatio 

D. M. Neville, ond J: E. Scharff. Filed 11 Feb 91, 20p 
PB91-193128 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Immunotoxins are toxins with altered r speci- 
ficities. The alteration is achieved by coupling a mono- 
clonal antibody (mAb) or growth factor to the toxin or 
toxin fragment. The invention relates to an immuno- 
toxin. The invention further relates to a method of 
treating T cell leukemias or lymphomas, graft-versus- 
host diseases, and autoimmune diseases by adminis- 
tering an immunotoxin. 


Physiology 


146,720 

AD-A233 766/5/GAR PC A03/MF A01 
Naval Medical Research Inst., Bethesda, MD. 

Young and Observers Show Similar Per- 
ceived Functions for isoluminat Stimuli. 
Technical rept. Oct 84-Sep 90. 

K. F. Van Orden, and J. F. Sturr. Jan 91, 28p Rept 
no. NMRI-91-09 


Previous research from our laboratory has demonstrat- 
ed an age-related difference in the perceived bright- 
ness of brief, low intensity flashes of light. The 
of this experiment was to determine if the age-related 
brightness differences would generalize to isoluminant 
conditions. Thus, the effect of age on visual system 
contrast gain was examined by use of sinusoidal al 
ing stimuli with the method of contrast estimation. 
young end 10 older etaies (mean agee 20 end 64.8 yra) 
bre count flickered “ee of 0.6 and 6.0 
c/deg ranging in contrast from 1 to 50 percent. The 
resulting linear functions of log perceived contrast as a 
function of log stimulus contrast showed no age-relat- 
ed differences and suggest equivalent contrast gain 
previous rescerch, suggest that the largest age-related 
previous resear: largest age-rela’ 
differences in visual performance are found when sub- 
jects must perform a detection/recognition task that is 
embedded in a flashing background. 


PC A06/MF A01 
Orleans, LA. 
Statistical Analysis of -X Rhesus Head Kinematics. 
Research rept. 1985-1987. 
S. J. Guccione. 1 Oct 90, 113p Rept no. NBDL- 
89R006 


The use of the rhesus as a human surrogate in a 
ing head-neck injury due to impact acceleration de- 
pends of the similarity of human and rhesus head-neck 


kinematic and dynamic responses. This report ad- 
dresses the question of -X rhesus head-neck kinemat- 
ics. The dependence of the first major peaks of head 
pena and angular accelerations, velocities and dis- 
cements on sled acceleration parameters and initial 
cad position is statistically ed. The effects of 
anesthetic state, repeated exposures and out-of-plane 
response on these key kinematics outputs are as- 
sessed. Various graphical and statistical comparisons 
indicate that: (1) = and rhesus -X head kinemat- 
ics are not only similar in shape but, more importantly, 
depend on the same sled and head initial position pa- 
rameters; (2) anesthetic state has no nyo nt statis- 
tical effect on rhesus kinematic output; and (3) the ef- 
fects of repeated tests and out-of-plane response can 
be reasonably explained. These results justify a fulls- 
cale attempt to fit key human and rhesus kinematics 
= dynamic responses and develop appropriate — 
ing procedures. Recommendations concerning the 
po yee of future human and rhesus experiments to 
facilitate the necessary statistical comparisons are 
also given. 
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— 418/2/GAR PC A03/MF A01 
jassachusetts Inst. of Tech., Cambridge. Artificial In- 


per vary 
of Texture and Stereoscopic Depth 


Memorandum rept. 

M. Fahle, and T. Troscianko. Oct 89, 20p Rept nos. 
Al-M-1208, CBIP-P-47 

Contract N00014-85-K-0124 

Prepared in cooperation with Whitaker College, Center 
for Biological Information Processing. 


The computation of texture and of stereoscopic depth 
is limited by the eyes and by the subsequent stage of 
visual system in humans, and by the quality of the opti- 
cal ‘front end’ as well as by the computational hard- 
and software in machines. The ity of the optics 
and the resolution of the opto-electronic transducer 
(e.g. the retina) limit tial resolution, and , conse- 
ently, the discrimination of textures. In stereoscopic 
depth, thresholds far below the grain of the input- 
device (in humans: the photoreceptor diameter) can 
be attained. This extreme accuracy in locating a stimu- 
- called hyperacuity, is due to interpolation between 
the positions of the input elements, such as the photor- 
eceptors in humans. Interpolation is most likely a feat 
achieved by the visual cortex, depending on a good 
signal-to-noise ratio of the stimulus representation. 
— resolution and contrast modulation are critical 
factors. 


146,723 


AD-A234 435/6/GAR 
California bad 
Learning 
Mechanisms of ‘Adaptive Information Processing. 
N.'M. Weinborger. 90 Sep 80, 7 
ein Pp p 
Grant N00014-90-J-1815 


PC A02/MF A01 
oe Center for Neurobiology of 


It has long been known that associative processes 
rapidly induce increased responses to acoustic signals 
in the auditory cortex. This facilitation could be due 
either to a general increase in responsivity to acoustic 
(or even all sensory) stimulation, or to a specific 
change in the way that information is processed, repre- 
sented and stored, i.e., it could reflect adaptive infor- 
mation processing. Our previous studies have re- 
solved that issue by determining the effects of classi- 
cal conditioning on the frequency receptive fields of 
neurons in the auditory cortex. They provided un- 
= support that learning involves adaptive infor- 
1989), Diamond and Weinberger, 1986; 


Cifical 


a penn 
us, responses to the CS frequency were spe- 
eased 


incr whereas responses to other fre- 
que , including the pre-training best frequency, 
were r . This pattern of change was often large 
enough to produce a “ore Aemning of cells such that 
the frequency of the CS e best frequency 
(Bakin and Weinberger, 1990). This project tests a 
model of such adaptive information processing. 
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AD-A234 437/2/GAR PC A03/MF A01 
Florida Univ., St. Augustine. Cornelius Vanderbilt Whit- 
ney Lab. for Experimental Marine Biology and Medi- 
cine. 





Inhibition of Olfactory Receptor Cells: An Aquatic 


Annual rept. Mar 90-Mar 91. 
B. W. Ache. Apr 91, 44p 
Contract N00014-90-J- 1566 


The receptor cell is the first level of olfactory integra- 
tion in some, and Late A all, organisms. Experimental 
and modeling analyses of lobster olfaction assign the 
integrative properties of the receptor cell to the ex- 
Pression of multiple, opposing transduction pathways, 
—— as to the passive electrical properties of the 
cell. 


146,725 

DE91009703/GAR PC A04/MF A01 
National Marine Fisheries Service, Seattle, WA. Coast- 
al Zone and Estuarine Studies Div. 

Biological manipulation of migration rate: The use 
of advanced ag to accelerate smoltifica- 
pA in yearling chinook salmon. Annual report, 


7 ress rept. 

. Giorgi, W. D. Muir, W. S. Zai and S. 
McCutcheon Jan 91, 51p DOE/BP. 50301-2 
Contract Al79-88BP50301 
Sponsored by Department of Energy, Washington, DC. 


Research was conducted to assess the feasibility of 
biologically manipulating physiological development 
and migratory behavior of — spring chinook 
salmon, Oncorhynchus tshawytscha. At Dworshak Na- 
tional Fish Hatchery, treatment groups were exposed 
to a variety of advanced photoperiod cycles preceding 
release to accelerate smolt development. Physiologi- 
cal development and migratory performance were de- 
scribed for all groups. The treatments included a 14- 
week exposure to a 3-month advanced photoperiod 
a an 18-week exposure to a 3-month advanced 

ttoperiod cycle, and an 18-week eé: re to a 4- 
mail advanced photoperiod cycle. Two additional 
groups, an 18-week exposure to a 3-month advanced 
photoperiod and a control equivalent, were reared at 
an elevated water temperature (11(degrees)C) for 2 
weeks prior to release. Results indicated that the treat- 
ed fish which were the most physiologically advanced 
at release were detected in the highest proportion at 
collector dams and also migrated fastest downstream. 
26 refs., 10 figs., 5 tabs 


146,726 

PB91-190496/GAR PC A03/MF A01 

National Heart, Lung, and Blood Inst., Bethesda, MD. 

National qe Biood Pressure Education Program 

NHBPEP). Working Group Report on Ambulatory 
jood Pressure Monitori 

Aug 90, 31p NIH/PUB-90-3028 

Also available from Supt. of Docs. 


Many reports have addressed the use of ambulat 
devices in evaluating blood pressure changes with dif- 
ferent antihypertensive drugs; correlating target organ 
damage and hypertension; and assisting with diagnos- 
tic problems such as ‘office’ (‘white-coat’) hyperten- 
sion, borderline hypertension, resistant hypertension, 
and special Clinical situations such as orthostatic hypo- 
tension and pheochromocytoma. Researchers also 
have used ambulatory blood pressure monitoring 
(ABPM) coupled with electrocardiogram (ECG) moni- 
toring to study such problems as syncope and ‘spells.’ 
The report addresses ca current state of ABPM meth- 
odology, normal blood pressure profiles, the clinical 
and research uses of ABPM, cost considerations, and 
recommendations for use of the technique in selected 
circumstances. 


146,727 
PB91-196121/GAR PC A06/MF A01 
ManTech Environmental Technology, Inc., Research 


Triangle Park, 

interere tations and Limitations of Pulmonary 
Function grey in Small Laboratory Animals. 

S. Tepper, and J. Raub. 1991, 104p 

EPA/600/E601/112 
Contract EPA-68-02-4450 
Sponsored by Health Effects Research Lab., Re- 
search Triangle Park, NC. 


Pulmonary function tests are tools available to the re- 
searcher and clinician to evaluate the ability of the lung 
to perform its essential function of gas exchange. To 
— this principal function, the lung needs to operate 

fficiently with minimal mechanical work as well as 
provide an optimally minimal barrier to diffusion. Tests 
of lung function permit the nondestructive assessment 


of a continuum of lung performance, a continuum that 
may be influenced temporarily or permanently by in- 
flammatory events or structural alterations. In cow, 
any function test conducted in human subjects can 
applied to animals and largely interpreted in the cae 
manner. Fortunately, those physiologic principles that 
form the basis for clinical assessments of 

seem to apply to animals in a quantitative as well as 
qualitative manner. Nevertheless, being aware of the 
species differences and technical ls is critical to 
the ultimate interpretation of the tests, especially when 
comparing them to their human analogues in heaith 
and disease. The test described in the paper will be 
useful to OAQPS and ECAO as a resource tool for 
analyzing toxicological data from animals for use in 
regulatory procedures. 


Public Health & Industrial Medicine 
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AD-A234 211/1/GAR PC er A01 
Naval Medical Research inst., Bethesda, M! 

HTLV-1 Coinfection in a tiv: tinfected. Peruvian 


|. Phillips, K. C. Hyams, F. S. Wignall, A. ¥Y. Moran 
E. Gotuzzo. 1991, 3p Rept no. NMRI-91-12 
on Pub. in Jni. of the Acquired Immune Defi- 
ncy S peng v4 n3 p301-302 1991. Available 
only DTIC users. No copies furnished by NTIS. 


No abstract available. 


146,729 

AD-A234 522/1/GAR PC A03/MF A01 
Colorado State Univ., Fort Collins. 

Reversible and Irreversi a to 
the Isolated, Mammalian ee E; 

E. L. Paultler. 1989, 14p AFOSR-TR-91 0313, 

Grant AFOSR-87-0189 

Availability: Pub. in Inherited and Environmentally In- 
duced Retinal Degenerations, p555-567 1989. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


Most studies have employed cell damage or death as 
a means of evaluating the photo-toxicity of blue _ 
on the oOo epithelium. We chose to investigate 
effects of blue light on the functional properties of the 
isolated bovine pigment epithelium as manifested in 
the electrical parameters and transport of leucine and 
chloride. Figure 1. The picture of the Using chamber 
shows where the tissue is placed (a), the position of 
the voltage (b) and current electrodes (c) as well as the 
thermostatically controlled we elements (d) insert- 
ed into the sides of the chamber. The pigment epitheli- 
um (PE) with tapetal and choroidal remnants was iso- 
lated from perfused cow eyes and mounted in a chip 
as a membrane separating two compartments of a 
Using Chamber. The pow = sensing electrodes are in 
close opposition to the tissue whereas the current 
electrodes are located in the dt distal ends of the _——_ 
bers. The thermostatically controlled heati a 

— the bicarbonate buffered saline solution at by 


146,730 
DE91618999/GAR PC A03/MF A01 
—— Nuclear Science and Technology Organisa- 


in, Sutherland. 
Risks to individuals in NSW and Australia as a 


D. J. Higson. Jul 89, 44p NSB-2/1989 
U.S. Sales Only. 


Quantitative estimates are made of some risks to 
which individual members of the general public are ex- 
posed in NSW and in Australia as a whole, in their pri- 
vate lives and ordinary activities. The risks are given as 
averages for the — of people exposed to each risk. 
In many cases, this is the whole population. Occupa- 
tional risks and unusual ——- are excluded as far 
as possible from the study. Some of the estimates are 
based upon statistics on the causes of death. Others 
are based upon mathematical models, because specif- 
ic evidence relating causes and effects is lacking. The 
results of the study show that by far the highest risks of 
fatality are either voluntarily incurred or could be great- 
Vy reduced as a matter of choice by the risk-takers. 
isks which come into these categories include smok- 
ing, some other causes of cancer, drinking alcohol and 
motor vechicle traffic accidents. Risks to the general 


146,733 


MEDICINE & BIOLOGY 
Public Health & Industrial Medicine 


wae eS ee including risks from 
nuclear reactor accidents, 


or Blood Cholesterol 
90, 147p NIH/PUB-90-3046 
Also available Supt. of Docs. See also PB91- 


cholesterol 
research and evaluation as eating patterns 
came blood cholesterol levels decrease, and CHD 
continues to decline. 


146,732 
tons a PC A03/MF A01 
tional Heart, Lung, and Blood Inst., Peputetion Bt MD. 


Srigrhea tears Rare 


Nov 90, 40p NIH/PUB-90-3047 
— available from Supt. of Docs. See also PB91- 


The summary offers a set of recommendations de- 
signed to help healthy Americans lower their blood 
Se Se in eating patterns 
and thus reduce their likeli of CHD. 
eee that Americans’ food consumption is in- 
jluenced by many factors, the panel directs its recom- 
individuals, to special population 
lessionals, to the many compo- 
industry, to relevant government 
S, and to public and private education systems. 

the panel’ mendati 


search and evaluation as eating patterns change, 
blood — levels decrease, and CHD continues 
to ine. 


PC A03/MF A01 


Model IDS Epidemic. 

B. J. de Haan, and S. H. Heisterkamp. Nov 90, 23p 

RIVM-958501003 

Available og in the U.S., Canada and Mexico. All 
refer to National Institute of Public Health and 


Extrapolation of logistic functions fitting current AIDS 
nares diaras gon used xe rein lool. The 


the parame 
Sueue model Was chaigs at te as ol te 
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MEDICINE & BIOLOGY 
Public Health & Industrial Medicine 


deterministic model over the extrapolation of a curve 
fitting function lies in the possibility of using parameter 
sets that vary in time. The possible lication of the 
presented method as an improved tool for short term 
AIDS incidence predictions is discussed 


146,734 

PB61-197350/GAR PC A03/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation Report HETA 89-123- 
2082, Fashion oe Johnstown, New York. 
Saen — and B. W. Hills. Nov 90, 90, "30p HETA-89- 


In response to a request from the Amalgamated Cloth- 
ing and Textile Workers Union, an evaluation was 
of the potential for occupational exposure to 
hazardous chemicals in the finishing department at the 
Fashion Tannery (SIC-3111), Gloversville, New York. 
The company was a finish tannery and processed 
— cow hides into upholstery leather. The company 
ay lines, one with four eight gun spray 
aed the other with six 16 gun spray booths. The 
company had used dimethyiformamide (68122) until 
1987. Area air samples were taken in the finishing de- 
— The results were all well below the applica- 
le exposure limits. The author concludes that, while 
there was only a limited possibility of exposure to air- 
borne contaminants in the finishing department, there 
was a potential for dermal exposure due to poor work 
practices and personal hygiene. The personal protec- 
tive equipment available was not well ‘selina. The 
author recommends measures to further reduce po- 
tential exposures. 


146,735 
PBS1-197368/GAR PC A03/MF A01 


National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation Report HETA 88-361- 
2091, Caldwell Manufacturing Company, Williams- 


port, Maryland. 
S. Burt, J. Boiano, and D. Habes. Dec 90, 23p 


HETA-88-361-2091 


In response to a request from Caldwell Manufacturing 
Company (SIC-3442), Williamsport, Maryland, an eval- 
uation was undertaken of carpal tunnel syndrome in 
assembly department workers. Caldwell Manufactur- 
ing employed about 65 hourly workers in the manufac- 
ture of window balance systems. A medical evaluation 
and an ic evaluation were conducted. All of 
the assembly line jobs appeared to involve risk factors 
commonly associated with cumulative trauma disor- 
ders of the upper extremity: numerous hand/wrist ma- 
nipulations, in combination with varying degrees of 
force and deviated wrist positions. At the time of the 
survey there were five medically confirmed cases of 
carpal tunnel syndrome and six additional possible 
cases among the 28 assembly workers. Two tasks 
were determined to represent the greatest risk: pulling 
springs to attach them to window liners, and hooking 
springs. In addition, defective material and pressure to 
increase production were identified as contributing fac- 
tors. The authors conclude that a carpal tunnel syn- 
drome hazard existed at the facility. The authors rec- 
ommend ific measures to minimize the risk of 
carpal tunnel syndrome. 


pae{18 197459/GAR PC A03/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation Report RDHETA 90-218- 
2079, Fairmont General Hospital, Fairmont, West 


J. 4 Burkhart. Oct 90, 16p RDHETA-90-218-2079 


In response to a request from the management at Fair- 
mont General Hospital (SIC-8062), Fairmont, West Vir- 
nia, an evaluation was undertaken of a potential 
Peaith hazard from exposure to ethylene-oxide 
aged (E10). EtO was used at this hospital as a steri- 
it sensitive instruments, it and 
sor mated Gun omad be ceavardl @ on tae 
clave. Eight samples were collected and submitted for 
EtO is. Of those samples, five were general 
room area samples and three were personal breathing 
zone samples. Only one sample, collected in the steri- 
lizer room showed any detectable amounts of EtO. No 
EtO was detected in any of the personal breathing 
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zone samples. An infrared gas analyzer was used to 
continually monitor for EtO release during the steriliza- 
tion cycle. The concentration measured inside the 
sterilizer room was 0.32 part per million (ppm), below 
the OSHA permissible exposure limit of 1ppm for an 8 
hour time weighted average exposure, but above the 
NIOSH recommended criterion of 0.ippm. A worker 
was only exposed for a few minutes while loading the 
sterilizer and a few minutes while transferring the load 
to the aerator. The author concludes that employees 
at the hospital were not overexposed to EtO. The 
author recommends specific measures for controlling 
the release of EtO during the evacuation phase. 


146,737 
PB91-197467/GAR PC A03/MF AO1 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 
Health Hazard Evaluation Report HETA 88-236- 
2090, Boston Globe, Boston, Massachusetts. 
T. A. Seitz. Dec 90, 25p HETA-88-236-2090 
In response to a request from a joint mere! 
union committee at the Boston Globe (SIC-2711), a 
health hazard evaluation was conducted at both print- 
ing facilities of the company located in Dorchester and 
illerica, Massachusetts concerning exposures to sol- 
vents and inks, and the occurrence of hematuria, blad- 
der cancer, and respiratory, skin and neuropsychologi- 
cal complaints. Worker exposures to particulate mate- 
= were quite low for pressmen and other press room 
bi ae working on the first deck. The areas by the 
folder where paper was cut had the highest particulate 
concentrations. Particulate samples appeared to con- 
sist primarily of paper dust, rather than ink mist. Con- 
centrations of tota! naphthas were higher in air sam- 
ples obtained during the make ready shift. The lack of 
glove use by some workers as well as the use of im- 
- glove materials were deemed important factors 
rmal exposures. The author concludes that there 
we a potential for significant dermal exposure to or- 
ganic solvents, particularly glycol ethers: The author 
recommends the use of proper gloves, better tech- 
niques for cleaning equipment, institution of a formal 
respiratory protection program, better attention to per- 
sonal hygiene and eating habits at the work site, va- 
cuuming to remove dust from the cutters, improve- 
ments in the ceiling mounted exhaust system, repair- 
ing of some of the available safety equipment, and in- 
stallation of local exhaust ventilation. 


pest 197475/GAR PC A03/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 
Health Hazard Evaluation Report HETA 88-348- 
2081, A.E. Staley Manufacturing Company, Deca- 
tur, lilinois. 

J.B. McCammon, B. Hills, and D. Orgel. Nov 90, 45p 
HET ‘A-88-348-2081 
See also PB83-198416. 


In response to a request from the Allied Industrial 
Workers of America International Union, an evaluation 
was conducted at Staley Company (SIC-2046), Deca 

tur, Illinoois to investigate emissions from the waste 
water treatment facility and exposures to asbestos 
(1332214). The company processed 160,000 bushels/ 
day of corn into starch and syrup products. Twenty one 
of 66 employees who completed a health question- 
naire had e: some symptoms due to waste 
treatment facility emissions. However, no detectable 
emissions likely to cause these symptoms were de- 
tected in the waste treatment facility. Area and person- 
al breathing zone samples for propylene-oxide (75569) 
were collected in the starch processing areas and 
istered as much as 2400 per million (ppm) in a 5 
minute sampling to a fracture in ag ‘ol 
sealon the reasior veosel. After r of the seal, con- 
centrations ranged from 7.4ppm to nondetecta- 
ble. Area air samples and breathing zone 
samples indicated an excessive exposure to vinyl-ace- 
tate (108054) in the starch vinyl-acetate processing 
building. The asbestos soreenne Some at the site 
was in compliance with NIOSH OSHA recommen- 
dations. The authors recommend improvements in 
employee work practices and the respiratory protec- 
tion. Engineering controls are also suggested. 


the 197483/GAR PC A03/MF A01 
National Inst. for Occupational mye and Health, Cin- 
— OH. Hazard Evaluations and Technical 

ance Br. 


Health Hazard Evaluation Report HETA 89-270- 
2080, Harrisburg Steam Generation Facility, Hai 
burg, Pennsylvania. 

A. Seitz. Nov 90, 29p HETA-89-270-2080 


In response to a request from the City of Harrisburg, 
Pennsylvania, a health hazard evaluation was con- 
ducted at the Harrisburg Steam Generation Facility 
(HSGF)(SIC-4953) concerning possible exposure to fly 
ash, combustion products and asbestos (1332214). 
The facility was a waste to energy site where municipal 
refuse was incinerated at approximately 1400 de- 
grees-F. The steam generated was either sold directly 
or converted to electricity via an on site turbine. Em- 
ployees used hard hats, safety shoes and glasses, 
work clothes and single use disposable dust and mist 
respirators. There was a potential for exposure to fly 
ash for employees working in the boiler and basement 
areas. Total particulate exposures ranged from 5 to 
llmg/m3 for laborers. The concentration of lead 
(7439921) exceeded the standards set by OSHA per- 
missible exposure level of 0.05mg/kg in three of the 
personal breathing zone air samples. Amosite 
(12172735) and chrysotile (12001295) asbestos were 
identified in bulk samples of insulation and 

taken from a settled dust sample in the boiler area. 
Surface wipe samples indicated the possibility of hand 
to mouth contact with fly ash, particularly in the break 
and locker rooms. The author concludes that there is a 
need for reducing worker exposure to fly ash particu- 
late. The author recommends engineering and work 
practice controls to reduce particulate exposures, in- 
creased cleaning and maintenance activities; and fur- 
ther evaluation of asbestos contamination at the facili- 


146,740 
PB91-197533/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
—— WV. Div. of Safety Research. 

‘atal Accident Circumstances and Epidem 
(FACE) Report: Supervisor Dies Following E 
cal Fire, October 16, 1988. 
21 Mar 89, 6p FACE-89-9 


On November 24, 1988, a 45 year old male hydroelec- 
tric supervisor died as a result of massive burns sus- 
tained in an electrical fire on October 16, 1988. The 
employer was a large textile firm with 800 employees. 
On the day of the incident the victim and an apprentice 
went to one of the hydroelectric facilities to calibrate 
an analog meter which monitored the level of voltage 
being generated. Both workers were wien sy thew a 
type clothing as the task was performed on 
when the textile mill was closed. The victim hada a 
large, high capacity volt ohmmeter in his service truck. 
However, because the supply leads he was ae | 
on testing were conducting only approximately 3 
volts, he decided to use a small pocket size volt ohm- 
meter. While the apprentice was holding the small volt 
ohmmeter in his hands, the victim extended the leads 
into the high voltage area in an attempt to take a read- 
ing. In doing so he inadvertently contacted a high volt- 
age line. The volt ohmmeter overheated, and the ap- 
= dropped it onto exposed high voltage buss 
rs. This created a short circuit and electrical fire 
which ignited the clothing of both workers. The inci- 
dent was observed by another worker who put out the 
fire and called for help. The victim suffered third 
degree burns over 40% of his body and burns to the 
respiratory system; he died 5 weeks later, apparently 
of an infection. Recommendations include the use of 
electrical test instruments adequate to deal with any 
current which may be encountered, use of appropriate 
personal protective equipment, and prominently mark- 
ing work areas containing high voltage lines. 


146,741 
PB91-197541/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
pate ye WV. Div. of Safety Research. 
‘atal Accident “EO and E lology 
FACE) Report: Technician Electrocuted 
from Energen 


Ladder Truck, November 
29, 1988. 
15 Mar 89, 7p FACE-89-8 


On November 29, 1988, a 45 year old male sign tech- 
nician was electrocuted when a steel cable attached to 
the extended ladder of the ladder truck he was —— 
ing contacted a 12 kilovolt overhead power oe 

he stepped from his truck to the ground while holdi 

the energized door. iy epee any may 
service business, had been in operation for 4 years. 





The ye aay had no written safety rules. The victim 
and a helper were changing light bulbs in pole mount- 
ed lighting fixtures at a shopping center parking lot. 
Just prior to the incident, the victim had changed a light 
bulb and was moving the truck to the next light pole 
which was located on the shopping center’s entrance 
roadway. As the victim was driving the ladder truck 
down the entrance roadway toward the main highway, 
the steel cable hanging from the tip of the extended 
ladder contacted a 12 kilovolt overhead power line. 
The victim ently noticed a problem had occurred 
and pr to get out of the truck. As he stepped 
onto the ground while holding the door, he completed 
the path to ground for the electrical current and was 
electrocuted. He was engulfed in flames when the 
ladder truck caught fire as a result of the arcing elec- 
tricity. His body was removed after the power line was 
deenergized. According to the coroner, death was due 
to electrocution and severe burns. Recommendations 
to prevent accidents of this type are included. 
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On November 15, 1988, a 53 year old male foreman 
and a 28 year old male painter died when the scaffold 
from which they were working collapsed, causing them 
to fall 48 feet to the ground below. The employer was a 
= company with 50 employees. The company 

as no written safety program and did not have any 
safety meetings or training specifically addressing fall 

‘evention or fall protection. The company had been 

ired to paint the outside of several tanks at a petro- 
chemical storage facility. The two workers jan 
painting the tanks from the bucket compartment of an 
aerial bucket without wearing any type of fall protective 
equipment. Gaining access to the unpainted side of 
the tank was not possible from the truck so a two point 
suspension scaffold was assembled. At the end of the 
day a truck driver noticed scaffold wreckage and the 
bodies of the two workers. There were no witnesses, 
but evidence suggested that the scaffold outriggers 
had been installed on top of the tank with only 200 
pounds of counterweight. Outriggers were not tied off 
to prevent them from slipping. A lifeline had been tied 
to a large vent pipe on the top center of the tank on 
one end, and the other end had been looped around 
the side of the scaffold guard rail. The outri pre- 
sumably slid off the top edge of the tank and the entire 
scaffold along with the two workers fell 48 feet to a 
hard So geod em surface below. The cause of death 
for both workers was listed as multiple blunt force 
trauma. 


146,743 
PB91-197566/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
ntown, WV. Div. of Safety Research. 
atal Accident Circumstances and Epidemiology 
(FACE) Report: Lineman Electrocuted yb ance onl 
ing Energized 12,000-Voit Power Line, September 


9, 1988. 
22 Feb 89, 6p FACE-89-6 


On September 9, 1988, a 48 year old male journeyman 
lineman was electrocuted when he inadvertently con- 
tacted an energized 12,000 volt power line while per- 
forming maintenance work on a utility pole. The em- 
ployer was a power line construction and maintenance 
company employing approximately 300 individuals. 
The victim was part of a four man crew installing squir- 
rel guards. He was working on a pole which held a 
25,000 volt transformer. A guy wire ran from the pole 
to the ground. A cut out switch on the jumper to the 
transformer had been opened, deenergizing the trans- 
former so the squirrel guard could be installed. The 
victim was wearing a lineman’s belt and was tied off 
above the neutral wire. His right foot was near or on 
the neutral wire insulator. He removed his insulated 
gloves and was working barehanded on a connection 
when he apparently slipped. As he did so his left hand 
contacted the energized side of the cut out switch and 
a path to ground was established through the bare 
neutral wire. When the victim collapsed, the connec- 
tion was broken. The victim was removed from the 
pole about 10 minutes after the incident. He was pro- 
nounced dead at a local hospital. The cause of death 
was electrocution. Recommendations included enforc- 
ing the use of personal protective equipment, teaching 


workers to maintain clearance when working near en- 
ergized circuits or using physical guards, conduct- 
ing prejob surveys of worksites to determine what 
components can be deenergized before work starts. 
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‘atal Accident and Epidemiology 
(FACE) Report: Painter Dies in a 140-Foot Fall at a 
Mun Water Tower, September 22, 1988. 

2 Feb 89, 7p FACE-89-5 


On September 22, 1988, a 34 year old male painter 
died when he apparently inhaled vapors from paint 
containing xylene (1330207), lost consciousness and 
fell 140 feet within the vertical water supply pipe of a 
municipal water tower. The employer in the incident 
was a small contractor specializing in painting water 
towers. The victim had been employed by the compa- 
ny for 3 months, and had worked as a painter for the 2 
months. At the time of the incident the victim was 
working alone, painting the inside of the riser. The fore- 
man had noticed the victim exiting the tank in an ap- 
parent intoxicated condition on the previous afternoon, 
and had reprimanded him for not wearing his issued 
supplied air respirator. On the morning of the incident, 
the foreman reminded the victim that he must wear his 
respirator when painting inside the tank. The victim 
had been painting for about one half hour when he fell 
within the riser. He was pronounced dead on arrival at 
a local hospital. Investigation showed that he had not 
been using his respirator, instead relying on a bandana 
worn over his nose and mouth. He had not connected 
his safety belt to the lifeline, and had worked from a 
fixed ladder instead of the boatswain’s chair provided. 
An autopsy conducted on the victim revealed 0.2 milli- 
gram % xylene in a sample of blood taken from the 
victim’s -heart. The cause of death was multiple frac- 
tures and internal injuries. 
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On November 2, 1988, a 47 year old male equipment 
operator was electrocuted when he contacted a 7,600 
volt power line. The employer was a large municipality 
with over 9,000 employees. The victim had worked for 
the municipality for 22 years, 8 of which he spent in his 
current occupation of equipment operator. At the time 
of the accident the victim was a member of a crew in- 
stalling new traffic signals at a four way intersection. 
The victim picked up one end of a cut steel wire laying 
on bse. fy and looped it over his shoulder. He then 
climi into the bucket of the vehicle and began rais- 
ing the boom. While attempting to position the bucket 
close to the metal pole, the victim apparently mis- 
judged either the height of the power lines or their 
proximity to the metal pole. He contacted the bottom 
phase of the 7,600 volt power line with his bare head. 
He remained in contact with the power line until the 
line burned in two. He was pronounced dead at the 
scene. Recommendations include coordinating activi- 
ties with the utility company before working near ener- 
gized power lines, ensuring that minimum clearances 
between boomed vehicles and power lines, and devel- 
oping a comprehensive safety program including writ- 
ten procedures for work near energized power lines. 
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On October 29, 1988, a 43 year old male painter died 
when he fell from a ae he was painting to the rocky 
ground 96 feet beneath the bridge. The victim was 
painting a highway bridge spanning a large river. 

the day of the incident the victim and one coworker 
had just finished lunch and were moving materials 
from one bay beneath the roadway to an ee bay 
prior to beginning the afternoon’s work. Both were 
wearing a safety belt and lanyard, with the lanyards 
secured to a steel lifeline running along the side of the 
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‘atal Circumstances and 
(FACE) Report: Ironworker Dies Following = 20. 
Foot Fall at Construction Site, October 8, 1988. 
13 Dec 88, 6p FACE-89-2 


On October 8, 1988 a 29 year old male ironworker died 
as a result of injuries occurri Sp pred oy om 


’ labor union to provide safety train- 
ing for the employees. The victim was a member of a 
six man crew erecting the structural steel framework 
for an addition to an existing building. 
accident a vertical steel column been installed and 
the crew was placing a horizontal beam to connect the 
column to an adjacent one. It became necessary to 
move the column slightly and this required loosening 
the connecting bolts. The victim scaled the column 
and, while holding onto the column with one hand, 
tried to loosen the connecting bolts with the other. He 
lost his grip and fell 34 feet 6 inches to the concrete 
floor below. He was using no fall protection equipment 
at the time of the accident. Recommendations include 
the use of fall protection when there is a potential for a 
serious or fatal fall from elevation, and the develop- 
ment and enforcement of safety policies and proce- 
dures by management. 
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On September 30, 1988, a 33 year old male steel mill 
adjuster was electrocuted when he contacted a venti- 
lation fan with a damaged power cord. The facility at 
which the incident occurred was a steel manufacturing 
facility employing 534 workers. The adjuster was seen 
standing on a metal stairway immediately in front of a 
large, 480 volt ventilation fan, with a startled look on 
his face; when he was seen in the same position a 
short time later, another worker deenergized the circuit 
for the fan. Cardiopulmonary resuscitation was begun 
immediately, and the victim was transported to a local 
hospital. The victim was pronounced dead on arrival at 
the hospital. An inspection following the incident re- 
vealed that the power cord of the fan was underneath, 
and had been damaged by the steel base of the fan. 
The damaged insulation on the conductors allowed 
the bare conductors to contact the steel base of the 
fan, energizing the entire frame. When the electrical 
system for the part of the steel mill had been installed, 
a continuous ground connection was not established. 
The fault current present on the frame of the fan had 
no path to ground until the victim leaned against the 
fan and simultaneous contacted the handrails for the 
metal steps which were at ground potential. 
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‘atal Ai and Epidemiology 
(FACE) Report: 27 Year-Old Dies Inside of a Six Mil- 
lion Tank, June 7, 1985. 

14 Jun 85, 7p FACE-85-26-1 
On June 7, 1985, a father and son inspection team, 
under contract to a petroleum company, were inspect- 
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the seals between the internal panels of a floating 
rODt and the sides of 150,000 barrel storage tank core 
regular gasoline (8006619). The victim entered 

tank through the access hatch at the top of the 


ing panel inspecting 
tween the walls of the tank and the 


of the tank, approximately 150 

An additional two hours were 

Facer the victim. The victim was wearing 

an open circuit, self contained breathing apparatus in 
the demand mode, but the face mask was found on 


ec- 
ommendations included developing written proce- 
dures for working in confined spaces, constant com- 
munication should be maintained between the worker 
and the standby person, and the use of pressure 
demand self contained breathing apparatus in danger- 
ous environments. 
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On December 5, 1988, a 24 year old male boring ma- 
chine operator was electrocuted when the crane 
moving the pipe he was guiding contacted an over- 
head power line. His employer was a small company 
engaged in horizontal boring operations. All employ- 
ees were trained on the job. The victim had been em- 
ployed in the capacity for 2 years. On the day of the 
incident a three man crew was working at an excava- 
tion pit 7 feet deep, 5 feet wide and 24 feet long. The 
foreman was operating the truck mounted, 8 ton ca- 

city crane which he parked perpendicular to the pit 
facing down a slight incline. There was a 12,000 volt 
power line 20 feet above grade, adjacent to and paral- 
lel to the pit. The operator was lifti ting a pipe via a sling 
when it became lodged due to misalignment in the pe 
and the victim attempted to right it by pulling the pipe 
toward him with one hand. At this point the boom con- 
tacted the overhead power line, electrocuting the 
worker. Recommendations are made concerning 
clearance between cranes and overhead power lines, 
deenergizing power lines before working near them, 
use of nonconductive tag lines, training workers in car- 
diopulmonary resuscitation, and implementing a safety 
‘program for employees. 
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On October 25, 1988, a 40 year old male lineman su- 
pervisor died when he contacted an energized con- 
ductor. The employer was a small rural electric cooper- 
ative employing 72 individuals. The victim had been 
employed by the company for 18 years. On the day of 
the incident the victim was in charge of a crew which 
was rebuilding power lines. The victim climbed the 
pole to install a fuse, rather than use the available fi- 
berglass hot stick from the ground. He took both a fuse 
and an 8 foot long fiberglass hot stick up the pole with 
him. He disconnected deenergized line, and then 
grasped the metal brace supporting the fuse holder to 
pull himself further up the pole. As he did so he con- 
tacted the energized 7200 volt lower line of fuse holder 
with his right forearm, establishing a path to ground 
from his right arm, through his body, out his feet and 
down the pole which had recently been coated with 
creosote. He was held on the pole by his lineman’s 
belt and climbers, until other members of the crew ar- 
rived and lowered him to the ground. The victim was 
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pronounced dead on arrival at a nearby hospital. The 
cause of death was electric shock. Recommendations 
—- teaching personnel to avoid exposure to elec- 

trical hazards, and enforcing the use of personal pro- 
tective equipment. 
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On December 13, 1989, a 20 year old male ironworker 
died when he fell 12 feet onto a concrete floor. The 
victim was employed since his arrival in the United 
States as an ironworker by a small construction com- 
pany that does steel erection and decking. He spoke 
and understood English, but his primary language was 
Spanish. The victim was a member of an eight person 
crew engaged in steel erection at a two story building 
under construction. He was using no fall protection 
equipment at the time of his a it. The crew was 
placing corrugated metal decking on a steel beam grid- 
work as the formwork for a concrete floor. Each sheet 
was 26 feet long, and weighed 120 pounds. A cowork- 
er stated that at the time of the incident the victim was 
trying to handle a sheet of decking alone. The victim 
was dragging the sheet toward edge of the in- 


stalled ceiling when he lost his balance and fell back- 
ward. He landed, striking the left side of his head 
against the concrete floor 12 feet below. An emergen- 


cy | service team arrived within 15 minutes of 
the incident, and transported the victim to a hospital; 
he was pronounced dead shortly after arrival. The 
cause of death was head injuries sustained in the fall. 
Recommendations include the use of fall protection 
equi nt, performing hazard identification as a part 
of job planning, training employees in the use of appro- 
priate safety equipment, provision of fall protection an- 
chorage systems as part of the overall design of a 
structure, and ensuring that workers use proper mate- 
rial handling techniques. 
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On December 14, 1988, a 41 year old male ironworker 
died when he fell 25 feet after stepping through a roof 
opening. The victim had been employed for about 18 
_ as an ironworker by a small construction firm. 
he victim was part of an eight person crew finishing 
the steel erection for a six story building. At the time of 
the incident, the crew had returned from a break and 
was going to finish laying the formwork decking in the 
mechanical area on the roof. When the 
the crew noticed that the victim did not return from 
break, they in searching for him, finding him, 
having fallen about 18 feet onto the con- 
crete stairs and another 7 feet to the floor where 
he was found lying across a guy wire. He apparently 
had stepped into a 2 foot square stairway ventilation 
opening on the roof. The — had been covered by 
a piece of decking, which the victim apparently re- 
moved for use elsewhere. He died 12 hours later, pre- 
sumably as a result of traumatic injuries sustained in 
the fall. Recommendations include protecting all floor 
and roof openings with standard railing or a floor hole 
cover secured — mgd ‘d analysis 
as an ongoing part of each ind cutting the 
roof openings as the last Hod aren ‘activity on the 
roof. 


146,754 
PB91-197673/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
ntown, WV. vy of Safety way 
‘atal Accident Circumstances and Epidemiology 
Fal fro rom Suldion Carpenter’s Meier t Dies in ome 
under Construction, January 6 


ba Mar 89, 8p FACE-89-14 


On January 6, 1989, a 26 year old carpenter’s helper 
died as the result of head and neck injuries sustained 


in a 24 foot fall from the second floor of a buildi 
under construction. The victim was employed for 
pn as a carpenter's helper by a small construction 
_— The victim was working on an addition to an 
pare iiding as a member of a six person crew. He 
and a carpenter/foreman were on the second floor i “ 
stalling 2 inch by 6 inch gable studs of various 
At the time of the incident the violin wee kneeire on 
the floor, nailing the outside bottom of a stud to the 
frame. After the stud had been nailed the victim began 
to reposition his pneumatic nailer to the side of the 
stud when he unintentionally hit his left leg above the 
knee with the nose of the nailer. The nailer di 
a 3 inch nail into his leg. The foreman tried to remove 
the nail with a claw hammer, and then went below to 
get a pair of pliers. When he returned the victim was 
slumped over toward the open end of the building. The 
victim fell head first out of the opening into an 8 foot 
high stack of lumber and then fell to a sand covered 
asphalt road. He was wearing no fall protective equip- 
ment. An emergency medical service arrived within 
minutes. Enroute to the hospital, cardiopulmonary 
arrest occurred; the victim was pronounced dead on 
arrival. The cause of death was multiple traumatic inju- 
ries. Recommendations are made concerning fall pro- 
tection equipment, the development of co pee sage or 
safety programs, consideration for worker safety 
during the planning phase, and weervcsee of proce- 
dures for medical emergencies. 
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On Jan 11, 1989, a 31 year old laborer was elec- 
trocuted while contacting an aerial bucket truck when 
the boom of the truck contacted a 7200 volt power 
line. The victim was one of 30 workers employed by a 
power line right of way clearance company. The victim 
and a truck driver were clearing a section of right of 
way for a single phase 7200 volt power line in a 
wooded rural area. The victim positioned the truck for 
the driver who was then trimming branches. When the 
driver had finished trimming that area, the victim repo- 
sitioned the truck. When the driver saw the victim 
begin to drop the outriggers, he raised himself in the 
bucket to a position above the 7200 volt power line. 
The driver assumed that the victim had returned to his 
usual position on the ground. As he repositioned the 
bucket he heard the victim groan and call out his 
name. The driver noticed that the lower side of the un- 
insulated boom had contacted the power line and that 
the victim was lying on the ground beside the truck. A 
rescue squad was summoned, but the victim was pro- 
nounced dead at the scene. The cause of death was 
electrocution. The victim apparently had been in con- 
tact with the truck and the ground when the boom 
came in contact with the power line. Recommenda- 
tions included insulating booms used in the vicinity of 
power lines, bop ow bmg program designed to 
recognized and control ind certifying 

ees who work near electrical energy in cardiopulmon- 
ary resuscitation. 
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On May 13, 1985, two 21 year old workmen from a 
plumbing company were attempting to unc! = drain 
of a residential waste water holding tank in they 
were overcome by gases; both died. The workers 
poured 2 gallons of sulfuric-acid (7664939) into the 
drain to dissolve the material creating the blockage. 
Some time after pouring the acid down the drain line, 
one workman entered the tank to repair a broken 
elbow joint. After a short time, the workman in the tank 
attempted to climb out but was overcome. His partner 
went to his aid and was also overcome by the fumes. 
The called the county e ncy system. 
The victims were removed from the tank by a fireman 
using a self contained breathing apparatus about 20 





minutes after the incident. One worker was dead at the 
scene; the other died 2 weeks later. It is recommended 
that workers be assigned tasks commensurate with 
their training and experience and that workers should 
wear appropriate personal protective equipment, in- 
cluding respirators, while working in a confined space. 
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On July 30, 1985, a 22 year old employee of an electri- 
cal contractor was electrocuted while working on a 
7200 volt transformer conversion at a townhouse com- 
plex under construction. The employer was an electri- 
cal contracting firm that was contracted for the job by 
the local utility. The electrical contractor employed 
about 150 workers. On the day of the accident, the 
victim was at a townhouse development wiring an en- 
ergized 7200-240/120 volt single phase, step down 
transformer. The employee had been with the compa- 
ny for 9 months and had no prior electrical experience. 
The employee made the two hot terminal connections 
to the transformer spade lugs and then permanently 
secured two neutral connections and loosely assem- 
bled a third connection. Terminal connectors were not 
covered with rubber insulating boots. The employee 
apparently slipped into a trench, and fell into the trans- 
former. He apparently had contact with a terminal and 
the transformer box. The area was muddy and slip- 
pery. He was pronounced dead at a local hospital. It is 
recommended that employees should not perform 
tasks near energized electrical equipment unless ade- 
quate work areas are provided, that employees should 
make use of terminal boots and rubber blankets to pro- 
vide insulation while working near energized terminals, 
that employers should hold supervisory personnel ac- 
countable for job site safety, and that employees 
should be assigned tasks commensurate with their ex- 
perience, training and skills. 
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On July 23, 1985, a 24 year old textile worker was elec- 
trocuted when he came in contact with a loom and a 
feeder energized by a 550 volt 3 phase power source. 
The facility employed about 850 workers. Two employ- 
ees had tied the leading edge of a new supply roll of 
warp to the trailing edge of the completed roll of cloth. 
The victim was moving the feeder so that he would be 
able to insert a crank onto the driving lug of the loom. 
The coworker detected a burning smell and saw the 
victim draped over the feeder. The power was then dis- 
connected at the end of the loom. Attempts to revive 
him were unsuccessful, and he was pronounced dead 
at a local hospital. Power for the feeder was supplied 
from a receptacle located on the end of the loom adja- 
cent to the feeder. The plug apparently was inserted in 
the receptacle with the ground prong turned 90 de- 
grees clockwise from the ground terminal. This would 
not have been possible with a receptacle that was 
complete and intact. However, because the melamine 
insulator was cracked, sufficient space was available 
for the tang on the ground prong to enter the x terminal 
of the receptacle. The frame of the feeder was then 
energized with a 550 volt potential. Recommendations 
include installing a strain relief grip on feeder power 
cables and replacing all melamine receptacles with in- 
dustrial rated nylon receptacles, mechanically bonding 
the feeders to the looms, training employees to recog- 
nize the hazards of electrical energy, and instructing 
employees to disconnect the power to the feeder 
using the toggle switch before removing the plug. 
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On June 27, 1985, a 33 year old sign painter was elec- 
trocuted when he made contact with a 7200 voit power 
line while working off of a truck mounted platform 
ladder. He was employed at a branch office of a light- 
ing systems company that provided maintenance serv- 
ice for lighting systems and illuminated signs. He paint- 
ed the framework of the sign and then lowered the 
ladder to the truck where he obtained a camera. He 
began to extend the aerial ladder up and away from 
the sign and toward the power line to properly position 
himself for photographs of the sign, as required by the 


the power line until the power line melted. His clothes 
caught on fire and the lanyard hooked to his safety belt 
burned, and he fell approximately 50 feet to the 
ground. It is recommended that employers identify all 
safety hazards at the work site and assure that person- 
nel assigned to perform a specific task are thoroughly 
trained in the performance of the task, are trained to 
recognize any associated hazards, and are periodically 
evaluated to assure compliance with proper safety 
procedures. 


146,760 
PB91-197764/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
Petal Aceide rt Cr — son Epidemiology 
ai nt Circumstances ai 
rt: City Water Worker Dies as a Resu! 


Reading a Water Meter in a Confined Space in 
Ohio, July 1, 1985. 
12 Aug 85, 8p FACE-85-40 


On July 1, 1985, an industrial meter reader employed 
by a mid sized city in Ohio began his workday at 7:30 
am. He did not return to the garage at quitting time, 4 
pm, and was found face down in a meter vault at 6:45 
pm. Resuscitation efforts were not successful. The 
victim was 42 years old and was assigned 76 accounts 
to be read that day, a route with which he was unfamil- 
iar. The victim had read 33 of the 76 accounts when he 
reached the accident site. This was the first time the 
newly installed meter in the vault was to be read. The 
victim apparently had difficulty removing the cover as 
the hook used to pull the lid open was straightened out 
and a sledge hammer was lying next to the manhole. 
The manhole cover did not have the holes required for 
ventilation. The meter vault had over 4 inches of water 
in it. A faint odor of natural gas was noticed in the vault. 
A leak was found in a nearby line. Further study re- 
vealed a leak in the natural gas line about 34 inches 
from the vault. The cause of death was cardiovascular 
collapse due to acute myocardial ischemia due to inha- 
lation of toxic gases. It is recommended that the city 
should implement a comprehensive safety program, 
and that the employer should have had comprehen- 
sive policies and procedure for confined space entry. 


146,761 
PB91-197772/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
—- WV. Div. of Safety Research. 

atal Accident Circumstances and Epidemiology 
FACE) Report: Rubber Worker Electrocuted After 

king Bank of Electrical Transformers with a 

Piece of Steel He Was Carrying, July 8, 1985. 
13 Aug 85, 7p FACE-85-39 


A 20 year old male maintenance laborer at a rubber 
products plant was electrocuted on July 8, 1985 when 
a piece of angle iron he was carrying struck an uninsu- 
lated supply wire at the top of a transformer. He was 
carrying a piece of angle iron about 20 feet in length to 
a steel rack located in the outside yard. The piece of 
metal was slightly elevated in front of him. Forty feet 
from the outside rack, the victim had to make a 90 
degree turn to avoid three high voltage transformers. 
The transformers were enclosed by a 6 foot high cy- 
clone fence with a top border of barbed wire. The 
transformers were approximately 3 feet higher than 
the fence enclosure. Each transformer carried 4160 
volts. As he negotiated the turn, the angle iron turned 
horizontally approximately 130 degrees. The front tip 
struck the uninsulated supply wire at the top of the 
center transformer, electrocuting the victim. He was 
found on the ground beside the transformer several 
minutes later. ‘diopulmonary resuscitation was per- 
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formed by coworkers, and an medical 
service transported the victim to a hospital; he was 
pronounced dead on arrival. Recommendations in- 
clude protecting the transformers in accordance with 
existing regulations, and the implementation of a com- 
prehensive occupational safety and health program. 


146,762 


PB91-197806/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
gantown, WV. Div. of Safety Research. 
Fatal Accident Circumstances and 


Epidemiology 
(FACE) Report: Three Sanitation Workers and One 
Policeman Die in an Underground Sewage Pump- 
ing K , July 5, 1985. 
9 Jul 85, 7p FACE-85-31 


On July 5, 1985, one police officer and two sewer 
workers died in an attempt to rescue a third sewer 
worker, who had been overcome by sewer gas at the 
bottom of an underground pumping station. All four 
persons died in the accident. On the day of the acci- 
dent two sewer workers entered the 50 foot deep un- 
derground pumping station through a metal shaft on a 
fixed ladder. The ventilation system was not working. 
Neither worker was wearing protective equipment or 
clothing. The two workers removed the bolts of an in- 
spection plate from a check valve. When the plate 
blew off, raw sewage flooded the chamber, over- 
wheiming one of the workers. The second worker es- 
caped and radioed for help, but again entered the sta- 
tion and was also overcome. A police officer respond- 
ing to the call entered the station, and later the sewage 
systems field manager entered the station. A fireman 
wearing a self contained breathing apparatus (SCBA) 
was unable to locate any of the four men. Sewage had 
completely flooded the underground room. A second 
fireman entered the shaft wearing a SCBA, but slipped 
from the ladder and became wedged in the shaft. He 
was extricated after 30 minutes. Professional divers re- 
moved the bodies. A considerable amount of sewage 
was found in the lungs of the sewer workers at autop- 
sy. It is recommended that employers should develop 
proper work procedures and should adequately train 
employees to maintain and repair the sewage system; 
confined space entry procedures should be devel- 
oped. Those responsible for emergency rescue should 
be trained for confined space rescue. 
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PB91-197814/GAR PC AO02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
gantown, WV. Div. of Safety Research. 

Fatal Accident Circumstances and E; 

(FACE) Report: Rescue Effort Results in Fatality 
for a Wire Manufacturing Plant Worker in Illinois, 
June 7, 1985. 

17 Jun 85, 10p FACE-85-27 


On June 7, 1985, a 43 year old production foreman of 
a wire processing company was summoned to aid a 
maintenance crewman, who had collapsed at the 
bottom of an open top clarifying tank. The facility em- 
ployed over 100 persons. The maintenance crewman, 
an 18 year old summer employee, was the son of the 
foreman. Sludge from the bottom of the tank was 
being removed by scooping it into buckets and hoisting 
the buckets out of the tank. The two men alternated 
working in the tank because of the intense odor in the 
tank made them feel high. A window fan was used to 
provide ventilation inside the tank. On the second day 
of work inside the tank, the crewman outside the tank 
saw the other crewman staggering around in the tank 
and then collapse. Several workers, including the pro- 
duction foreman, attempted to rescue the crewman. 
Rescue squad members in chemical protective suits 
and self contained breathing apparatus removed the 
crewman, who was able to aid in getting himself out of 
the tank. The production foreman was unconscious 
when removed from the tank, and was pronounced 
dead on arrival at a hospital. Recommendations in- 
clude evaluation of the method of cleaning out the 
clarifier tank, development of comprehensive policies 
and procedures for confined space entry and emer- 
gency exit, training those responsible for emergency 
rescue in confined space rescue methods, monitoring 
hazardous e: re conditions, and clearly identifying 
all chemicals in use or in storage. 
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146,764 

AD-A234 221/0/GAR PC A04/MF A01 

Massachusetts Inst. of Tech., Cambridge. Dept. of 

Electrical 3 and Computer Science. 

Interaction of no ge mee Fields with Bio- 

in Connective Tissue Cells. 

inal rept. 31 Mar 89-30 Apr 90. 

A. J. Grodzinsky, M. D. Buschmann, and Y. A. 

Gluzband. Dec 89, 57p USAFSAM- TR-90-27, 

Contract F33615-87-D-0609 


The specific objectives of this research period were: 
(1) determine whether chondrocytes can be main- 
tained in long-term (2-3 months) culture in ye gel 
in order to test the effects of chronic as well as acute 
response to exposure to electromagnetic fields;. (2) 
measure chondrocyte proliferation, biosynthetic rates 
for es and proteins, total accumulation of 
proteoglycans, and physical properties of agarose/ 
chondrocyte geil cultures; (3) construct lized 
chambers for application of electric fields to agarose/ 
chondrocyte s in a standard incubator environ- 
er and (4) bein experiments to measure the ef- 
ects of applied current densities over a wide range of 
ame ben. and frequencies on biosynthesis of pro- 
teoglycans and proteins. 


146,765 

DE91010482/GAR 

Los Alamos National Lab., NM. 
~~t among workers at the Mound Facility: A 


Mortal 
ir eyes, & ¢ Wilkinson, G. L. Tietjen, L. D. Wiggs, 
A. Galke. Apr 91, 36p LA-11997-MS 

Contract W-7405-ENG-36 
Sponsored by Department of Energy, Washington, DC. 


Mortality among 4,697 white males who were em- 
ployed at the Mound Facility between 1943 and 1979 
was compared with expected mortality based on US 
white male death rates. Standardized mortality ratios 
(SMRs) of 96 were observed for both all causes and all 
cancers. SMRs for digestive cancers and unintentional 
injuries were significantly less than 100. No SMR was 
osama greater than 100 for these workers. A sig- 
nificantly elevated lung cancer SMR was observed for 

subcohort of workers employed from 1943--1959, 
a period during which polonium-210 was processed at 
the plant. To determine the potential impact of wartime 
selection factors, this time period was further divided 
into two periods, 1943--1945 and 1946--1959. In the 
1943--1945 period, the SMR for lung cancer was 204 
(90% Ci = 140, 290), while in the later period the lung 
cancer SMR was 105 (90% Ci = 77, 140). Similar re- 
sults were observed for all causes, all cancers, can- 
cers of the rectum, nonmalignant respiratory diseases, 
and all injuries for which the SMRs were elevated 
during the wartime period but were not elevated after 
the war. Additional analyses considering workers hired 
in the period 1960--1979, during which plutonium-238 
was processed at the facility, yielded little information. 
Generally, a strong healthy worker effect was ob- 
served and was attributed to the limited follow-up time 
and small numbers of deaths among this subcohort. 
22 refs., 9 tabs. 
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DE91010568/GAR PC A03/MF A01 
Argonne National Lab., | 
tection WR.181827 against late-effect 
im neutrons. 


D. J. Grdina, B. J. Wright, and B. A. Carnes. 1990, 
22p ANL/CP-71416, CONF-9011167-3 

Contract W-31109-ENG-38, Grant CA-37435 
International colloquium on neutron radiation biology, 
Rockville, MD (USA), 5-7 Nov 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


Considerable effort has been expended to develop 
chemical agents capable of modifying radiation-in- 
duced damage to biological systems. The authors de- 
scribe here differences in the radioprotective effect of 
WR-151327, depending on the sex of the animal and 
the post-irradiation time interval considered. The 
greatest effect in female animals is prior to 805 days 
post irradiation. The greater protection in male animals 
is seen during the time increment following 850 days 
after irradiation. While it is difficult at present to ascribe 
effects to a particulate model, it is suggestive 
that hormonal factors may play a role in aminothiol 
protection against radiation-induced life shorteni 
and concomitant tumor induction in the B6CF(sub 1 
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hybrid mouse system. With respect to subsequent 
tumor induction, their preliminary oe to be pub- 
lished elsewhere suggest that tumors of | ae we peal 
lar origin are the class of tumors most affected by the 
administration of a radioprotector prior to irradiation. 
23 refs., 4 figs. 


146,767 

DE91619036/GAR PC A03/MF A01 
a Centre for Atomic Research, Kalpakkam 
(India). 

Installation and calibration of a lung counter at 
Health and Safety Laboratory, IGCAR. 

V. Rajagopal, K. S. Gopalakrishnan, and A. R. 
Sundararajan. 1990, 41p IGC-115 

U.S. Sales Only. 


A lung counting facility based on phoswich detector 
system has er installed, as a part of the personnel 
ee amme, at Health and Safety Laborato- 
ry in IG the phoswich detector has been pro- 
cured from Me. Bicron, USA. The calibration has been 
done by means of a realistic chest phantom alongwith 
the associated, organs like lung, lymph nodes and the 
liver, obtained from Lawrence and Livermore Labora- 
tory, under an IAEA organised, inter-calibrati on pro- 
gramme. This report presents a description of the lung 
counting system, the calibration procedures adopted 
and the results obtained. Calibration figures thus ob- 
tained for principal nuclides like (sup 239)Pu and (sup 
241)Am in the organs mentioned earlier, for various 
chestwall thickness and chest composition are pre- 
sented in this report. (author). 9 refs., 15 figs., 3 tabs. 
(Atomindex citation 22:019102) 


146,768 
DE91619484/GAR PC A03/MF A01 
Denmark. 

Order no 206 concerning medical surveillance of 
work with ionizing radiation. 

Mar 90, 13p INIS-XN-288 

Translated from Order no. 206 on 23rd of March 1990, 
Translated from Order no. 206 on 23rd of March 1990. 
U.S. Sales Only. 


This Order implements Council Directive 80/836/Eur- 
atom on radiation protection as amended by Directive 
84/467/Euratom. It entered into force on 4 April 1990, 
replacing the Decree of 29 February 1972. It pre- 
scribes in particular that persons required to perform 
work exposing them to ionizing radiation must first un- 
dergo a medical examination to determine their fitness 
for this work. They must also be subject to routine sur- 
veillance. (Atomindex citation 22:019823) 


146,769 
DE91619486/GAR 
Denmark. 
Bekendtgoereise om dosigraenser for ioniserende 
straling. (Order on dose limits for ionizing radi- 


ation). 
Dec 86, 19p INIS-XN-292 
In Danish. 
U.S. Sales Only. 


PC A03/MF A01 


This Order, which entered into force on 1 January 
1987, implements Directives 80/836/Euratom and 84/ 
467/Euratom. It prescribes general principles for limit- 
ing radiation doses and lays down dose-limits for work- 
ers and the population. In addition, it deals with 
planned special exposures and accidental and emer- 
gency exposures of workers as well as with dose as- 
sessments and monitoring. (Atomindex citation 
22:019825) 


146,770 

DE91741145/GAR PC A09/MF A01 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny. F.R.). Inst. fuer Neutronenphysik und Reaktortech- 
ni 


Uncertainty and sensitivity analyses of the com- 
plete program system UFOMOD and of selected 
submodels. 


F. Fischer, J. Ehrhardt, and |. Hasemann. Sep 90, 
191p KFK-4627 
U.S. Sales Only. 


Uncertainty and sensitivity studies with the program 
system UFOMOD have been performed since several 
years on a submodel basis to get a deeper insight into 
the propagation of parameter uncertainties through 
the different modules and to quantify their contribution 
to the confidence bands of the intermediate and final 
results of an accident consequence assessment. In a 


series of investigations with the atmospheric disper- 
sion module, the models describing early protective 
actions, the models calculating short-term organ 
doses and the health effects model of the near range 
subsystem NE of UFOMOD, a great deal of experience 
has been gained with methods and evaluation tech- 
niques for uncertainty and sensitivity analyses. Espe- 
cially the influence on results of different sampling 
techniques and sample sizes, parameter distributions 
and correlations could be quantified and the useful- 
ness of sensitivity measures for the interpretation of 
results could be demonstrated. In each submodel in- 
vestigation, the (5%, 95%)-confidende bounds of the 
complementary cumulative frequency distributions 
(CCFDs) of various consequence types (activity con- 
centrations of |-131 and Cs-137, individual acute organ 
doses, individual risks of nonstochastic health effects, 
and the number of early deaths) were calculated. The 
corresponding sensitivity analyses for each of these 
endpoints led to a list of parameters contributing sig- 
nificantly to the variation of mean values and 99% - 
fractiles. The most important parameters were extract- 
ed and combined for the final overall analysis. (orig.). 
(ERA citation 16:007478) 
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NUREG/CR-5139/GAR PC AO5/MF A01 
Brookhaven National Lab., Upton, NY. 

Dose-R Techniques for High-Dose 
Worker Groups in Nuclear Power Plants. 

Technical rept. 1 Jan 88-31 Dec 90. 

T. A. Khan, J. W. Baum, and B. J. Dionne. Mar 91, 
80p BNL-NUREG-52278 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Office 
of Nuclear Regulatory Research. 


The report summarizes the main findings of a study of 
the extent of radiation dose received by special work 
groups in the nuclear power industry. Work groups 
which chronically get large doses were investigated, 
using information provided by the industry. The tasks 
that give high doses to these work groups were exam- 
ined and techniques described that were found to be 
particularly successful in reducing dose. Quantitative 
information on the extent of radiation doses to various 
work groups shows that significant numbers of work- 
ers in several critical groups receive doses greater 
than 1 and even 2 rem per year, particularly contract 
personnel and workers at BWR-type plants. The 
number of radiation workers whose lifetime dose is 
greater than their age is much less. Although the tech- 
niques presented would go some way in reducing 
dose, it is likely that a sizeable reduction to the high- 
dose work groups may require development of new 
dose-reduction techniques as well as major changes in 
procedures. 
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N91-21704/2/GAR PC A06/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

Radiation Health Research, 1986 - 1990. 

Mar 91, 114p NAS 1.15:4270, NASA-TM-4270 
Contract NASW-4292 


A collection of 225 abstracts of radiation research 
sponsored by NASA during the period 1986 through 
1990 is reported. Each abstract was categorized within 
one of four discipline areas: physics, biology, risk as- 
sessment, and microgravity. Topic areas within each 
discipline were assigned as follows: Physics - atomic 
physics, nuclear science, space radiation, radiation 
transport and shielding, and instrumentation; Biology - 
molecular biology, cellular radiation biology, tissue, 
organs and organisms, radioprotectants, and plants; 
Risk assessment - radiation health and epidemiology, 
space flight radiation health physics, inter- and intra- 
species extrapolation, and radiation limits and stand- 
ards; and Microgravity. When applicable subareas 
were assigned for selected topic areas. Keywords and 
author indices are provided. 
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PB91-190108 Not available NTIS 
National Inst. of Standards and Technology (CSTL), 
Gaithersburg, MD. Biotechnology Div. 





Mechanistic Studies of lonizing Radiation and Oxi- 
dative M ; Genetic Effects of a Single 8- 
Hydroxyguanine (7-Hydro-8-oxoguanine) Residue 
Inserted at a Unique Site in a Viral Genome. 

Final rept. 

M. L. Wood, M. Dizdaroglu, E. Gajewski, and J. M. 
Essigmann. 1990, 9p 

Pub. in Biochemistry 29, n30 p7024-7032 1990. 


T4 RNA ligase was used to construct a deoxypentanu- 
cleotide containing a single Peete 5 ages (7- 
hydro-8-oxoguanine; G(sup 8-OH) residue, which is 
one of the putatively mutagenic DNA adducts pro- 
duced by oxidants and ionizing radiation. The penta- 
mer d(GCTAG(sup 8-OH)p was prepared by the liga- 
tion of a chemically synthesized acceptor molecule, 
d(GCTA), to an adducted donor, 8-hydroxy-2’-deoxy- 
guanosine 5’,3'-bisphosphate. The acceptor was effi- 
ciently converted to the reaction product (>95%), and 
the final product yield was 50%. Following 3’-dephos- 
phorylation, the pentamer was characterized by UV 
spectri , by high-pressure liquid chromatogra- 
phy, and by gas chromatography-mass spectrometry 
of the nucleosides released by enzymatic hydrolysis. 
Both d(GCTAG(sup 8-OH) and an unmodified control 
were 5’-phosphorylated by remy A acetone ATP 
and incorporated covalently by DNA ligase into a five- 
base gap at a unique Nhel restriction site in the other 
duplex genome of an M13mp19 derivative. The liga- 
tion product contained G(sup 8-OH) at the 3’ residue of 
an in-frame amber codon (5’-TAG-3’) (genome posi- 
tion 6276) of the phage lacZa gene. The adduct was 
part of a nonsense codon in a unique restriction site in 
order to facilitate the identification and selection of mu- 
tants generated by the replication of the modified 
genome in Escherichia coli. 
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PB91-196907/GAR PC AO5/MF A01 
National Oceanic and Atmospheric Administration, 
Boulder, CO. Wave Propagation Lab. 

irradiance Distributions on the Human Retina from 
a Laser Observed through the Turbulent Atmos- 


phere. 

Technical memo. 

J. H. Churnside, and R. J. Hill. Apr 91, 80p NOAA- 
TM-ERL-WPL-196 


The statistics of position and size of the focal spot ona 
simulated human retina for laser illumination through 
refractive turbulence in the atmosphere were meas- 
ured. Both 3-mm and 7-mm apertures were used under 
a variety of propagation conditions. No significant miti- 
gating effects of spot broadening or motion were ob- 
served. 


146,775 


TIB/B91-00766/GAR 
Physikalisch-Technische Bundesanstalt, 
(Germany, F.R.). Neutronenphysik. 
Computational study of phantoms for individual 
neutron dosimetry. 

B.R.L. Siebert, W.G. Alberts, and B.W. Bauer. Dec 
90, 42p Rept nos. PTB-N--6, ISBN 3-89429-075-7 


09 
Brunswick 


Irradiations with thermal and monoenergetic neutrons 
up to 5 MeV were simulated in order to study the re- 
sponse of individual neutron dosemeters affixed to a 
sphere, hollow elliptical cylinders and slab, all made of 
ICRU soft tissue or polyethylene. Emphasis has been 
placed on a simple model of a thermoluminescent de- 
tector (TLD). The neutron dose equivalent at a 10 mm 
depth in these phantoms was also determined. The 
calculations are restricted to normal incidence. The 
albedo fluence and the fluence at a depth of 10 mm in 
these phantoms have been computed and intercom- 
pared. The trend found experimentally for this stand- 
ard geometry was reproduced: The response of TLDs 
increases from sphere to cylinder and from cylinder to 
slab: The differences increase with increasing incident 
neutron energy. The influence of the phantom shape 
on dose equivalent was insignificant. (orig./HP). 
(Copyright (c) 1991 by FIZ. Citation no. 91:000766.) 
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TIB/B91-00767/GAR PC E09 
Physikalisch-Technische Bundesanstalt, Brunswick 
(Germany, F.R.). Neutronenphysik. 


Experimental Layne sy into the influence of 
neutron energy, angle of incidence and bnew Loney com 
shape on the response of neutron dose- 

SS ne ae 


B.W. Bauer, B.R.L. Siebert, W.G. Alberts, E. Dietz, 
and S. Guidbakke. Dec 90, 36p Rept nos. PTB-N--5, 
ISBN 3-89429-072-2 


Albedo dosemeters with thermoluminescent detectors 
(TLD) were selected for this study. Neutrons with ener- 
gies from thermal up to 5 MeV were used to — 
dosemeters from three laboratories on a sphere, 
Oe aera nent Ss 5 a all sande Of poly. 
ethylene. In the case of the sphere and the cylinder, 
irradiations at non-zero angles of incidence have been 
performed in addition to the standard normal inci- 
dence. For this standard incidence it was found that 
the fluence response on the cylinder is by and large 
higher than that on the sphere and that the fluence 
response on the slab is higher than that on the cylin- 
~" At preety agen neutron energies the reading on the 
on the sphere by up to 50%. 
omg) (Copyright rat 1991 by FIZ. Citation no. 
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AD-A233 767/3/GAR PC A03/MF A01 

Naval Medical Research Inst., Bethesda, MD. 

COLDEX-86: Physical Work bon 2p Mo _— Pro- 
Cold Water immersion at 6 

Technical rept. May-Sep 86. 

T. J. Doubt, and D. J. Smith. Dec 90, 33p Rept no. 

NMRI-90-135 


Response to submaximal leg exercise was quantified 
in 16 U.S. eth who performed whole body im- 
mersions in 5 C water for periods of up to 6 h. Divers 
wore passive dry suit thermal protection. Immersions 
were done — the course of 5-day air saturation 
dives at a depth of 6.1 msw (20 fsw). Each diver partici- 
pated in 2 saturation dives. Two immersions were con- 
ducted per dive, one beginning at 1000 h, and one be- 
ginning at 2200 h; — was a period of 54 h between 
immersions. During the second saturation dive the 
presentation of immersion times was reversed. The 
subjects performed leg exercise on a cycle ergometer 
for 3 min each at workloads of 50, 70, and 90 watts 
(W). Heart rate (HR) and O2 consumption (VO2) were 
measured during the last minute at each workload. 
The study was divided into 2 series. 
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AD-A233 768/1/GAR PC A04/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
COLDEX-86: Fluid and Electrolyte Changes during 
Cold Water immersion. 

Technical rept. May 86-Aug 87. 
P. A. Deuster, D. J. Smith, B. L. Smoak, L. C. 

Moni , and T. J. Doubt. Dec 90, 56p Rept no. 
NMRI-90-133 


——— and hypothermia are major inhibitors of 
diver performance in cold water. To characterize the 
dehydration that accompanies cold water immersion, 
16 U.S. Navy divers participated in two 5-day air satu- 
ration dives $ (ASD) at a depth of 6.1 meters sea water 
(msw). During each ASD, divers completed two immer- 
sions in 5 C water: one began at 1000 h (AM) and the 
other at 2200 h (PM); a period of 54 h separated the 
immersions. Divers wore dry suits for thermal protec- 
tion, and full face masks during immersions that lasted 
3-6 h. All divers consumed identical diets. Blood sam- 
ples were collected before and after each immersion, 
and urine was collected for 24 h in three separate peri- 
ods on immersion days: for 12 h prior to immersion, 
during immersion, and after immersion until the end of 
the 24 h period. Plasma volume decreased significant- 
ly by approximately 17% during both AM and PM im- 
mersions. 
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AD-A233 784/8/GAR PC A03/MF A01 
Army Aeromedical Research Lab., Fort Rucker, AL. 


146.782 


MEDICINE & BIOLOGY 
Stress Physiology 


SPH-4 Aircrew Helmet Impact Protection Improve- 
ments 1970-1990. 

Final rept. 

R. W. Palmer. Feb 91, 43p Rept no. USAARL-91-11 


The Sound Protective Helmet-4 (SPH-4), a derivative 


improv 
its performance. The SPH-4, Pras, 
and HGU-56/P are compared in terms of major design 
. cgriaa impact protection, and retention capabilities. 
development of helmet impact testing methodolo- 
qusedateus. Army Aeromedical Research Labo- 
ratory, Fort Rucker, Alabama, also is discussed. 
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AD-A233 889/5/GAR PC A02/MF A01 
School of Aerospace Medicine, Brooks AFB, TX. 
= in Measurement of + Gz Acceleration Toler- 


Final rept. 1 a Feb 90. 

P. Krock. Mar 91, 
USAFSAM TA-00-17, onl 
Availability: Pub. in Aviation, Space, and Environmen- 
tal Medicine p261-265 Mar 91. Available only to DTIC 
users. No copies furnished by NTIS. 


Most acceleration studies estimate a subject's G-level 
tolerance by only one determination (test) for a 
i iti purpose of this study was to ex- 
amine the error structure and reliability of an individ- 
ual’s acceleration tolerance and to provide design con- 
siderations for future experimentation. A hierarchical 
(nested) design was used to estimate the source of 
G-level tolerance. Six males 
in the USAF School of Aerospace Medi- 
cine lameneen and were exposed to a 
0.1g/s onset rate orofile until onan. Each subject 
was tested on three randomly selected days with three 
repeated determinations within a day. This design al- 
lowed for an estimate of both day-to-day and measure- 
ment error within a testing session. 


146,78 

ADA2s3 942/2/GAR PC A02/MF A01 

Louisiana State Univ. Medical Center, New Orleans. 
and Hemodynamic Dysfunc- 


tion Following Hypothermic 
Status rept. 1 Oct 90-31 Jan 91. 
H. |. Miller. 1 Oct 90, 10p 
Contract N00014-89-J-3124 


Shock, which is the result of acute and severe acci- 
dental hypothermia, can produce subtle injuries to sev- 
eral organs. The manifestations of these injuries are 
difficult to observe because of compensatory mecha- 
nisms, however, they can persist many hours past the 
return to normal body temperature. The severity of 
these organ dysfunctions is not always great but cou- 
pled with other changes can jeopardize the survival of 
the victim. The purpose of these investigations is to 
uncover mechanisms which produce the dysfunc- 
tions and determine proper therapeutic procedures to 
stop and reverse this pathological process. One of the 
therapeutic interventions which is being studied is fluid 
resuscitation, which is applied during the short rewarm 
period. We have shown that following hypothermia and 
rewarm a cardiac dysfunction persists over 48 hours. 
This dysfunction is hidden in the whole intact animal 
because of the cardiovascular compensatory mecha- 
nism. 


146,782 

AD-A234 031/3/GAR PC al A01 
Naval Medical Research Inst., gman on 
COLDEX-86: Summary of be eepecbnanedl Proto- 
col and General aay gt 


Technical M4 May-Sep 

T. J. Doubt, R. P. Weinberg. 
Deuster, and A. J. Dutka. 
NMRI-90-132 


Aspects of temperature regulation, exercise capacity, 
= passive rewarming were evaluated during planned 

h immersions in 5 C (41 F) water. A total of 16 divers 
(12 First Class divers, 4 SEALs) performed 63 manned 
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,D. J. Smith, P. A. 
90, 28p Rept no. 





MEDICINE & BIOLOGY 
Stress Physiology 


immersions. Each diver wore a full face mask (modi- 
fied AGA mask) and breathed compressed air at 6.1 
msw (20 fsw). A a _ dry suit with a eo Thinsu- 
late thermal protection was worn. 
Hands were protected with a M-200 Thinsulate glove 
worn beneath a water tight latex glove; a neoprene 
outer gauntlet mitt was worn over the latex glove. The 
divers completed two 5 day air saturation dives at 6.1 
msw, with a week separating dives. Each diver made 
two immersions during the dives, with 54 hours be- 
tween immersions. One immersion began at 1000 
hours (AM dive) and the other at 2200 hours (PM dive). 
The order of presentation of AM and PM dives was 
varied among the subjects. During one saturation dive 
the divers were fed a high carbohydrate diet, while 
during the second dive the drivers were fed a standard 
American mixed diet. Both diets provided 3000 kcal 
per day. Urine and venous blood samples were ob- 
tained before and after each immersion. Urine was 
also collected duri bea immersion. Body tempera- 
tures, regional heat —— consumption, and 
a recordings were ‘obtai throughout immer- 


ADAz34 272/3/GAR PC A03/MF A01 


: Possible Evidence 
for impairment of Cognitive Funetion with Minimal 
of Core —- 


Low 
Techni 4:7 Apr-Oct 
A. J. Dutka, By j "Smith, TJ. Doubt, RP. Weinberg, 


and E. T. Flynn. Dec 90, 28p Rept no. NMRI-90-134 


Mild hypothermia may be associated with defects in 
mental performance, including chai in memory 
and reaction time. The P3 is an electrical response of 
the brain to unexpected stimuli, and the delay from 
stimulus to P3 occurrence (P3 latency) is related to re- 
action time. The P3 latency was measured in divers 

undergoing rewarming following extended exposure to 
water at 5 C and correlated with rectal tem; ture. 
There is a very significant lengthening of latency 
related to recta temperature in the ra of 37 to 35 
C, suggesting the possible existence of mental impair- 
ment even with minimal bodily cooling. 


146,784 

AD-A234 411/7/GAR PC A01/MF A01 
School of Aerospace Medicine, Brooks AFB, TX. 

Use of the Pressure Cuff Test in the Diagnosis of 
Decom Sickness. 


y rept. 
F.W.R and J. A. Stone. Mar 91, 3p Rept no. 

USAFSAM-JA-90-16 

Availability: Pub. in Aviation, Space, and Environmen- 

tal Medicine, p266-267 Mar 91. Available only to DTIC 

users. No copies furhished by NTIS. 


No abstract available. 


. Surgery 


"146,785 
AD-A233 791/3/GAR PC A20/MF A03 
Army Inst. of Surgical Research, Fort Sam Houston, 
TX. 


Institute of Surgical Research Annual Re- 
ress Report for Fiscal Year 1988. 
87-30 Sep 88. 
Pruitt 1 Oct 88, 455p 


‘ The Institute of Surgical Research has celebrated its 
first 40 years as a burn center with a symposium re- 
viewing the accomplishments of its past and present 
staff members and its contributions to medicine in gen- 
eral and military surgery in particular. Partial contents 
include: Clinical operations, center for treatment of 
burned soldiers, A two-stage technique for excision 
and grafting versus a one-stage technique for excision 
and grafting of burn wounds: A lo ees random- 
ized study; 5% Aqueous sulfamylonR soaks used in 
topical treatment of burned soldiers; Studies of the 
neuroendocrine abnormalities in burn injury; The effect 
of recombinant human growth treatment on 
the rate of healing on burn patients who require skin 
grafting; High frequency ventilation in patients with in- 
halation injury; Quantification of dynamic splint oe 
on metacarpophalangeal function recovery; Phase II 
study of human granulocyte-macrophage colony-stim- 
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ulating factor in patients with thermal injury; and Eval- 
uation of in vitro cultivated keratinocytes as epithelial 
autografts for the closure of burn wound. 


Toxicology 


146,786 

AD-A233 710/3/GAR 

Virginia Univ., Charlottesville. 

Neurotoxin and Structu 
7 Sep 90. 


Final rept. 28 Sep 87- 

D. F. Hunt. 25 Jan 91, 40p 

Contract DAMD17-87-C-7188 

Neurotoxins of botulinum clostridium are scientifically 
interesting for two reasons. First, they are extremely 
toxic. Second, they can be used as models for three 


by a target clog transport throug mem- 
brane and toxic a . All Svees activities are situated 
on one polypeptide of approx. 150 kDa. Whereas the 
ponent gene sequences of neurotoxins A and C1 

peer 9 orem very wenory only parts of the neuro- 
toxin nce is known. By using mass spectrome- 
try, phe by automated Edman tion we 
were able to deduce approx. 5Q kDa of well estab- 
lished sequence information. ‘Additionally. we also 
jan approx. 30Q kDa of preliminary sequence infor- 
mation. 


PC A03/MF A01 
ral Studies. 
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AD-A233 924/0/GAR PC A03/MF A01 
Air Force Occupational and Environmental Health 
Lab., Brooks AFB, TX. 


J. F. Seibert. Dec 90, 21p Rept no. AFOEHL- 
E100178MGA 


bo ind ane Foe rials used 
ite a on composite materials 
in carbon graphite a and boron fibers are used as rein- 
forcement in an epoxy matrix to form composite mate- 
rial aircraft parts. e is increasing concern over the 
potential health effects of these fibers released during 
sanding and grinding of on re parts in structural 
repair shops, and during clean up operations following 
ree accidents inv =e hae e and/or breakage of 
site parts. With demise of the term 
CO} KER,’ hazards from carbon ¢ CORK materials 
were deemphasized. However, the KER annota- 
tion only addressed the electrical shorting hazards 
from airborne fibers following a fire and did’? not exam- 
ine in detail potential effects. ee 
workers fear that carbon fibers are carcinogens. A 
review of the current literature on carbon fiber indi- 
cates it is relatively inert. Industrial hygiene evaluations 
should include sampling for total dust and comparing 
the levels to the ACGIH TLV for nuisance dust. Occu- 
pational health efforts should focus on problems with 
contact dermatitis from the resins systems and toxic 
effects of resin hardeners. 


146,788 

AD-A234 082/6/GAR PC A01/MF A01 
School of Aerospace Medicine, Brooks AFB, TX. 
Animai-to-Human Extrapolation Using Compart- 
mental Models. 


Interim ri Oct 89-Apr 90. 

R.L. ina, and R. A. Albanese. 1991, 4p 
Availability: Pub. in Neuroscience and Biobehavioral 
Reviews, v15 p57-61 1991. — only to DTIC 
users. No copies furnished by NT! 


We have been studying how to use 

models to reliably extrapolate toxicological experi 

results from one animal species to crates wil win tie the 

ultimate goal of useful extrapolation to man. We have 

taken as the fundamental core of our analysis the 
aang treme | necessary equations of the form VaC/dt = 

Q(a-v) equations are not a complete set since 

they are insufficient to provide estimation of venous 

arterial or tissue concentrations with time. Therefore, 

the mass balance equations must be augmented with 

additional phenomenol 

desired calculations. Many 

venous exit condition. While it is clear how to extrapo- 

late the mass balance equations from one sized 

animal to another for from one species to another. it is 

not clear how to extrapolate the venous exit condition. 

In this research we have evaluated the venous exit 


condition by comparing it with approximate analyses of 
perfusion and substance diffusion in the tissue. 


146,789 
frm our 344/0/GAR 
Armstrong Aer 


PC AO5S/MF A01 
ace Medical Research 


of 1,3-Dichiorotetra- 


Harry G 
Lab., Lets, walgne Pamterecs AFB, OH. 
Assessment 


Sombananen” 

Final rept. 24 Jan-16 89. 

R. S. Kutzman, B. C. r, T. E. Lawlor, D. C. 
Valentine, and R. R. Young. Nov 90, 93p Rept no. 
AAMRL-TR-90-049 

Prepared in collaboration with NSI Technology Serv- 
ices Corp., Dayton, OH and Hazleton Labs. of America 
Inc., Kensington, MD. 


1 Peek pee carve er gene sane (DCFB), a fully substi- 
ed halogenated benzene, was evaluated using in 

a bioassays to assess its potential genotoxic activi- 
ty. The assays conducted were the Ames salmonella/ 
microsomal mutagenicity assay, the Chinese hamster 
ne mutation assay, the CHO/sister 

(SCE) and chromosome aberra- 

tion assay, the BALB/c-3T3 cell transformation assay 
and an in vivo/in vitro unscheduled DNA synthesis 
assay. DCFB did not demonstrate genotoxic potential 
in any of the assays. Thus the results of the test bat- 
A \ a predict no genetic risk from exposure to 


146,790 
PB91-187070 Not available NTIS 
National Inst. of Standards and Technology (NML), 
oo ietoe re Kinetics Div. 
Base Mod in Plasmid DNA Caused by Po- 
tassium ‘es 
Final rept. 
S. A. Akman, J. Doroshow, and M. Dizdaroglu. 1990, 


Pub. in Archives of Biochemistry and Biophysics 282, 
n1 p202-205 Oct 90. 


KMn0O4 is a powerful oxidizing agent which has been 
used to modify DNA bases. In previous studies, mild 
KMn0O4 Thy Oye has been shown to yee 
modify Thy; Cyt and Gua are modi only under 
pond conditions to as yet unidentified products. In 
the present study, denatured plasmid pCMV beta gal 
DNA was exposed to 0.015-1.5 mM KMnO4, pH 8.6, at 
4C for 5 min, after which the DNA was hydrolyzed i in 
formic acid, trimethylsilylated, and analyzed for modi- 
fied base content by gas chromatography-mass spec- 
trometry/selected ion monitoring. study data sug- 
gest that previous studies which have used treatment 
with KMnO4 to study the mutagenicity of Thy glycol 


Pomerat or as a Thy- probe in DNA structure 
should be interpreted wit! 


caution. 

146,791 
PB91-187104 Not available NTIS 
National Inst. of Standards and Technology (CSTL), 
Gaithersburg, MD. Biotechnology Div. 

1 Damage to the Bases in 
| ene In the Presence of Hydrogen Peroxide. 

inal rept. 

O. |. Aruoma, B. Halliwell, E. Gajewski, and M. 
Dizdaroglu. 1991, 4p 
Pub. in iochemistry Jnl. 273, p601-604 1991. 


Mixtures of Cu(sup 2+) and H202 at pH 7.4 caused 
damage to the in DNA greater than that caused 
by mixtures of gms 3+) and H202. Addition of 
ascorbic acid to the Cu(Sup 2+)/H202 system 
large increase in base damage, much 

it produced by the Fe(sup 3+ /H202/ 
ascorbic acid system. The products of base damage in 
the presence of Cu(sup 2+) were typical products that 
have been shown to result from attack of fecrongl radi- 
cals upon the DNA bases. osine capat col, thymine 
ee eee Oe ee a an 8-hydroxy- 
e the major products in oir bee the Cu(sup 

4/1203 ond the ° Cust 2+ /H202/ ascorbic acid 
systems. Base damage in DNA by these systems was 
inhibited by the chelating agents EDTA and nitrilotria- 
cetic acid and by catalase, not by superoxide dis- 
mutase, nor by the hydroxyl-radical scavenger manni- 
tol. It is proposed that Cu(sup 2+) ions bound to the 
DNA react with H202 and ascorbic acid to generate 
radicals, which then immediately attack the 

DNA bases in a site-specific manner. A hypoxanthine/ 
xanthine oxidase system also caused damage to the 
DNA bases in the presence of Cu(sup 2+) ions. This 
was inhibited by superoxide dismutase and catalase. 





The high activity of Cu(sup 2+) ions, when compared 
with Fe(sup dy ay Lee using 

pel ndderk demage * to DNA and to other biomolecules, 
means ee of Cu(sup 2+) ions in vivo 
must be carefully control 


146,792 
PB91-187112 Not available NTIS 
National Inst. of Standards and Technology (NML), 
5 t The use in DNA peers drogen 
ae io 
Peroxide and Ferric lon Chelates. —_ 
Final rept. 
O. |. Aruoma, B. Halliwell, E. Gajewski, and M. 
Pubs nN. oF io | Chemi 

in Jnl. of Biological 264, n34 p20509- 
20512, 5 Dec 89. " me: : 


Incubation of a number of ferric ion chelates with 
H202 at pH 7.4 

produce chem 

that are very similar to those produced in DNA by the 
hypoxanthine/xanthine oxidase system. Products 
were identified and quantitated by the use of gas chro- 
—— mass spectrometry with selected-ion 


lu. 1991, 18p 


ene ‘ed Department of Ener: 
a” Radical Biology and 


Free radical-induced — to DNA in vivo can result 
in deleterious biological consequences such as the ini- 
tiation and promotion of cancer. Chemical character- 
ization and quantitation of such DNA damage is essen- 
tial for an understanding of its conse- 
quences and cellular repair. ies incorporat- 
ing the a of gas chromatog Sam spec- 
trometry (GC/MS) have been dev: in recent 
years for measurement of free radios induos’ DNA 
. The use of GC/MS with selected-ion monitor- 
ing ( IM) facilitates unequivocal identification and 
bor uantitation of a large number of products of all four 
INA bases produced in DNA by reactions with hy- 
droxyl radical, hydrated electron, and H atom. Hydroxyl 
radical-induced es cross-links in mammalian 
chromatin, and products of sugar moiety in DNA 
are also pie cate identified end and quantified. The 
sensitivity and selectivity of the GC/MS-SIM technique 
enables the measurement of DNA base products even 
in isolated mammalian chromatin without the necessity 
of first isolating DNA, and despite the presence of his- 
tones. Recent results demonstrate the usefulness of 
the GC/MS technique for chemical determination of 
free radical-induced DNA damage in DNA as well as in 
mammalian chromatin under a vast variety of condi- 
tions of free radical production. 


, Washington, 
jedicine 10, p225- 


146,794 

PBS1-187492 Not available NTIS 
National Inst. of Standards and \: aed (CSTL), 
Gaithersburg, MD. Biotechno! 
Modification of Bases in DN. | ay ER 10- 
Phenanthroline Complexes. 

Final rept. 

M. Dizdaroglu, O. |. Aruoma, and B. Halliwell. 1990, 


5p 
Pub. in Biochemistry 29, n36 p8447-8451 1990. 


Damage to the bases in DNA by the cupric ion-1, 10- 
phenanthroline complex was investigated. Ten base 
products in DNA were se mrad, and quantitated by the 
use of chromatography/mass spectrometry with 
selected-ion monitoring. DI pcealee te oe ooo 
ion-1,10-phenanthroline complex required the pres- 
ence of a reducing agent such as ascorbic acid or mer- 
captoethanol. Products identified were a 
radical induced products from the pyri - 
ines in DNA, well-known from previous alee « using 
various hydroxyl radical pune systems such as 


ionizing radiation, xanthine/xanthine oxidase, or 


peroxide in the presence of transition metal 
hyaogen parcadie fs the pessenne of sanet 


nitol and sodium formate, but 


146,795 
PBS91-187518 
Gaithersburg, Mb Bh tech 
5 |. BIO 
and Mechanism 


pt ey neg DNA-Protein 
volving Thymine and Lysine in Nucieohistone. 
+ ee | addy oper 
1 

Pub. in Cancer Research 49. mp469 S467 1 Jul 89. 

‘oxy! radical-induced formation of a DNA-protein 
cross-link involving thymine and lysine in calf thymus 
nucleohistone in vitro is reported. Basic amino acids 


help histones to bind to 
are ikely to perticipat a 
are li io te in -protein i 
For identification of the ort arcane pd 
cleohistone, hydroxyl induced cross-linking of 
thymine to lysine was investigated first using a model 
, 1.8., seeieaase anamiinaeampaion atte 
exposure 0! 
after N2O saturation. The 


eget ye 
ine cross-link was identified in acidic 


thymi 
lysates of calf thymus nucleohistone gamma-irradiated 
in N2O-saturated aqueous solution. 


146,796 
PB01-187526 Not available NTIS 
National Inst. of Standards and Technology (CSTL), 
Gaithersburg, MD. peppery Ne 
Chemical re of In viv Base Damage in 
Pelee Peroxide-Treated Mammalian Cells. 
i) 

M. Dizdaroglu, Z. ee | B. C. Chao, E. 
Gajewski, and G. Rao. 1991, 3p 

tt of Energy, Washington, 


Department 
= and 5 Natonal Science Foundation, Washington, 


Pub. in Archives of Biochemistry and Biophysics 285, 
n2 p388-390 Mar 91. 


part goo peroxide is generated in mammalian cells by 
metabolism or by treatment with external 
agents. Treatment of mammaiian cells with this oxidiz- 
ing pp ert ge in DNA damage. Little is known about 
the c nature of hydrogen peroxide-mediated 
DNA ——— in mammalian cells. The study reports 
on the chemical characterization of in vivo base 
damage to nuclear DNA in mammalian cells caused by 
exposure to H202. Chromatin was isolated from cells 
and analyzed by gas chromatog 
trometry with selected-ion monitoring. 


products of DNA conan. Results indicate involvement 
of hydroxyl radicals in the mechanism of nuclear DNA 
damage in mammalian cells caused by H202. 


Not available NTIS 


Chroma- 
po —— Peroxide in the Presence of Ferric 
Final 
M. Dizderoglu, G. Rao, B. Halliwell, and E. Gajewski. 


1991, 

by Department of Energy, Washington, DC. 
Pub. in Archives of Biochemistry and Biophysics 
n2 p317-324 Mar 91. 


285, 
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metal ions by ascorbic acid. 


146,798 


E. Gajewski, G. -— Nackerdien, and M. 

egy 1990, 7; 

Pub. in fochemistry 29, n34 p7876-7882 1990. 
Modification of DNA bases in mammalian chromatin in 
aqueous suspension by ited 
free radicals was investigated. Argon, air, 


20, and 
N20/O2 were used for saturation of of the aqueous 
in order to 


different radical environ 
ing from 20 to 200 Gy (J/ 
resulting from radical 


had no effect on product formation. 
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ManTech Environmental Technology, Inc., Research 
Triangle Park, NC. 

2-Methylhexanoic Acid Developmental Toxicity 
Testing. 

M. G. —— and R. J. Kaviock. Jun 91, 22p EPA/ 
600/1-91/00 

Contract EPA-68-02-4450 

Sponsored by Health Effects Research Lab., Re- 
search Triangle Park, NC. 


As part of an investigation of the developmental ef- 
fects and structure-activity relationships of aliphatic 
acids, 2-methylhexanoic acid was administered by 
gavage to Sprague-Dawley rats on oe days 6-1 2 
at doses of 0, 300, and 400 mg/kg/day. The dams 
were allowed to deliver and their litters were examined 
through postnatai day 6. Pups that were found dead 
were examined for soft-tissue alterations. On day 6, 
two survivors per litter were preserved for skeletal ex- 
amination. Maternal toxicity was demonstrated at both 
300 and 400 mg/kg by weight loss and altered respira- 
tion (rales, dyspnea). In spite of the maternal toxicity 
present, there were no clear toxic effects on develop- 
ment; litter size, pre- and postnatal viability, and pup 
weights were unaffected by treatment. Skeletal exami- 
nations of selected pups yielded inconclusive data; a 
slight increase in the incidence of lumbar ribs was 
present a 400 mg/kg, but was not clearly attributable 
to treatment. 


146,801 
PB91-800177/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 

Pollution Effects of Beryllium and Beryllium Com- 
pounds, January 1984-August 1991 (Citations from 
the NTIS Database). 

Rept. for Jan 84-Aug 91. 

Jul 91, 51p 

Supenedse PB90-873509. 


The pees ge om contains citations concerning 
sources and abatement measures utilized to control 
pollution caused by beryilium and beryllium com- 
pounds. Topics include exposure standards character- 
ization, toxicological studies, monitoring programs, 
and analytical procedures employed in detection and 
sampling operations. Considerable attention is given 
to coal combustion and conversion processes as 
sources of beryllium contaminants. (Contains 167 cita- 
tions with title list and subject index.) 


146,802 

TIB/B91-00705/GAR PC E09 
Munich Univ. (Germany, F.R.). Walter-Straub-inst. fuer 
Pharmakologie und Toxikologie. 

Entwicklung einer Therapie der Vergiftung mit Tri- 
chothecenen. (Elaboration of a therapy in trichoth- 
ecene toxicosis). 

W. Forth, B. Fichtl, and G. Hunder. 1990, 49p Rept 
no. BMVg-FBWM--90-24 

Contracts BMVg InSan |-1582-V-4884, BMVg InSan 
1-0788. 

In German. 


The investigations described were focussed on (1) 
symptoms and mechanism of an intoxication by tri- 
chothecenes, (2) toxokinetics of trichothecenes, and 
(3) protective measures in acute trichothecene intoxi- 
cation. The experiments were performed mainly in 
rats, occasionally rabbits and mice were also used. T-2 
toxin served as model compound, some investigations 
were also performed with diacetoxyscirpenol and rori- 
din A. 1. Serval trichothecene effects such as their in- 
fluence on blood coagulation or cell membranes 
cannot be solely explained by an inhibition of protein 
synthesis. Lipid peroxidation appears to accompany 
cell membrane damage but is probably not the causa- 
tive mechanism. The intestine is a major target organ 
in acute trichothecene intoxication. The severe diar- 
rhea observed is reflected in an inhibition of the trans- 
port of Na (+) and water in isolated intestinal prepara- 
tions. This effect, however, is only observed in intesti- 
nal loops from animals pretreated with trichothecenes. 
T-2 toxin added to intestinal loops in vitro does not 
affect the transport mechanisms. This points to an in- 
volvement of metabolites in the toxicity of T-2 toxin. 2. 
T-2 toxin is rapidly distributed and metabolized in the 
body. Even after iv injection only small amounts of the 
unchanged toxin can be detected within the first min- 
utes after the application. High concentrations of T-2 
toxin and its metabolites are found in most organs, es- 
pecially in the intestine. The metabolites is excreted 
via the bile and subsequently is subject to marked en- 
terohepatic recyling. Following oral administration T-2 
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toxin is rapidly absorbed. However, due to an exten- 
sive metabolism during the passage of the intestinal 
wall only minute amounts of the unchanged toxin enter 
the ‘systemic circulation. 3. Dexamethasone and other 
| 2 goer eae afford pronounced protection against 
-2 toxin. The efficacy is increased by a concomitant 
interruption of enterohepatic recycling by use of acti- 
vated charcoal. Combined treatment with dexametha- 
sone and charcoal in addition to symptomatic treat- 
ment increases the survival rate after a LD100 of T-2 
toxin up to 85%. In poisoning by diacetoxyscirpenol 
and roridin A the combination of dexamethasone and 
charcoal is also superior to treatment with dexametha- 
sone or charcoal alone. (orig. (TIB: RN 3603(90-25).) 
(Copyright (c) 1991 by FIZ. Citation no. 91:000705.) 
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146,803 

AD-A233 741/8/GAR PC A04/MF A01 
Kentucky Univ. Research Foundation, Lexington. 
Characterization of an Opioid-Like Hibernation In- 
duction Trigger. 

Final rept. 31 Mar 87-30 Sep 90. 

P. R. Oeltgen. 30 Nov 90, 54p 

Contract DAMD1 7-87-C-7070 


A hibernation induction trigger (HIT) molecule derived 
from the plasma of deeply hibernating woodchucks 
exerts profound effects mimicking a hibernation-like 
state when infused |.C.V. or I.V. in primates. The pro- 
found opiate-like behavioral and physiological depres- 
sion occurring shortly after the infusion of the HIT-con- 
taining albumin fraction includes hypothermia, brady- 
cardia, long-term hypophagia and markedly depressed 
renal function. All of the aforementioned effects are 
reversed or retarded by the infusion of the opiate an- 
tagonists, naloxone and naltrexone. Such evidence 
enforces our hypothesis that the HIT molecule is not 
specific for hibernators, but that it may initiate its action 
through ific opioid receptor(s). We have shown 
that only DADLE, a delta class of opioid, could induce 
hibernation in summer-active ground squirrels (the tra- 
ditional bioassay) in a fashion similar to those injected 
with HIT. Such evidence indicates that this delta opioid 
mimics the action of the HIT molecule and may be inti- 
mately involved in natural and summer-induced hiber- 
nation. 


General 


146,804 

AD-A233 664/2/GAR PC A12/MF A02 
Army Biomedical Research and Development Lab., 
Fort Detrick, MD. 

U. S. Army Biomedical Research and Development 
Laboratory Annual Progress Report for FY90. 
Rept. for 1 Oct 89-30 Sep 90. 

S. C. Hembree. 1 Jan 91, 270p 


The Annual Progress Report, Fiscal Year 1990, sum- 
marizes the research performed by the U.S. Army Bio- 
medical Research and Development Laboratory in 
projects authorized by the U.S. Army Surgeon General 
and the Commander, U.S. Army Medical Research and 
eps pe Command. This research was supported 
by RDTE funds from the U.S. Army corps of Engineers, 
and from several additional sources. 


146,805 
PB91-800268/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


Computer Modeling and Simulation in Medicine, 
pov ene Aly 1985-July 1991 (Citations from the NTIS 


Rept. for Jan 85-Jul 91. 
Jul 91, 50p 


The bibliography contains citations on computer mod- 
eling and simulation for aviation and space physiology, 
nuclear medicine and radiation effects, radioactive 
wastes, imaging technologies, health care economics 
and staffing, environmental pollution and exposure to 
toxic substances, and military medicine as well as 
other topics. Citations to computer software are includ- 


ed. (Contains 155 citations with title list and subject 
index.) 
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AD-A234 099/0/GAR PC cg od A01 
George Washington Univ., Washington, DC. Dept. of 
Operations Research. ; 
Robustness Problems in Missile Defense. 

Final rept. 1 Jul 87-31 Dec 90. 

J. E. Falk, and R. M. Soland. 28 Feb 91, 11p ARO- 
25311.5-MA-SDI 

Contract DAAL03-87- K-0094 


Itis desirable to develop and solve rigorous mathemat- 
ical models that facilitate the determination of the ef- 
fectiveness of alternative types of missile defense sys- 
tems and evaluate the sensitivity or robustness of such 
effectiveness to: (a) the attacker’s perception of de- 
fense capabilities and parameter values; and (b) the 
defense’s perception of attack and defense parameter 
values. We have devel two-sided mathematical 
optimization models that focus on the value of a target 
set that is saved by the defense in the face of either 
optimal or sub-optimal attacks. We have also devel- 
oped models of a similar nature that apply to a single 
— these are appropriate for analysis of terminal 
jefense. 


146,807 

N91-21174/8/GAR PC A05/MF A01 
Institut Franco-Allemand de Recherches, Saint-Louis 
(France). 

Interet des Projectiles Hyperveloces Non Guides 
dans la Lutte Anti-Missile (Advantage of N 

poe Hypervelocity Projectiles in Antimissile War- 


G. Raynaud, and G. Pieuchotderavisy. 8 Jun 90, 84p 
ISL-R-110/90, ETN-91-98995 
Text in French. Original Contains Color Illustrations. 


In the context of research on the advantage of hyper- 
velocity projectiles, the mm 38 Exocet missile is stud- 
ied. Account is taken of ablation since firing took place 
in the atmosphere, and the projectiles used are pre- 
sumed to be tungsten alloy tome up to 3500 m/s. 
Direct firing and proximity fused shell firing are studied 
as two possible solutions. In the first case all precision 
firing was supposed to destroy the missile: the difficul- 
ties of firing by bursts with electric guns lead to the 
consideration of ammunition ge subprojectiles, 
liberated after a cetain flight time. A vulnerability model 
of the Exocet was constructed and destruction proba- 
bility was iproved by using a proximity fuse releasing at 
constant angle. These simulations lead to the follow- 
ing conclusions: the use of fused shell firing is disad- 
vantageous; the development of direct firing of hyper- 
velocity shells containing subammunition would per- 
haps be advantageous. However, destruction obtained 
by direct firing is not as good as that obtained with 
proximity fused shells. The a of nonguided 
hypervelocity projectiles in antimissile warfare does 
not appear to be demonstrated. 


Chemical, Biological, & Radiological 
Warfare 


146,808 
AD-A233 677/4/GAR 
Army War Coll., Carlisle Barracks, PA. 


PC A03/MF A01 


Chemical Arms Reduction and National Security. 
Individual study project rept. 
M. G. Knoepfie. 25 Mar 91, 38p 


The United States has established a principal policy 
objective to a and implement an effective and 
verifiable global ban on the development, production, 
storage, Saneter, and use of chemical weapons. As a 





first step in this regard, the United States and the 
Soviet Union recently signed a bilateral agreement 
calling for the destruction of a major portion of their 
existing chemical weapon pep ape starting in 1992, 
and for a halt in production of new chemical weapons. 
To achieve a verifiable global chemical weapons ban, 
the United States continues to actively participate in 

40-nation Conference on Disarmament which 
meets in Geneva. This study examines the status of 
— to establish a global arms reduction agree- 
ment. 


146,809 

AD-A233 683/2/GAR PC A03/MF A01 
Army Medical Research Inst. of Chemical Defense, 
Aberdeen Proving Ground, MD. 

Repeated Dose Toxicity of HI-6 and MMB-4 in Male 
Sprague Dawley Rats. 

Technical rept. May 90 

B. A. Scharf, R. F. Fricke, and L. W. Mitcheltree. Mar 
91, 16p Rept no. USAMRICD-TR-91-05 


This work was undertaken to determine whether, after 
five consecutive days of intramuscular (1.M.) dosing at 
1/4 or 1/16 of their median lethal dose (MLD), the 
compounds 2-PAM, HI-6, and MMB-4 induce severe 
side effects in rats, and to evaluate the potential re- 
versibility of these effects if they occurred. After the 
|.M. MLD for each compound was determined, the rats 
were treated and monitored for fifteen days. Body 
weight, water consumption, urine excretion, morbidity, 

and performance decrement were evaluated during 
the 15-day period. At the termination of the experiment 
hematology, serum ——— and histopathology data 
were collected and a . Clinical chemistry, histo- 
pathology, body weight, water intake, and urine output 
data showed no eons differences between the 
test compounds and saline control groups. 


146,810 

AD-A233 691/5/GAR PC A05/MF A01 

Research Triangle Inst., Research Triangle Park, NC. 
pene tot ot Pretreatment Compounds against 


Annual rept. ma 16 May 88-30 Sep 90. 
F. |. Carroll, and P. Abraham. 30 Sep 90, 91p 
Contract DAMD17-88-C-8115 


The U. S. Army Medical Research and Development 
Command is interested in research directed toward 
the development of countermeasures to chemical war- 
fare (CW) agents such as the nerve gas poison soman. 
Soman and other nerve gas poisons are extremely 
potent cholinesterase inhibitors. This inhibition leads 
to a buildup of excess acetylcholine —_ in over- 
stimulation of both the peripheral and central nervous 
system and can lead to death. Standard therapy for 
organophosphate nerve agent poisoning is based on 
co-administration of an anticholinergic agent such as 
atropine to antagonize the effects of accumulated ace- 
choline and a cholinesterase reactivator such as 2- 
‘AM to dephosphorylate the inhibited enzyme. How- 
pom since many problems remain in the treatment of 
organophosphate nerve agent poisoning, there is con- 
rable interest and need to develop new pretreat- 
pe and treatment drugs, particularly for soman poi- 
soning. 


146,811 

AD-A233 856/4/GAR PC AO5/MF A01 
Molecular Devices Corp., Menlo Park, CA. 

pesos a Assay Devices for Detection of Toxins 


Final rept. 1 Sep 86-31 Dec 90. 
J. W. Parce. 20 Feb 91, 87p ARO-23302.10-LS-A, 
Contract DAALO3-86-C-0009 


The purpose of this contract was to explore the appli- 

cation of the Light Addressable Potentiometric Sensor 
(LAPS) to the detection of CBW agents. The work 
comprised two major approaches to the detection 
problem. The first approach involved the use of the 

PS to perform rapid high sensitivity immunoassays. 
Feasibility for detection of bacteria, viruses and biotox- 
ins was demonstrated. This effort has continued under 
CRDEC contract DAAA15-87-C-0003 to Environmen- 
tal Technologies Group Inc. (subcontract to Molecular 
Devices). The second approach to biodetection in- 
volved the use of cellular receptors as generic toxin 
detectors. Initial efforts at placing membranes contain- 
ing receptors directly on the LAPS were discontinued 
for several technical reasons. Efforts at using living 
cells in conjunction with the LAPS has proven very 
successful for the purpose of measuring receptor trig- 
gering. Detection has been demonstrated using recep- 
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tors that function via all of the important second mes- 
senger pathways. This strategy for generic CBW de- 
tection shows great promise for further developement. 


146,812 

AD-A233 858/0/GAR PC A08/MF A01 
Oak Ridge National Lab., TN. 

Occupational Criteria Documents for Chemical 
Agents. Review of Methodologies Used for Estab- 
lishing Occupational Health Criteria with Particular 
Reference to Chemical Agents. 

Final rept. Aug 86-Nov 87. 

D. M. Opresko. Jul 88, 162p Rept no. ORNL-6387 
Contract DE-AC05-840R21400 


The U. S. Army has stockpiles of chemical agents that 
are or will be eae a. Among these 
are the nerve agents A, GB, and GD, and the 
chemical vesicants sulfur $4. and lewisite. Military 
and civilian munition personnel involved in the demili- 
tarization of these chemicals will be potentially at risk 
from accidental exposures. In order to insure the 
safety of these workers, occupational exposure stand- 
ards for these substances must be established or cur- 
rent standards reevaluated in light of the most recent 
toxicological data, and using the most appropriate 
methodology available for determining maximum safe 
exposure limits. 


146,813 

AD-A233 985/1/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Towards a New —— Warfare Policy. 

Individual study projec’ 

C. D. Stephens. ts ieeb 91, 39p 


Now that the stability of the cold war bipolar world has 
been ended, the world is likely to be more turbulent 
and the possibility that United States military forces will 
become involved in conflict seems more likely. Prolif- 
eration of chemical weapons in recent years has in- 
creased the likelihood of chemical warfare. Through- 
out history chemical weapons have proven to be logis- 
tically difficult to employ, highly dependent upon envi- 
ronmental factors of terrain and weather, and relatively 
easy to defend against. On a tactical and operational 
level chemical weapons have displayed only a minimal 
level of effectiveness. Nevertheless, the ominous 
specter of chemical weapons being unleashed upon 
unprotected civilian —— has created a strong and 
enduring political anathema against their use. In a 
chemical attack upon our cities, nuclear retaliation 
would be more punishing and thereby more appropri- 
ate than chemical retaliation. In an occurrence of a 
tactical chemical attack against our military forces, a 
conventional retaliation would be more punishing and 
thereby more appropriate than chemical retaliation. 
Our chemical defense capability is inadequate and 
should be improved. Our policy should be to complete- 
ly repudiate the use of chemical weapons and destroy 
our stockpile because they offer us neither a worth- 
while deterrence nor retaliatory capability. Our reten- 
tion of chemical weapons gains us no military advan- 
tage and burdens us with a political albatross. 


146,8 
AD A234 232/7/GAR PC A03/MF A01 
Army Medical Research =. of Chemical Defense, 
Aberdeen Pace en, bam 
Anticonvulsant Actions of Anticholinergic Drugs in 
Soman Poisoning. 
es rept. Mar 88-Mar 89. 

Shih, and B. R. Capacio. Feb 91, 34p Rept 
no. USAMRICD-TR-91-04 


The acute effects of organophosphorus cholinester- 
ase inhibitor soman include hypersecretions, convul- 
sions, and death. The purpose of this study was to 
evaluate the anticholinergic compounds aprophen, at- 
ropine sulfate, azaprophen, benactyzine, benztropine, 
biperiden, scopolamine HBr, and trinexyphenidyl for 
their efficacy in preventing soman-induced hyperse- 
cretions and convulsions. Male rats were injected with 
the oxime HI-6 (125 mg/kg, ip), to increase survival 
time, along with various intramuscular (im) doses of 
the anticholinergics 30 min prior to a dose of soman 
(180 ug/kg, sc; equivalent to 1.6 x LD50) that pro- 
duced 100% convulsions. Signs of intoxication as well 
as the time-to-onset of convulsions were observed. 


146,815 

AD-A234 349/9/GAR PC A02/MF A01 
Army Medical Research Inst. of Chemical Defense, 
Aberdeen Proving Ground, MD. 


146,819 


Effects of Soman on Neuroendocrine and immune 
praswer ede wall 1,2. ; 
ar erature publication. 

age M. Shih, E. W. Bernton, H. G. F 

RC Smaliridge. 1991, 7p Rept no. USAMRICD- 


2 
Availability: Pub. in Neurotoxicology and a, 
v13 p223-228 1991. — only to DTIC 
copies furnished by NTIS. 


No abstract available. 


PC A02/MF A01 
ical Defi 


ture pub. 
Maxwell, and K. M. Brecht. 1991, 6p Rept no. 
USAMHIGD-P30-030 

Availability: Pub. in Neuroscience and Biobehavioral 
Review, v15 p135-139 1991. Available only to DTIC 
users. No copies furnished by NTIS. 


Oxime protection against soman, a highly toxic anti- 
cholinesterase Ay ae Bet examined 

guinea pigs. The protection produced by the 
oximes PAM and Hi-6 varied as much as 6-fold be- 
tween these species. Since endogenous pa ne 
ae ee Se determinant 


in mice and 


of species variation in soman toxicity, the protection of 
PAM and HI-6 against soman was also be ge in 
animals whose = was inhibited with 
cresylbenzodioxaphosphorin oxide 


146,817 


AD-A234 356/4/GAR PC A03/MF A01 
Army Medical Research Inst. of Chemical Defense, 
Aberdeen Pr Ground, MD. 

Comparison of Effects of HI-6 and Pra- 
lidoxime-2-Chioride (2-PAM) in Soman Poisoning. 
Open literature pub. 

T. M. Shi, C. E. Whalley, and J. J. Valdes. 1991, 19p 
Rept no. USAMRICD-P90-048 

Availability: Pub. in Toxi Letters, v55 p131-147 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


The effects of HI-6 and pralidoxime chloride (2-PAM) 
on soman-induced lethality, time to death and several 
choli parameters in rats were ed to un- 
ders the beneficial action of HI-6. Treatment with 
atropine sulfate (ATS) of HI-6 alone protected against 
1.2 and 2.5 LD of soman , whereas 2-Pam 
or methylated atropine (AMN) alone ‘afforded no pro- 
tection. Addition of ATS, but not AMN, to HI-6-treated 
rats enhanced the protection from 2.5 to 5.5 LD. HI-6 
increased the time to death, while 2-PAM had no 
effect; a combination of HI-6 and ATS provided the 
most significant increase in time-to-death. 


146,818 
AD-A234 436/4/GAR PC A03/MF A01 
Krug Life Sciences, - Antonio, TX 
Mobile Rest and Relief Facilities for Use in a Chem- 
ical Warfare 
a oe 1-29 Apr 

beg cot Dee S 30, 20, i9p USAFSAM-TP-89-15, 
Cuniienn 


This technical paper outlines factors which need to be 
considered in the design, development and operation- 
al use of Mobile Rest and Relief Facilities (MRRP). 
These facilities are intended primarily to provide sup- 
port for military personnel operating in chemical war- 
fare threat areas away from the support of fixed-based 
pa installations. Besides a Toxic-Free 
FA), the MRRF must also provide the means 
e personne to maintain tat ones effectiveness: 
food, water, replacement NBC clothing, washing and 
toilet facies, lighting, communications equipment, 
and air conditioning. All of these support requirements 
need to be taken into account in the early stages of the 
MRRF concept definition and design. Failure to in- 
clude these requirements in the development of an 
MRPF will limit its chemical warfare application. 


146,819 

AD-A234 530/4/GAR PC A03/MF A01 
Army Medical Research Inst. of Chemical Defense, 
Aberdeen Proving Ground, MD. 


September 1,1991 185 
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Cerebral Blood Flow-Metabolism Coupling After 
Administration of Soman at Non-Toxic Lev: 
Progress rept. 

T. M. A. Shih, O. U. Scremin, and K. D. Corcoran. 
Feb 91, 16p Rept no. USAMRICD-TR-91-03 


The effects of soman, a potent pete i ge 
cholinesterase inhibitor, on regional cerebral blood 
flow and glucose utilization were studied with a double 
tracer, autoradiographic technique in rats. Soman was 
given at a sub-toxic dose of 55 ug/kg s.c. and varia- 
bles were measured 45 min later. No changes in arteri- 
al blood pressure or signs of toxicity were present in 
the animals studied. Soman induced a pronounced in- 
crease in cerebral blood flow. This change was not ac- 
companied by an increase in cerebral metabolism, with 
exception of superior colliculi. Brain regions showing 
the more pronounced oo, than % over con- 
trol) increases in blood were motor, sensory and 
temporal cortex, area 18a of the occipital cortex, 
claustrum, inferior colliculus and cerebellum. 


Logistics, Military Facilities, & 
Supplies 


146,820 

AD-A229 404/9/GAR PC A12/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
LOGAIR and QUICKTRANS: A Model in Combina- 


tion. 

Master’s thesis. 

1 > Bruns. Sep 90, 269p Rept no. AFIT/GLM/LSM/ 
90: 


Research focused on whether merging the LOGAIR 
and QUICKTRANS systems improves operations and 
reduces costs. Similarities and differences between 
LOGAIR and QUICKTRANS systems were explored in 
the following areas: production process, cost struc- 
ture, pr ural structure, and managerial structure. 
Additionally, a Spacefilling Curve algorithm was used 
to establish a route model for the QUICKTRANS, 
LOGAIR, and combined system to determine cost/ 
—— The research concluded that there appear to 

nificant impediments to merging the LOGAIR 
and SOU gma systems into a — combined 

t are historically linked to provid- 
ing ay oteaann of spares in support of the serv- 
ices first-line weapon systems within the Defense 
Transportation System. Any unique operating charac- 
teristics are not impediments to merging as evidenced 
by the existing common route structure, LOGAIR 5Q, 
in Florida. Finally, the combined routing model indi- 
cates that there are sufficient opportunities for ration- 
alization and inherent capacity excesses to realize 
over 30 million dollars —— per year. Keywords: Op- 
erations research; Cargo; Freight; LOGAIR; QUICK. 
TRANS; Location theory; Algorithms; Logistics man- 
agement. (RH) 





146,821 

AD-A229 443/7/GAR PC A03/MF A01 
President's Economic Adjustment Committee, Wash- 
ington, DC. 

Civilian Reuse of Former Military Bases. Summary 
of Completed Military Base Economic Adjustment 
Projects. 

Jun 90, 39p 


Twenty-nine Years of Military Base Reuse Economic 
Adjustment (1960-1990) have resulted in the following: 
Communities nationwide have secured civilian reuse at 
former Defense bases during the past 29 years (1961- 
1990); new jobs (158,104) more than replace the loss 
of former 93,424 DoD civilian jobs at the former bases; 
A number of four-year colleges and post-secondary 
vocational technical schools or community coll 
have an enroliment of 73, 253 students; Education 
uses have been established at the former bases with 
25,055 high school vo-tech students and 62,156 voca- 
tional trainees in addition to the college enroliments 
above; Forty-two former DoD facilities are being used 
as Municipal or General Aviation Airports; lian 
reuse at the former military bases has been achieved 
by the local communities; The role of the 18 member 
agencies of the President’s Economic Adjustment 
Committee is to help the communities fulfill their local 
recovery objectives; and Communities can recover ef- 
fectively from base closures. (rh) 


146,822 
AD-A229 456/9/GAR 


186 VOL. 91, No. 17 


PC A07/MF A01 


Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Feasibi Assessment of a a Single Con 

Office for Common-User Transportation Services. 
Master’s thesis. 

G. M. Hayley. Sep 90, 140p Rept no. AFIT/GCM/ 
LSM/90S-5 


This study was conducted to determine the feasibility 
of consolidating the contracting functions that pur- 
chase common-user transportation services and 
occurs within the a of the three compo- 
nent commands of USTRANSCOM. Through inter- 
views and documentary research, descriptions and 
flow charts were developed of the contracting proc- 
esses for each of the following transportation services: 
international airlift, domestic airlift, government vessel 
operating contracts, ocean chartering agreements, 
liner agreements, group passenger moves, and 
volume freight movements. Similarities and differ- 
ences of the contracting processes were noted and 
presented in a table. A literature review on mergers 
and acquisitions was conducted to determine the ra- 
tionale, tasks, and impact of consolidating activities. 
Based upon the literature review and the comparison 
of the contracting processes, recommendations were 
made to maintain the status quo for the contracting of 
international airlift, go jovernment vessel operating con- 
tracts, and ocean chartering agreements; and to con- 
sider the consolidation of the contracting for domestic 
airlift, liner agreements, group passen: er moves, and 
volume freight movements. Keywords: Commercial 
transportation; DoD Acquisition; Traffic management: 
Civil reserve air fleet; Airlift; Sealift. (RH) 


146,823 

AD-A229 458/5/GAR PC A07/MF A01 
4 au Development Field Representative, Langley 
Analysis of the OM Project Programming Process. 
Master’s thesis. 

J. L. Camps. Sep 90, 142p Rept no. AFIT/GEM/ 
DEM/90S-3 


Problem areas were identified in the OM project pro- 
gramming process by interviewing contract program- 
mers actively involved in the OM arena at the base and 
MAJCOM level. The study resulted in identifying 18 pri- 
mary problem areas based upon their unsolicited fre- 
quency of mention throughout the interview. The five 
most frequently mentioned problem areas are: the reg- 
ulations and guidance, work classifications, the minor 
construction statutory limit, computer si Mppon., and the 
complexity of OM project programming. The main con- 
clusions inferred are: the $200,000 minor construction 
statutory limit is inadequate to meet present day needs 
and requirements, project oe information 
and lessons learned are not flowing efficiently be- 
tween the various units, frequent changes in project 
programming guidance add to the confusion and mis- 
understanding, and the quality and completeness of 
programming documents has decreased as more 
projects are approved at base level. Recommenda- 
tions include: publish a revised AFR 86-1 and AFM 86- 
2 as soon as possible, reduce the number of work clas- 
sifications, raise the minor construction statutory limit, 
improve computer support at the bases; celebrate pro- 
gramming conferences regularly, demand better writ- 
ten ——- documents, and improve training. 
Keywords: Civil engineering; Military facilities; Air 
Force facilities, Minor construction. (RH) 


146,824 

AD-A229 554/1/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Evaluating Manpower and Manning Measurement 
in CE: Do Current Practices Reflect Actual Capabil- 


aster’s thesis. 
B. K. Neuhaus. Sep 90, 144p Rept no. AFIT/GEM/ 
LSR/90S-13 


This study evaluated two methods of measuring 
peacetime capability for the 44XX Civil Engineering 
Macro Air Force Manpower Standard. The current 
method measures capability by compari ng the quanti- 
ties of assigned manning and authorized manpower. 
The alternative method developed by the study meas- 
ures capability by comparing required manpower, au- 
thorized manpower, and assigned manning capabili- 
ties, and considers the combined qualitative and quan- 
titative manpower factors of experience (grade), tech- 
nical ability (AFSC), and quantity. Combined results 
showed small net differences (2-6 percent) between 
quantity and capability for authorized/required, as- 
signed/authorized, and assigned/required levels. Indi- 


vidual bases varied more (as much as thirteen, twenty 
six, and ten percent respectively. Manpower and man- 
poo capability measures are impacted when = 

quality factors are aggregated. Keywords: 
Manpower utilization, Civil engineering, Management 
planning and control. (emk) 


146,825 


AD-A229 558/2/GAR PC AO5/MF A01 


Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Evaluation of the Acquisition Ma 
sional Development 
tor Career Model. 
Master’s thesis. 

D. és Dennis. Sep 90, 98p Rept no. AFIT/GSM/LSP/ 
90 


it Profes- 


ram asa ram Direc- 


This research provides an evaluation of the Acquisition 
—— Professional Development Program 
(AMPDP) with respect to AFSC 0029, Program Direc- 
tor qualifications. The AMPDP is Air Force Systems 
Command's career model for the acquisition officer. 
The credentials outlined in the program are identified 
as the measurement variables to determine the re- 
quired model. Using Officer Career Briefs of the cur- 
rent program directors, the actual model is constructed 
and a comparison with the required model is accom- 
plished. The comparison showed that eight out of 22 
variables indicated meaningful differences and that 
some adjustment to the AMPDP should be considered. 
Keywords: Careers, Officer personnel, Military pro- 
curement, Qualifications. (emk) 


146,826 
AD-A233 660/0/GAR PC A03/MF A01 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

of Design Guidance for Prewiring Air Force 
Facilities. 
Final rept. 
T. R. Blain, L. M. Golish, J. A. Testa, and A. A. 
Trapani. Mar 91, 16p ha no. CERL-SR-P-91/32 
Contract PO-AFCC-90-17 


Because of a lack of guidance and documentation de- 
fining standard communications prewiring require- 
ments and/or design criteria for Air Force facilities, 
Headquarters Air Force Communications Command 
(HQAFCC) tasked the U.S. Army Construction Engi- 
neering Research Laboratory (USACERL) to help pre- 
pare documentation to fill this void. The objective of 
this study was to evaluate —_ guidance on a stand- 
ard methodology of plannii ning, and —? 
distribution cabling within a city or communication 
computer systems. Research phe include: The 
Electronics Industry Association (EIA) and Telecom- 
munications Industry Association (TIA) have been 
working on three new wiring standards that are sched- 
uled for publication during 1991; Engineers believe the 
EIA/TIA standards will provide the guidance needed to 
design prewired buildings; Existing military documents 
take precedence over commercial standards unless 
an Engineering Technical Letter is issued stating oth- 
erwise; HQAFCC should initiate a proposal to deter- 
mine if the new standards should be used throughout 
the Air Force. In that process, design engineers can 
determine the appropriateness of existing documents 
used by the Air Force to design prewired buildings. 


146,827 

AD-A233 675/8/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Strategic Mobility: An Expanded View with Focus 
on Readiness and Sustainability. 

Final rept. 

R. D. Baskett. 25 Mar 91, 47p 


Strategic mobility is a phrase often used in today’s mili- 
tary jargon. In fact, strategic mobility is an integral part 
of the military strategy supporting the national security 
interests of the United States. When most military per- 
sonnel think of strategic mobility, they usually define 
the concept in terms of air lift and sealift capability. The 
Secretary of Defense in his 1990 Joint Military Net As- 
sessment to the U.S “te ae pare refers to strategic mo- 
bility as a strategic lift of airlift, sealift, and prepo- 
sitioning. inly these three aspects of strategic 
mobility are crucial to a viable force projection capabil- 
ity. This paper focuses on what | believe are the two 
key concepts that most accurately describe strategic 
mobility--readiness and sustainability. Two cases stud- 
ies are developed to serve as points of reference in 
explaining how readiness and sustainability combine 
to form strategic mobility. The first case study de- 





scribes how the United Kingdom projected a military 
force to the South Atlantic in pete ma the Falkland 
Islands’ crisis in 1982. The second case study depicts 
the United States’ military deployment to Saudi Arabia 
following the Iraqi invasion of Kuwait in August 1990. 
Following the case studies, an analysis of strategic 
mobility is presented. 


146,828 

AD-A233 679/0/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

— of Interest and the Revolving Door. 


tudy project. 
F. G. Fox. 1 Mar 91, 25p 


The Department of Defense routinely finds itself 
coming under Congressional and public scrutiny over 
the revolving door, especially in relation to defense ac- 
quisition and procurement. In spite of legislation and 
top level cmphasia accusations of conflict of interest 
stemming from this issue have increased public cyni- 
cism over the ability of American society to keep gov- 
ernment clean. It is for this reason that an examination 
of the conflict of interest issue, especially as it relates 
to the revolving door, is relevant. There have been 
many laws placed on the books to address ethics in 
elected non-elected officials accountable to the 
public as discretionary government increased. Howev- 
er, there are costs to more stringent controls and addi- 
tional ethics in government laws. The question is can 
we reach a point of diminishing returns as additional 
constraints are put in place. If that is the case, and the 
revolving door is one such constraint, closing or even 
slowing the door may not necessarily produce better 
government in the long run. | believe that in our gov- 
ernmental system, the revolving door is crucial in facili- 
tating the transition of power from one administration 
to the next. The involvement of American citizens as 
temporary public servants strengthens self 

ance, and even more important, democracy itself. 


146,829 

AD-A233 709/5/GAR PC A04/MF A01 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Guidance for Manhole Rehabilitation in Army Un- 
derground Heat Distribution Systems. 

Final rept. 

N. M. Demetroulis, V. F. Hock, and E. G. Segan. Mar 
91, 62p Rept no. USA-CERL-TR-M-91/01 


Field inspections at many military installations have 
shown that deterioration of components in manholes 
is one of the main reasons for loss of efficiency and 
lowered service life of underground heat distribution 
systems. Periodic inspections and repairs are there- 
fore considered essential for ensuring reliable, eco- 
nomic system operation. However, no guidance has 
previously been available specifically addressing man- 
hole inspection iy remedial action. To provide this 
guidance, the U.S. Army Construction Engineering Re- 
search Laboratory (Us ACERL) has developed step- 
by-step instructions intended to help facilities engi- 
neers perform effective in ns and determine 
what repair work should be scheduled. Information in- 
cludes guidance for conducting a typical inspection, 
with a standard checklist provided for field use; sam- 
pling procedures required to meet current regulations 
when asbestos-bearing insulation may be present; and 
for preparing contract documents to procure the repair 
work. 


146,830 

AD-A233 832/5/GAR PC A04/MF A01 
Center for Naval Analyses, Alexandria, VA. Force 
Structure and Acquisition Div. 

Alternative Measures of Rifle Skills. 


ey. Sep 90, 51p Rept no. CRM-90-55 
Gamer N00014-87-C-0001 


This Job Performance Measurement (JPM) study an- 
swered the following questions: (1) How similar are the 
abilities to hit stationary — (measured by HMF 
preg (KD) requalification scores) and to hit 
targets (measured by JPM pop-up target 

Is — room for a new test to enhance 
Armed Services Vocational Aptitude 
Battery (ASVAB) in infantry selection. (3) To what 
extent are computerized video-firing tests reliable and 
valid. To what extent do they yield results similar to KD 
target scores and pop-up target scores. (4) Are there 
practice effects associated with use of computerized 
video-firing tests that might invalidate use of a video 
test as a surrogate measure of rifle-firing skill. (5) Can 
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potential noncomputer surrogates of rifle-firing skills, 
such as proficiency marks, training GPA, or job-knowl- 
edge tests, yield results similar to a HOPT. In conclu- 
sion, rifle firing is a more context-specific skill than pre- 
viously thought. Current Marine Corps efforts to devel- 
op tests of ability to hit pop-up targets are important. 
Only greater attention to the specifics of rifle firing skill 
and practice effects will yield alternative measures that 
should be used in conjunction with ASVAB. 


146,831 


AD-A233 867/1/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 
Internal Control. 


Fina — aoa 


B. C. Davis. 25 Mar 91, 53p 


The Army has come a long es applying 
Jrmttnae 8 Financial Integrity Act of 1982 hi its oo 
of internal controls. After several interactions of the 
aoa and continual efforts by HQDA, 
MA and installation/activity practitioners, the 
caniitanlabenecmameieaieanta low cost 
Sona reasonable assurance S Pome apne le with 
ler General standards. 
pen that continued Scekaion in roe program i 
both possible and desirable. There are several 
fy ‘ovements that could be made, mostly at relatively 
cost. The led enhancements focus on exe- 
cution, by improvi ey emphasis, accountabil- 
ity, training, publi oversight, and putting the 
pA pre Nayrny Rend Mahdi enen. Some rec- 
ommended structural changes are also included, pri- 
marily amed at designing better, shorter internal con- 
trol review checklists and simplifying the reporti 
internal control weakness. These go 
far in —— the program’s image both within and 
outside the Army, and provide far greater benefits than 
simply assuring compliance with Public Law. 


146,892 

AD-A233 912/5/GAR PC A02/MF A01 
Science Applications International Corp., O’Falion, IL. 
Cargo Movement Operations System (CMOS) Final 
watt Design Document, Change 01, Increment 


Final technical rept. 
22 Mar 91, 7p 
Contract F11624-88-D-0001 


The purpose of this Technical Report is to review the 
Final Software Design Document, Change 01, Incre- 


results are provided in the form of Data Item Discrep- 
ancy worksheets as requested by the CMOS Program 
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AD-A233 962/0/GAR PC A12/MF A02 
Science lications International Corp., McLean, VA. 
Wartime nel Assessment Model (WARPAM) 
(Version 1.0). mer’s Manual. 

Rept. for 30 Jun 89-31 Aug 90. 

J. A. Wojcik, J. A. Tenshaw, B. A. White, and T. L. 
Reaves. 31 Jan 91, 258p Rept no. SAIC-90/1459- 


M 
Contract MDA903-88-D-1000 


The Wartime Personnel Assessment Model 
(WARPAW) is a skeletal model, designed for operation 
on a Sun workstation, links the outputs from several 
Army models and then through a series of simulations 
— a comprehensive Gapiction of the Army war- 
personnel replacement tem. Specifically, 
WARPAM provides the capability to: forecast the per- 
sonnel system’s potential to satisfy projected require- 
ments, link doctrinal concepts with output from current 
‘stand alone’ Army models, simulate the reclassifica- 
tion of return-to-duty personnel, generate logistical 
needs to support the personnel system and perform 
‘What if’ oy regarding force structure or doctrinal 
chan These capabilities enable TRAC-FBHN to 
pri quantitative input to the Army’s pe 
decision-making process in regards to analyzing and 
evaluating force structure and personnel replacement 
doctrine and also satisfy the Army’s requirements for 
micro-level modeling of replacement center activities. 


146,834 
AD-A233 963/8/GAR PC A03/MF A01 
Science Applications International Corp., McLean, VA. 
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Wartime Personnel Assessment Model 
ARPAM). User’s Manual. 
ept. for 30 Jun > Aug 90. 
J. A. Wojcik, J. A. T , B. A. White, and T. L. 
Reaves. 17 Jul 90, Rept no. SAIC-90/1459-UM 
Contract MDA903-88-D-1000 


doctrine and also satisfying the Army’s requirements 
ee modeling of replacement center activi- 
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AD-A233 —— PC — os 
international Corp. ean, V. 

aly mam tenn Assessment Model (WARPAM) 

(Version 1.0). Final Design Documentation. 

Rept. for 30 Jun 89-31 Aug 90. 

J. A. Wojcik, J. A. Tenshaw, and B. A. White. 25 Mar 


91, 30p Rept no. SAIC-90/1459-FDD 
Contract MDA903-88-D-1000 


The Wartime Personnel Assessment Model 
(WARPA\W) is a skeletal model, 
on a Sun workstation, links the 


changee. Tones caaaion lorce structure or doctrinal 
ilities enable TRAC-FBHN to 
‘sine input to the Army’s macro-level 
pte ne process in regards to analyzing and 
evaluating force structure and personnel replacement 
doctrine and also satisfy the ’s requirements for 
micro-level modeling of replacement center activities. 


146,836 
AD-A233 982/8/GAR PC A03/MF A01 
—— Coll., Carlisle Barracks, PA. 

in Desert Shield. 


Hy yr project. 
R. B. Lambert. 5 Mar 91, 31p 


-_— the first three months of Operation Desert 
Shield, the United States Transportation Command 
moved more men, equipment and supplies further and 
faster than ever before in history. Desert Shield was 
the first test of the young logistics combined com- 
mand. This case study focuses on the successful stra- 
tegic sealift er by the Military Sealift Command 
eee of Desert Shield. As a completed evolu- 

wo | pouches en-apeatocstontp tarts eane 
study of strategic sealift. This case study examines the 
accomplishments of strategic sealift, critiques the 
problems encountered, and envisions the implication 
of the results on the future of strategic sealift. 


146,837 

AD-A234 010/7/GAR 

Army War Coll., ogo ae | —e 
Small Set-Asides: Is 


Money’s Worth. 
Final rept. 
A. A. Lopez. 1 Apr 91, 29p 


Small Business Procurement Assistance Programs 
had their genesis in World War ll. The set-aside pro- 
gram was designated as a major federal procurement 
practice in promoting smail — Participation. In 
Fiscal Year 1987, ‘al spending for good: 

ices from the small business poe totaled $197.3 bil- 
lion or one-fifth ‘otal federal outlays. However, inequal- 
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ities in the distribution of large federal outlays during 
the eighties provided the basis for congressional re- 
forms. The Business Development Reform Act of 1988 
was aimed at strengthening the set-aside program. 
This paper examines the major events that influenced 
the congressional action and proposes several initia- 
tives to enhance a declining defense industrial base 
through small business participation. 


146,838 

AD-A234 038/8/GAR PC A05/MF A01 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards by Service Category and 
Federal Supply — Fiscal Years 1990, 
1989, 1988 and 198 

1990, 80p Rept nos. 7 DIOR/PO7-00, P07 


This report includes summary data on Department of 
Defense —_ prime contract awards over $25,000 
Service Category and Federal Supply Classification 
(FSC) for four Fiscal Years (FY), FY 1990, FY 1989, FY 
1988,and FY 1987. This report contains data on 
awards for Supplies and ee. presented ac- 
cording to the appropriate FSC code and description. 
This structure is composed of 78 groups and approxi- 
mately 740 individual classes. This system was devel- 
primarily for supply management of items known 
to be in the supply system of the Federal government. 
While there are many similarities between the FSC 
codes used in this publication and the Standard Indus- 
trial Classification Codes (SIC) used by the Census 
Bureau of the Department of Commerce, discrepan- 
cies in the reporting of two codes exist between the 
two departments. For example, in many Census 
Bureau reports, SIC data are categorized by the pri- 
product of the establishment, whereas DOD cat- 
=~ all products produced by the establishment 
ior ‘ 


146,839 

AD-A234 086/7/GAR PC A18/MF A03 
San Diego State Univ., CA. 

Shore Duty Department Head School. 

C. J. Schendel. Nov 90, 419p 


Systematic approaches to training or instructional sys- 
tems development (ISD) were developed during World 
War II to address the pressing and technical needs of 
the military for trained personnel. Intuitive, random and 
varied ways of teaching soldiers to fly, march, maintain 
equipment, lead others and generate battle strategies 
were undependable. ISD provided a broad prescription 
for oe at men and women and their work and figur- 
= ways to teach them to do it. The General URL 

er presently receives no formal training as a divi- 
sion officer nor as a department head. It has been the 
individual officer’s responsibility to develop leadership 
skills vis-a-vis subspecialty expertise. The three war- 
fare communities (surface, air and submarine) do have 
division officer and department head schools but they 
= specifically designed to prepare officers for at sea 

illets. 


146,840 

AD-A234 095/8/GAR PC A02/MF A01 
Science Applications International Corp., O’Fallon, IL. 
Cargo Movement Operations System (CMOS). Up- 
dated Software Product Specification. Increment I. 
Technical rept. 

22 Mar 91, 6p 

Contract F 11624-88-D-0001 


= purpose of this Technical Report is to review the 

ted Software Product Specification, Increment |, 

C RL A014-03, which was produced for the Govern- 

ment by Evaluation Research Corporation. The results 

are provided in the form of Data Item Discrepancy 

worksheets as requested by the CMOS Program 
Office. 


146,841 

AD-A234 137/8/GAR PC A04/MF A01 

Assistant Secretary of Defense (Force Management 

and Ae ner | vena yh DC. eine ” 

Department o lense Manpower Requiremen: 

Report for FY 1992. Unit Annex. 

Final rept. 

W. A. Greer. Feb 91, 69p Rept no. DD-FMP(A)1514- 
A 


U 
Annex to AD-A232 840. See also Officer Flow Annex, 
AD-A234 138. 


As required by Section 115a of Title 10, United States 
Code, the Defense Manpower Requirements Report is 
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submitted to Congress annually in support of the Presi- 
dent’s Budget. The report documents the active duty, 
Selected reserve, and civilian end strength for each of 
the military departments for the next fiscal year and the 
relationship between the personnel strength levels 
recommended and the national security policies of the 
nation. 


146,842 

AD-A234 138/6/GAR PC A04/MF A01 
Assistant Secretary of Defense (Force Management 
and Personnel), Washington, DC. 

Department of Defense Manpower Requirements 
Report for FY 1992. Officer Flow Annex. 

Final rept. 

oo - Greer. Feb 91, 72p Rept no. DD-FMP(A)1514- 

Annex to AD-A232 840. See also Unit Annex, AD- 
A234 137. 


As required by Section 115a of Title 10, United States 
Code the Defense Manpower Requirements Report is 
submitted to Congress annually in support of the Presi- 
dent’s Budget. The report documents the active duty 
Selected Reserve, and civilian end strength for each of 
the military departments for the next fiscal year and the 
relationship between the personnel strength levels 
recommended and the national security policies of the 
nation. 


146,843 

AD-A234 219/4/GAR PC A03/MF A01 
Defence Research eaieeehenen, Ottawa (Ontario). 
High Arctic Summer Expedition. 

R. J. Osczevski. Feb 91, 36p Rept no. DREO-1068 
Abstract in English and French. 


This is a narrative of the author’s experiences and ob- 
servations made during an international paleontolog- 
ical expedition to Bylet Island and Ellesmere Island, 
July 6 to August 1, 1989. it concludes general observa- 
tions on subjects such as drinking water, emergency 
fuel, terrain, visual perception, mosquitos, animals, 
river crossings etc., which might be of interest to those 
considering travelling into the ef Arctic. The oppor- 
tunity was used for an extended trial of a prototype 
cold weather clothing system and to measure the 
effect of the low-angle sunshine on the temperature of 
a vertical surface. 


146,844 

AD-A234 275/6/GAR PC A99/MF A04 
Assistant Secretary of the Army (Financial Manage- 
ment), Washington, DC. 

Supporting Data FY 1992/1993 Biennial Budget Es- 
timate Submitted to Congress February 1991: De- 
scriptive Summaries of the Research Development 
Test and Evaluation Army Appropriation. 

Annual rept. Jan 90-Jan 91. 

Feb 91, 708p 

Supersedes rept. no. DA-PAM-5-6-1 dated Jan 90, AD- 
A218 957. 


No abstract available. 
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AD-A234 320/0/GAR 
Science Applications International Corp., O’Fallon, IL. 
Cargo Movement Operations System (CMOS) Up- 
dated Software Test Report Increment I. 

Technical rept. 

28 Mar 91, 5p 

Contract Fi 1624-88-D-0001 


PC A01/MF A01 


The purpose of this Technical Report is to review the 
Updated Software Test Report, Increment |, CDRL 
A010-05, which was produced for the Government by 
Evaluation Research Corporation. The results are pro- 
vided in the form of a Data Item Discrepancy Work- 
sheet as requested by the CMOS Program Office. 
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AD-A234 367/1/GAR PC A04/MF A01 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 

pein ha i env and Reinforcement: Can We 


mot ion slat tL AYS9/90. 
DG. He epy. 30 May 90, 65p 


Since 1978, the U.S. 10 has been committed to rein- 
forcement of NATO, within 10 days of a decision to do 
so, with 6 additional Army divisions, 60 additional tacti- 
cal squadrons, and one Marine expeditionary brigade, 


plus supporting units for all of these forces. To meet 
this schedule, we must preposition the majority of the 
equipment for these units in Europe. Once the initial 
deployment is complete, U.S. sea and airlift, a = 
ed by allied ships and aircraft, would deploy follow 
forces, as well as the majority of the materiel seated 
to sustain and win the conflict. This = exam- 
ines our current commitment to NATO the associ- 
ated requirements and capabilities necessary to meet 
this commitment. This study also takes into ete account 
the possible impacts of ongoing force red ons Ay 
tiations as they relate to U.S. strategic mobility. 
author concludes that we can get there from here. The 
U.S.’s ‘10 in 10’ commitment to NATO is achievable 
considering the number of military and civilian ships 
and aircraft that are available from the United States 
and the NATO member countries. The question of sus- 
tainment beyond the initial mobilization surge is clearly 
an issue that warrants concern within the NATO alli- 
ance. The most critical element of the NATO reinforce- 
ment dilemma is not the number of ships and aircraft 
that make up our collective strategic lift inventory; the 
real concern is an ability and willingness to make a po- 
litical decision to mobilize and reinforce the alliance. 
Without this decision, a sea full of fast ships and a sky 
full of the most modern aircraft will not get us there. 


146,847 

AD-A234 371/3/GAR PC A04/MF A01 

oe Command and General Staff Coll., Fort Leaven- 

, KS. School of Advanced Military Studies. 
perational Sustainment in an immature Theater. 

raph rept. AY89/90. 

‘ontaine. 30 Apr 90, 57p 


This study identifies critical sustainment issues for de- 
ployment of contingency forces to an immature theater 
and analyzes the doctrine’s adequacy as it provides 
guidance to an analysis of four contingency oper- 
ations; the 1964 US/Belgian hostage rescue in the 
Congo, the 1965 US intervention in the Dominican Re- 
public, the 1982 British campaign in the Falklands, and 

the 1983 US invasion of Grenada. The study identifies 
repetitive sustainment problems with each operation 
as compared with the following sustainment consider- 
ation: planning, deployment, command, control and 
communication, synchronization logistics intelligence, 
forward basing, air superiority, future sustainment and 
medical evacuation. These problems are the sustain- 
ment issues which require particular attention from lo- 
gistician when + ag a support concept for con- 
tingency operations. The analysis identifies the need 
to use existing plans, the need to use preestablished 
loading plans, the need for a joint task force with a 
logistics intelligence, the proper use of synchroniza- 
tion, and the necessity for protection through air supe- 
riority as issues in sustaining the deplo —. of contin- 
gency forces in an immature theater. The analysis re- 
affirms the doctrine’s adequacy in addressing the 
issues. 


Monograph 
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AD-A234 378/8/GAR PC AO5/MF A01 
National Research Council, Washington, DC. 

Long Life Ration Packet (LLRAP). 

Special rept. 

S. Palmer. 18 Feb 91, 76p 

Grant DAMD17-86-G-6036 


The Committee on Military Nutrition Research (CMNR) 
(See committee roster in Appendix |) was asked by the 
U.S. Arm ~~ Research Institute of Environmental Medi- 
cine (USARIEM) to review and comment on the nutri- 
tional adequacy of the —- Ration Packet (LLRP) 
under development by the U.S. Arrny Natick Research 
Development and En eee Center (USANRDEC). 
At the June 28, 1990 CMNR meeting at Natick, Massa- 
chusetts information concerning the development of 
LLRP was presented to the committee. Copies of the 
briefing material received by the Committee are includ- 
ed in Appendix Il. In en the U.S. Army Quarter- 
master Center and School(P (OV)(QMCS) identified a 
need for an extended life operational ration that will be 
the primary assault/patrol and Pre-Positioned War Re- 
serve Stocks (PWRS) ration. This extended life ration 
would be used during the initial ten days of conflict. 
The extended life capability of this ration would resolve 
current deficiencies noted in the Army’s ability to rotate 
existing PWRS rations in a timely and cost effective 
manner. The LLRP will draw components from existing 
tong fh rations, for example, from the Food Packet, 

ange Patrol; the Food Packet, Assault (FPA) 
and the Ration, Cold Weather (RCW). A description of 
these rations is provided in Appendix lle. 





146,849 
AD-A234 395/2/GAR PC A04/MF A01 
Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 
Fueling Maneuver. 
rept. AY89/90. 


W. J. Davies. 29 May 90, 55p 


Bulk petroleum products are vital to every facet of U.S. 
Army operations. What means will logisticians use to 
transport the needed fuel to the fighting units of a 
corps in an immature theater. Fuel transport methods 
available to the planner may include pipelines, railwa' 
tank cars, inland waterways, motor trucks and conte 
nations of these models. Each method's characteris- 
tics and capacities indicate its suitability in a given area 
of operations. This paper examines the characteristics 
and capacities of each transport mode in terms of cri- 
teria based on the sustainment imperatives of FM 100- 
5. The study relies heavily on classical military theory. 
Definitions of modern terms are explained in their the- 
oretical context. The sustainment imperatives anticipa- 
tion, integration, continuity, responsiveness, and im- 
provisation are derived from classical theory. These 
are then used to form six major categories of criteria to 
examine each tran: ition mode. The author con- 
cludes that current army doctrine describes a workable 
fuel transport system given the capacities of the vari- 
ous transport modes and today’s technology. The con- 
cept of using pipeline transport as the mainstay of a 
mixed mode system that is phased into the theater 
= meets the sustainment imperatives. The analysis 

sts a sixth sustainment imperative, minimiz- 
poy overhead, as a consideration for the operational 
logistical. 
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ADA234 427/3/GAR PC A03/MF A01 
Air War Coll., Maxwell AFB, AL. 

Combat Airlift: Can It Survive the Modern-Day Bat- 


Research rept. 
L. M. Chadwick. May 90, 38p 


Strategic force projection and tactical force employ- 
ment performed by Military Airlift Command (MAC) air- 
craft remain vital portions of our national military strat- 
Survivability of airlift aircraft as they sustain 
ground forces therefore becomes a critical component 
of U.S. military capability. Future Army victory could 
depend upon support received from the air, and airlift 
must be survivable to perform the mission. Combat air- 
lift aircraft will encounter significant hostile threats in 
future war scenarios. Even if MAC aircraft could avoid 
all enemy threats, a problem arises even in overflying 
friendly air defense forces--avoiding fratricide. Using 
= central European battlefield as its focus, this paper 
ests that it is unlikely that enough MAC aircraft 
oon id penetrate the airspace over central Europe with- 
out loss to enemy or friendly fire to effectively resupply 
the Army. The paper proposes solutions to this prob- 
lem including defensive avionics suites, improved air- 
crew knowledge of procedural and electronic methods 
of identification of friend or foe when over friendly 
forces, and tactics/methods to reduce the threat po- 
tential. Additionally, the paper reviews existing Air 
Force doctrine and suggests that updated doctrinal 
guidance is essential to clarify under what conditions 
and how combat airlift aircraft are to operate. 


146, 

AD A234 429/9/GAR PC A04/MF A01 
Air War Coll., Maxwell AFB, AL. 

Impact of Terrorism on Air Force Logistics Com- 
mand’s Overseas Activity. 

Research rept. 

T. P. Callahan, and R. N. Mitchell. May 90, 67p 


The incidence of international terrorism has been in- 
creasing over time. The threat of future terrorist at- 
tacks has an impact on the work and quality of life on 
U.S. government personnel assigned overseas. To 
better understand the nature and scope of this issue, 
the authors first explore terrorism by defining it, high- 
lighting its principal causes, describing a sample of 
active terrorist groups, and reviewing terrorist tactics 
and targets. Next, the authors analyze the effect of the 
threat on personnel assigned to the Air Force Contract 
Maintenance Center; an organization of U.S. military 
and civilian personnel who are primarily assigned over- 
seas. Various approaches for dealing with the threat of 
terrorism are then reviewed. From the analysis and 
review, it is concluded that increased awareness and 
improved training are necessary to place the threat in 
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perspective and reduce the likelihood of being a victim 
of a terrorist attack. 
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AD-A234 473/7/GAR 
Georgia ~—t of Tech., Atlanta. 


Analysis 

Tools for Construction Design. 
Master’s thesis. 

A.N. Cole. Mar 91, 52p 


PC A04/MF A01 
Expert Systems as 


Because construction costs are continuously rising, 
ress mandated that those within the respective 
branches of military service who are responsible for 
provers gee executing construction programs devel- 
and procedures that ensure that the individ- 
as eeheom ae igned, bid, and constructed as rap- 
idly as possible. This requires an approach that de- 
mands maximum efficiency from the design process. 
Reviews are necessary to ensure that designs meet all 
requirements, but the reviews themselves must be 
conducted in the least amount of time so as to pre- 
clude delays. Design tools that increase efficiency are 
knowledge-based expert systems which are interac- 
tive computer programs that incorporate judgment, ex- 
perience, — of thumb, and other no a ey so as to 
Provide knowledgeable advice about specific 
domain. They mimic the thought process cauteved by 
a human expert in solving a problem. 
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AD-A234 475/2/GAR PC A04/MF A01 


Army Natick Research and Development Center, MA. 
Notational Helmet Concepts: 


Term and Future Tech 
Final rept. Oct 89-Sep 90. 
po Girolamo. Mar 91, 60p Rept no. NATICK/TR-91/ 


A Survey of Near- 


This research identified, explored, and evaluated near- 
term and future technologies having potential applica- 
tions in developing a future helmet-mounted display 
and an integrated jefield communication/informa- 
tion management system that will enhance the dis- 
mounted soldier’s performance. This report was writ- 
ten with the combat developer in mind and is intended 
to serve as a technology guide. Helmet-mounted dis- 
plays would have a multi-purpose full-face shield capa- 
ble of displaying alphanumeric data and graphics. It 
would need a polycarbonate resin that would provide 
protection against ballistic fragmentation and directed 
energy hazards. The display would include night vision 
enhancement capabilities and electro-optical weapon 

sights for remote weapon sighting; sensors to suadioe’- 
ly monitor the soldiers physiological functions; and 
sensors that would warn soldiers of chemical and bio- 
logical agents, radiation, and other hazardous atmos- 
pheric conditions. 


146,854 


AD-A234 512/2/GAR PC A04/MF A01 
Air War Coll., Maxwell AFB, AL. 

All Countries Are Not Equal: U.S. Security Assist- 
ance to the Middle East during the Reagan Era. 
Research rept. 

M. G. Ewig. May 90, 65p 


The U.S. security assistance and arms transfer pro- 
grams to the Middle East during the Reagan era did 
bo support U.S. national security objectives for the 

‘egion. Congress gave the preponderance of aid to 
oe and Egypt for participation in the Camp David 
peace process. Israeli actions often worked against 
assuring access to oil, limiting Soviet influence, creat- 
ing an Arab-Israeli peace settlement, and fostering an 
overall regional peace. Yet Israeli representation ef- 
forts in the U.S. Congress prevented any cuts in mili- 
tary aid to Israel. Moderate Arab states were often 
unable to purchase or receive credits for U.S. arms be- 
cause of the domestic political strength of Israel first 
congressmen. Inconsistencies and insensitivities to le- 
gitimate non-Camp David secu;rity needs prevented 
arms transfers to numerous moderate Arab states. As 
a result, the implementation of the security assistance 
and arms transfer —_ failed to contribute to the 
achievement of U.S. regional security objectives, lead- 
ing to a loss of influence and credibility. 
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AD-A234 513/0/GAR 
Air War Coll., Maxwell AFB, AL. 


PC A04/MF A01 
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Regional Corrosion Control Facilities. 
Research rept. 
R. W. Davies. May 90, 65p 


= cama Fors Baan Toon bee on — 
Force Base, oe eo 


backlog of 100 F-16s" 

to five years to put the three remaining RCCFs in oper 
‘the need is now. Rather than constructing thr 

pt mercer = satnetr facilities 

should be as an alternative that could be put in 

opera’ Berg- 


should 
cility capability and services performed 
pon to a command needs. 
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Air War Coll., Maxwell AFB, AL. 

Thatcher Government Censorship of British a 
Media in the Falkland islands Campaign: A 
for Future United States Military ano 
Research rept. 

W. W. Cultice. May 90, 71p 


The British experience with censorship during the 
Falkland Islands Campaign can offer a limited model 
for the U.S. government in remote, low intensity con- 
flicts in locations where the news media in war 
in Central Europe, for example, will be It if not 
impossible due to well established Sadho and for- 
eign media possessing an extensive communications 
capability already in-theater. However, the British ex- 
perience is instructive for the United ~~ concerning 
security, public lormation and 
misinformation, government cr and 
da, and the need for good military. -media relations. 
study concludes by recom: the United States 
develop a plan to replace the Wartime Information Se- 
curity Plan, which was rescinded in 1987. 
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PB91-194506/GAR PC A14/MF A02 

National Inst. of Standards and Technology (CSL), 

Gaithersburg, MD. 

owe Support for the Computer-Aided Acquisition 
wenphnn s sath (CALS) Pr SAL) program int int the Area 


pe for Oct 88 Dec 00 89-Dec 90. 

D. R. Benigni. May 91, 311p NISTIR-4579 

See also PB90-228016 and PB90-257759. 

pA Office of the Secretary of Defense, Washington, 


Computer-aided Acquisition and Logistic Support 
— os program of the Office of the Secretary of 
Defense. 


puter. Since i 
oa repre (NIST) has been funded to recom- 
nd the standards to satisfy CALS requirements for 
sero integration and digital data transfer, and to ac- 
celerate standards implementation. The report com- 
prises the continuing work of the NIST Graphics Soft- 
ware Group in appt of the CALS Program for 1990. 
The format of the ri combines the separate task 
deliverables to the NIST Graphics Software 
Group for 1990, which were as follows: (1) update 
Computer Gi Metafile (CGM) Application Profile; 
(2) inject CALS requirements into the standards com- 
mittees’ work on Amendments to the CGM standard; 
(3) produce a software tool to determine conformance 
of a metafile to the CGM standard and to MIL-D- 
28003; and (4) explore potential sources of generator 
and interpreter conformance test capabilities. 
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a to CALS Kit (Training Manual). 
lu 
Jun 91, 1 VHS video, 1 diskette, plus 5 hard copies. 
Kit consists = ‘CALS for the 1990's’ in VHS format, 
Brochure’ in diskette format (IBM-PC 
% “GALS in Print’ (also available as PB91- 
LS/CE Industry Steering Group’, ‘CALS 
Bulletin Board User’s Guide’, ‘A CALS Standard Over- 
view’, and ‘CALS Products Fact Sheet’. 


be Introduction to CALS Kit provides you with every- 
eye need to get started. It contains: (1) CALS for 
’s: A videotape jointly produced by the Depts. 
of Commerce and Defense. rte 
and industry explain how you! a in benefit 
from implementing CALS (VHS erat) (2) E Electronic 
Blue Brochure: The hypertext ‘ developed for 
IBM-PC compatible computers fone you thr 
entire CALS strategy. Learn about CALS concepts, 
roles of DoD and industry, Contractor Integrated Tech- 
nical Information System (CITIS), Electronic Data 
erg 4 (EFI), PDES (Product Data Exchange 
P) Test Network, international activities, and 
much more; (3) CALS in Print: The complete bibliogra- 
phy lists more than 150 reports published by 
ment and industry on all aspects of CALS. Much of the 
material is available only from CALS/CE Information 
Center at —— (PB91-962701); (4) CALS/CE Industry 
Steering Group: The who’s who of CALS. Names, 
companies, addresses, and telephone numbers of in- 
dustry and government representatives. Who's work- 
ing on what in which company; (5) CALS Bulletin Board 
User’s Guide; (6) A CALS Standards Overview, and (7) 
CALS Products Fact Sheet. 


146,859 
PB91-962701/GAR PC A03/MF A01 
National Technical Information Service, Springfield, 


VA. 
CALS in Print. Volume 1, issue 1, Summer 1991. 
Paper om lable on Standing Order, d 

aper copy available on ing , deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


The r is a quarterly publication —— the 
latest Computer-aided a ae and fa mod Sup- 
port (CALS) studies, reports, standards 

tions acquired by the CALS/Concurrent Eapnesiny 
(CE) Information Center from U.S. Government and in- 
dustry sources during the previous three months. This 
includes Product Description Exchange using STEP 
(PDES), concurrent engineering, and related activities. 
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AD-A229 407/2/GAR PC A07/MF A01 
RAND Corp., Santa Monica, CA. 

—— Intelligence Systems That Support 


r. Comm N N. Z. Shapiro, R. H. Anderson, 
Gillogly, and J. LaCasse. Oct 89, 146p Frept' no. 
RAN yee 3795-A 


This report documents the results of the C3! Architec- 
— oe. pee performed within the Force Development 
mployment Program of the Arroyo Center. This 
ram studies the coordinated use of new weapon, 
ome ligence, and command and control systems for ef- 
fective deep fires against the Soviet second echelon in 
Central Europe. It examines U.S. combat intelligence 
systems in this broader context, asking how the contri- 
bution of an intelligence system to the effectiveness of 
deep fires can be measured. The report explains a 
methodology RAND has developed to evaluate intelli- 
gence systems supporting deep fires. The methodolo- 
gy is implemented in C language and RAND-ABEL 
code suitable for use on a Sun 4 workstation. The code 
generates high-quality graphics that a user can exploit 
to examine results and interact with the evaluation 
system. The code has not been used for any real inter- 
act with the evaluations to date. K is: Command 
control communications; Military intelligence. (rh) 
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Collection Management and paneer The 
ryan yy ~ hla 


ya ept. AY 89/90. 
anki. ‘4 Jan 90, 47p 


AirLand Battle doctrine has greatly increased the need 
for timely, accurate intelligence. It has also expanded 
intelligence responsibilities in time and space. This 
Paper uses nine Battle Command Training Program 
evaluations, three Command and Control Evaluation 
System command evaluation reports, and Intelligence 
Center and School evaluation criteria to evaluate the 
individual and collective abilities of the intelligence 
system to provide timely, accurate intelligence to the 
commander. The paper reviews the mission, individual 
and collective training, personnel requirements, and 
automated system support which enables the intelli- 
gence system to function efficiently. This study con- 
Cludes the current intelligence system cannot produce 
accurate, timely intelligence to support AirLand Battle 
ine because of the increased scope of the intelli- 
gence mission, inadequate individual and collective 
training, personnel shortages, and significant prob- 
lems in fielding automated systems to help speed up 
the intelligence process. 


146,862 

AD-A234 157/6/GAR PC A04/MF A01 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 
Priority Intelligence Requirements: The Operation- 
al Vacuum. 

Mi raph rept. AY 89/90. 

D. R. Manki. 16 May 90, 57p 


This Pian examines the problem of developing 
sees intelligence requirements at the operational 
level. Tactical and strategic priority intelligence re- 
quirements have been clearly defined and are taught 
throughout the military education system. There ap- 
— to be a vacuum at the operational level of war. 
is paper asks, is the Army training and educating 
intelligence officers to meet operational requirements 
and the answer is no. The monograph begins by exam- 
ining the current Corps/Echelons Above Corps napa 
gence support structure. It reviews the a 
experience level of these organizations and conc! 
the force structure is not robust enough to support 
continuous operations. Second, the r examines 
the doctrinal literature to include Joints Chiefs of Staff 
publications and Army manuals to determine what 
baat igemeer intelligence requirements have been iden- 
Third, the paper analyzes how intelligence offi- 
cers are trained and educated to develop and evaluate 
operational priority intelligence requirements. Finally, 
six joint exercise after action reports are used to judge 
how well the training and education system prepares 
officers to meet actual operational requirements. 


146,863 

AD-A234 158/4/GAR PC A04/MF A01 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 

In Search of the Center of Gravity: Operational In- 
telligence Preparation of the Battlefield. 

Monograph rept. AY 89/90. 

J. A. Marks. 7 May 90, 58p 


This study is about intelligence at the operational level. 
Specifically, it discusses intelligence preparation of the 
battlefield (IPB) and its relationship with campaign 
planning. At the tactical level of war, the Army feels 
rather comfortable with intelligence architecture, the 
IPB process, and battle planning. At the operational 
level, however, IPB in support of campaign planning is 
not as clear or as codified in doctrinal writings. To de- 
termine how operational level IPB supports campaign 
planning | must first look at current doctrine on IPB at 
bot tactical and operational levels of war. | will 
follow this with a brief review of the origins and evolu- 
tion of operational art as well as a study of the theoreti- 
cal literature of Sun Tzu and Clausewitz to demon- 
strate that operational IPB has its roots in their seminal 
works. 
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AD-A234 196/4/GAR PC A04/MF A01 
Command and General Staff Coll., Fort Leaven- 
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ae Preparation of the URBAN Battlefield. 

K. D. nson. 18 Jan 91, 56p 


sniliime Preparation of the Battlefield (IPB) is a 
= method of depicting on a map the military ef- 
ects of terrain, weather, and enemy forces. Initially de- 


signed as an intelligence analysis and dissemination 
tool, soldiers first used IPB to anticipate the course of 
battles between large, fast-moving formations of ar- 
mored vehicles traversing relatively open terrain. The 

process og quickly, and IPB today is the foun- 
Fation of U.S. Army tactical planning and decision- 
making. Doctrine writers are expanding the scope of 
IPB to encompass most of the operational continuum, 
contending that IPB can be used to predict the actions 
of insurgent groups as well as Soviet tank divisions. 
Army officers are trained to expect much from and be- 
lieve in IPB. Together with each tactical field manual 
from to company team, the IPB capstone 
manual, FM 34-130, asserts that the five-step IBP 
process will provide pre-battle predictive intelligence 
to Army commanders regardless of the terrain, weath- 
er and enemy. 
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Cheyenne Mountain System Acquisitions: Prob- 
lems and Principles. 

Research rept. 

E. K. Conoley. May 90, 54p 


Acquisition of computer systems for the NORAD 
(North American Aerospace Defense) Command Post 
at Cheyenne Mountain has been problematic through- 
out its entire history. The acquisitions have been char- 
acterized by unrealistic specifications, budget over- 
runs, slipping schedules and ill-defined r nsibility in 
each of the three historical rams--N PS, 427M 
and the Cheyenne Mountain Upgrades. When prob- 
lems were encountered in each of these phases, inter- 
vention by high command levels was necessary in 
order to achieve operational ility. An historical 
study of these problems and solutions leads to princi- 

les which were shown to work in the Granite Sentry 

rogram, and which should be required in future Chey- 
enne Mountain acquisitions. 
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PB91-194217/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
oe foer eee me ape 

nalys: Iintroduktion och Moejliga 
Forekningeprojet (Mi ultisensor Data Analysis, an 
Introd ind Possible Research Projects). 
N. Olander. Jan 91, 34p FOA-C-30611-3.4.8.4 
Text in Swedish; summary in English. 


An accurate and sufficiently detailed description of the 
world is necessary in order to maximize the effect of 
your own actions. Modern sensor technology leads to 
more data. The transformation to useful information is 
a Challenge to the scientists. The report is about the 
analysis of sensor data from cooperating sensors. The 
object is to describe the scene in a meaningful way. An 
introduction is given together with some suggestions 
of possible multiple sensor projects. 
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AD-A229 392/6/GAR 
Analysis and Technology, Inc., New London, CT. 
Evaluation of Night Goggies for Maritime 
Search and Rescue. Volume 1. Technical Report. 
Interim rept. 

W. H. Reynolds, R. Q. Robe, G. L. Hover, and J. V. 
Plourde. Apr 90, 92p USCG- ioe 90-VOL-1 

Contract DTCG39-89-C-80671 

See also Volume 2, AD-A229 393. 


Three experiments were conducted during 1989 by the 
U.S. Coast Guard Research and Development (RD) 
Center to evaluate ni s een —_ (NVGs) rd 
their effectiveness in ll targets at ni 
Three types of NVGs a moss = ora the AN/ AVE 
Aviators Night Vision Imaging System (ANVIS) NVG 
was tested onboard Coast Guard HH-3 and CH-3 heli- 
copters, and the AN/PVS-5C and AN/PVS-7A NVGs 
were tested onboard 41-foot Coast Guard utility boats 
(UTBs). Simulated persons in the water (PIWs), 4- = 
6-person life rafts, 18- and 21-foot white boats 

white, personal flotation device (PFD) strobe lights 
were employed as targets during realistically-simulat- 


PC A0S/MF A01 





ed search missions. A total of 1,490 target detection 
ee were generated during the e 

data were analyzed to determine which of 25 
search parameters of interest exerted a statistically- 
significant influence on target detection probability. 
Keywords: ch and rescue, Night vision, Night 
vision goggles, Sweep width, Unlighted targets. . iS) 
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AD-A229 491/6/GAR PC A22/MF A03 
Institute for Defense Analyses, Alexandria, VA. 
Technical Standards for the ATCCIS Architecture. 
ATCCIS Working 25. 

2nd. edition tg 8 

L. B. Scheiber, R. P. Walker, and K. J. Sai 
pathy 4 IDA-P-2459, IDA/HQ-90-35835, SBI 


1 303 
Contract MDA903-89-C-0003 


This paper is a reprint of a document by IDA in support 
of the SHAPE-sponsored Army Tactical Command 
and Control Information System (ATCCIS) Phase II 
study effort. ATCCIS is a common Army command and 
control system concept pd the year 2000 and 
This report describes a logy, using interoper- 
ability parameters, for identifying the technical stand- 
- that will be required to support oR of 
he ATCCIS architecture and for assessing the degree 
to which oe and emerging international standards 
support ATCCIS requirements. Overviews are given of 
standards that have been recommended for NATO’s 
Quadrilateral Interoperability Program, STAMINA. 
NATO’s Air Command and Control System, UK 
GOSIP, and several cfbed in th Portability profiles. 
The methodol descri in this report is intended 
to be a fi rk for addi 1g interoperability ques- 
tions such as: is there adequate standards coverage, 
are there significant overlaps among standards, and 
how can standards be used to ensure interoperability. 
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Naval Postgraduate School, Monterey, CA. Dept. of 


Science. 
Oriented £ Design Methodology. 
Summary rept. 
. G. DePaula, and M. 8 Nelson. 31 Jan 91, 32p 
Rept no. NPS-CS-91 


To date, there is no me methodology that is univer- 
sally accepted by the object-oriented community. Sev- 
eral such methodologies, however, have been pro- 
posed. They are all somewhat similar in their approach 
to identifying and defining the obj and in organizing 
them into class hierarchies methodology pro- 
posed in this paper is the poo of a research project in 
object-oriented design, and benefitted from the experi- 
ence acquired during the design of the Tactical Data- 
base for the Low Cost Direction System. 
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AD-A233 669/1/GAR PC AO5/MF A01 
Army War Coll., Carlisle Barracks, PA. 
Historical Study: The U.S. Army Vietnam Individual 
Leer | Group (UITG) Program, 1971-1973. 

inal re 
K. R. eee: 15 Mar 91, 82p 


During the period from 24 February 1971 until 14 De- 
cember 1972, one of the most successful Foreign In- 
ternal Defense (FID) missions was conducted by a 
small group of U.S. Special Forces, Australian, and 
New Zealand soldiers within South Vietnam. This 
group, never numbering more than six hundred, com- 
pletely trained and equipped seventy-eight Cambodian 
ight infantry battalions and completely oy sobeinad 40% 
of the maneuver battalions of the Army of South Viet- 
nam following the 1972 Easter Offensive. This training 
program and lessons learned from it are detailed in this 
case study. The case study is built on declassified offi- 
cial documents, to include the final after action report 
of the program, and by the author’s personal experi- 
ences as a member of the program during the period 
March-November 1972. The lessons learned from this 
program still apply to future Foreign Internal Defense 
training assistance missions. 
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AD-A233 680/8/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Army LIC Doctrine: Naval Roles. 


K. B. tecsibach. 10 Mar 91, 28p 


The Army and the Air Force Field Manual--FM 100-20/ 
Military rations in Low Intensity Conflict--seem to 
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indicate that the United States Navy has a very small 
= to play in a low intensity conflict (LIC). Since the 

javy has contributed and will continue to enthusiasti- 
cally perform intensely at all levels of conflict, it is nec- 
pong Ay integrate Navy missions into Army terminolo- 


with ied applications for LIC. 

FM 100-20 suggest many opportunities for the U.S. 
Navy to contribute to LIC, as past Naval missions indi- 
cate. 
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W. H. Reynolds, R. Q. lobe, G. L. Hover, and J. V. 

Plourde. Aug 90, 112p USCG-D-01-91 

Contract DTCG39-89-C-E10G56 


Experimems were conducted to evaluate night vision 
goggles (NVGs) for their effectiveness in detecti 
I targets at night. Three types of NVGs were ev 
uated: the AN/AVS-6 Aviators Night Vision Imaging 
System (ANVIS) NVG was tested onboard Coast 
Guard HH-3 and CH-3 helicopters, and the AN/PVS- 
5C and AN/PVS-7A NVGs were — onboard 41- 
foot Coast Guard utility boats. During the spring 1990 
experiments, simulated persons in water wearing 
pig —— floatation devices, retroreflective 
ind either a green personnel marker light or a 
cane pane a nea and 6-person life rafts with and with- 
out retror e@ tape; and 18- and 21-foot white 
boats were employed as targets during realistically- 
simulated search missions. A total of 1355 target de- 
tection opportunities were ated for the above- 
mentioned target types during four experiments. 
These data were analyzed to determine which of 25 
search parameters of interest exerted a statistically- 
significant influence on target detection probability. 
Lateral —_ curves and sweep width estimates are 
developed for each search unit/target type combina- 
tion. Human factors data are presented and discussed. 
Recommendations for conducting NVG searches for 
small targets are provided. 
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Arab Gulf Area a ng Conflicts Influencing It. 
Individual study pri 
M. T. Mansour. Bs he 91, 30p 


The Gulf area has a significant importance in today’s 
world order. It is important geographically, politically, 
economically, and militarily. Beside these factors, 
there are in the region several contrasts and elements 
of tension due to different political regimes, religions 
and cultural heritages, economic resources and the 
existence of crisis situations. The region is considered 
a confrontation arena between the su , Since 
each has tried to establish and then promote its mili- 
tary presence and influence there. The region’s na- 
tions have tried to coopers 2 among themselves to 
promote peace and security in the region. These at- 
tempts still need the support of superpowers and more 
effort to achieve the results they seek. This paper ana- 
lyzes the situation in the region, focusing on its impor- 
tance and elements of tension, and it examines the 
— of achieving a state of peace and security. 
is peace and security can be achieved through co- 
operative economic behavior as a prelude to achieving 
political stability and . The participation of both 
superpowers and all Arab countries in the region is an 
essential requirement to changing the Gulf area to a 
peaceful region. 


146,8 
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Space Support for Airland Battie-Future. 

Individual study project. 

A. T. Estrada. 14 Mar 91, 43p 

The use of space systems has become a critical com- 
ponent of military strategic, operational, and tactical 
capabilities. Space forces are employed by the Army 
to enhance combat support in the functional areas of 
communications; reconnaissance, surveillance, and 


ment which will require extensive access to space 


146,877 


early cross-Channel invasion was 
not practicable in view of the Western Allies war pos- 
ture in 1942. The United States experienced difficulties 


munity support base that are essential in the success 
of the National Guard and the concept of the citizen- 
soldier. 


PC A03/MF A01 
the Persian Gulf 

—_ a : 

M. Knorr. 1 1 Mer ot 28p 
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future is equally perplexing. ; 
strategy including both peacekeeping and collective 
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defense would this vision or strategy. Peace- 
keeping is ial but only part of the strategy; it is 
an interim solution. Peacekeeping was not intended to 
function as a regional collective defense. This paper 
focuses on collective defense. Collective defense is 


litary options most of 
prior to the Gulf War. The continuing 
post-war threats and volatile environment dictate a 
military option with the highest assurance of success 
and immediate, tangible results. A poo 
force is the only option that meets the criteria. This 
force called the Multinational Gulf Security Force 
meg | ices the current GCC military structure. 
MGSF consists of air, ground and naval compo- 
nents from Arab, GCC and Western nations including 
U.S. participation. The most important element, the 
ground force, has multinational corps with uninational 
divisions. It is a sophisticated, lethal force that pro- 
vides what the GCC cannot -- a credible self-defense. 
= MGSF is the key to a successful collective de- 
lense. 


146,878 
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Soviet Withdrawal from Eastern Europe: A Move in 
Individual study —— 
D. F. Kwist. 15 Feb 91, 82p 


[piesing Se 1989-1990 political events in Eastern 
Europe Soviet Union is hastening to remove its 
armed forces from that region. That force of thirty-nine 
division, with all of its associated organizations and 
equipment, is currently the object of an enormous with- 
drawal that will be mostly complete in 1994. h- 
out 1990 the Soviet withdrawal was chronicled in the 
Communist Bloc with unprecedented candor, and 
those reports reveal alarming details about the difficul- 
ties being experienced Soviet military. Within 
the Soviet union and the Soviet military a variety of 
adversely impact on the returning troops. A 
lack of adequate housing, catastrophic economic con- 
ditions, unfavorable attitudes about military service, 
and political struggles within the government are all 
studied in order to place the Soviet military withdrawal 
i perspective. There are both similarities and 
aspects in how the Soviet Union is ending its 
military involvements with Czechoslovakia, East Ger- 
many, Hungary, and Poland. The cascading accounts 
of the Soviet military withdrawal need to be studied in 
order to access how United States foreign policy 
should ~ shaped to react in the post-Cold War envi- 
ronment. 


146,879 

AD-A233 923/2/GAR PC A04/MF A01 

Army Command and General Staff Coll., Fort Leaven- 

worth, KS. School of Advanced Military Studies. 

ge Helicopter Battalion: Ready for the 60’s or 
s. 

ey m= rept. AY89-90. 

J. E. Simmons. 18 Dec 89, 53p 


This study examines the capability of the currently or- 
ganized attack helicopter battalion to execute one type 
of deep operation, the raid. The capability is compared 
to the Soviet Air Defense system's ability to defeat the 
attack battalion. The study uses a scenario that com- 
mits the attack battalion to destroy the i indent 
tank regiment of an attacking Soviet ‘ en- 

int area is seventy kilometers from forward 
ine of friendly troops (FLOT). Conclusions of the study 
indicate that the attack battalion has the capability to 
execute the raid as a part of deep operations but does 
not have the ability to destroy the independent tank 
regiment on one mission. The study further identifies 
serious shortfalls in the currently fielded scout helicop- 
ter’s ability to execute its doctrinal mission. Many of 
the issues raised in this study have been discussed 
and debated in the Army for several years. The study 
indicates that the attack battalion has the potential to 
conduct deep operations. However, @ are prob- 
lems and they must be resolved if routine deep oper- 
ations are to be conducted by the attack helicopter 

ttalion. 
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9 in tne See ae samara amet lated 
er. 
Monograph rept. AY 89-90. 

R. A. Rosenwald. 29 Mar 90, 77p 

Wargames have been used to educate soldiers in 
the art of war. *Todey, diminishing resources and ex- 
— technologies have made the games an indis- 
pensable feature of the US Army’s formal training and 
education system. Much has been written about war- 
games designed to train commanders and staffs at the 
tactical level of war. Much less, however, has been 
written on the use of the wargame to educate soldiers 
in the practice of operational art. This monograph is 
the author’s attempt to fill this void, and in so doing, 
introduce a set of criteria which can be used as a gui 

in further studies of the subject. 
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Monograph rept. AY 89-90. 
Q. W. Schillare. 14 May 90, 51p 


This monograph discusses the United States Army’s 
force generation posture in regards to consistency op- 
erations in an immature operational theater. It seeks to 
determine in the Army’s current force generation 
system is adequate to support force projection into a 
bare base environment. Following an overview of force 
generation doctrine, the study reviews the require- 
ments of the operational commander for forces and 
the capabilities of the force generation system to pro- 
vide them in a meaningful way. It explores the internal 
and external sources of forced that the operational 
planner can rely on when developing the campaign 
plan for the theater of war or theater of operation. 
paper focuses its effort by developing a scenario in 
which Army forces are generated to conduct a contin- 
gency operation ins support of a friendly North African 
country threatened by a large, bellicose neighbor. The 
study finds that, in general, the U.S. Army force gen- 
eration system can support a contingency operation in 
an immature theater, but that a lack of reaction time 
and inadequate sustainment infrastructure, and insuffi- 
cient combat service support forces will retard the 
effort. It argues that the unlikely chance of a significant 
level of mobilization complicates contingency cam- 
paign planning. The paper concludes that long term 
military action — anything other than a benign 
threat will prove difficult. 
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This paper examines the concept of operational syn- 
chronization to determine how the concept should be 
portrayed in the upcoming revision of FM 100-5, Oper- 
ations. The study first examines implications of the 
operational art theory on the concept of synchroniza- 
tion. Next, it examines the historical development and 
current doctrinal procedures as outlined in FM 100-5. 
The current version of operational synchronization is 
analyzed using 6 criteria: time-medium-force windows 
of effects, operational objectives, sequencing, flexibil- 
ity, economy of force, and future orientation. Results of 
this doctrinal examination are used to suggest refine- 
ments to the operational synchronization concept and 
demonstrate them using a synchronization planning 
method. Conclusions include: (1) Synchronization of 
effects and actions appears to be the ‘heart’ of airland 
battle doctrine and operational art. (2) The current 
concept is most useful at the tactical level in the JCS- 
defined operational state of war. A more holistic view 
of actions and effects needs to be built into the present 
concept. The author suggests the concept of time- 
medium-force windows better portrays effects at the 
operational level. These windows of effects can be 
used in synchronizing effects at the tactical level. 
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pe ee Maneuver in the 90’s: Is Army Aviation 
a Viable Option. 

aa tate rept. AY 89-90. 

M. T. Inman. 4 May 90, 65p 


Operational maneuver is a key element of operational 
art and AirLand Battle Doctrine. Prominent theorists 
have argued that the answer to the problems was air- 
mechanization, the employment of a force organized 
around a rotary wing Main Battle Air Vehicle in an air 
maneuver role. This study examines the history and 
theory of operational maneuver to determine requisite 
characteristics for an operational maneuver force. It 
then examines current and conceptual Army rotary 
wing forces, to include Soviet air assault brigades, to 
determine if these forces possess the ility to 
form operational maneuver. It is concluded that current 
Army aviation units, in particular the corps aviation bri- 
gade, are capable of fulfilling the role of operational 
maneuver forces. The vertical envelopment capabili- 
ties of the air assault division give that division oper- 
ational maneuver capabilities. Present aviation organi- 
zations are not optimally configured for operational 
level air maneuver. The organizations have difficulty 
achieving significant mass, and sustaining themselves 
for long periods in independent operations. Further, 
our doctrine does not emphasize the employment of 
aviation in mass to achieve operational results. The 

AirLand Battle Future corps aviation has the 
potential to overcome these limitations. 
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Time Estimation at the Operational Level of War. 
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A. D. Landry. 13 May 90, 60p 


This monograph examines time estimation at the oper- 
ational level of war. The study begins with a review of 
Classical Military Theory to identify the theoretical 
basis for time estimation. It next examines the Theory 
of Operational Art to discern significant differences be- 
tween it and classical theory. This theoretical basis is 
used as a foundation to examine current approved 
doctrine relating to operational art focusing specifically 
on tasks requiring the estimation of time. The next 
chapter provides two historical case studies of failed 
time estimation: Napoleon’s 1812 Campaign in Russia, 
and France’s defeat in 1940. These historical exam- 
ples illustrate the criticality of achieving harmony be- 
tween the time-space-force calculations made by the 
commander and the nature of the conflict being 
fought. Organizations, processes, and _ technical 
means define the set of resources available to the 
commander for this task. Should those tools be inap- 
propriate to the nature or level of the conflict, failure is 
a likely result. 
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Light Forces for Offensive Desert Operations. 
Monograph rept. AY 89-90. 

S. W. Senkovich. 5 Jan 90, 64p 


This monograph examines the feasibility of cross-at- 
taching heavy and light forces for the conduct of offen- 
sive desert operations. Current U.S. Army doctrine in 
cross-attaching heavy and light forces is shallow. The 
author analyzes the experience of the British 8th Army 
in North Africa during WWII and the Israelis during their 
two most recent wars. The focus is on how they em- 
ployed heavy and light forces offensively, and what 
doctrinal implications their experience has for the U.S. 
Army. The study examines the capabilities and limita- 
tions of our heavy and light forces in the context of a 
desert environment, and discusses considerations and 
special concerns for cross-attaching heavy and light 
forces to include the difficulties in synchronizing these 
type of operations. Finally, salient lessons learned 
from the National Training Center over the course of 
nine age rotations are highlighted with respect 
to the battlefield operating systems. It is concluded 
that a heavy-light mix for offensive desert operations is 
a viable concept. Both British and Israeli armies had to 
resort to them to accomplish tactical missions. The 
complex terrain of the requires a flexible, tailorable 
force. A oe mix provides the synergistic effect 
necessary for offensive operations that neither force 
by itself could achieve. But U.S. Army doctrine for 





these type of operations is generally conceptual, with 
ticeable shallowness ahone battalion level. 
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Port Sal to Panama City: The Evolution 
of Command and Control in Oper- 
M raph AY 89-90. 

rept. -90. 
S. W. kovich. 8 May 90, 73p 


This h examines the evolution in command 
and (C2) in continge ations with re- 
spect to the implementation of joldwater-Nichols 
DoD Reorganization Act of 1986. This piece of legisla- 
tion encompasses a broad set of reforms, but the over- 
arching intent of the bill was to improve the effective- 
ness of joint operations, with — emphasis on 
the functions of C2. By way of addressing this issue, 
this monograph will examine two his! case stud- 
ies of U.S. contingency operations that span the imple- 
mentation of Goldwater-Nichols; Operations Urgent 
Fury and Just Cause. Before examining these oper- 
ations, however, this —_ will first discuss the 
issue of C2 to arrive at a definition that can be used as 
a standard to measure its relative effectiveness in 
each respective operation. The definition will under- 
score the fact that command and control are ate 
but interdependent functions. Operation Urgent Fury is 
then analyzed at the operational level; a certain 
amount of chronological narrative is necessary to pro- 
vide continuity. Following the Urgent Fury case study, 
the monograph traces the origins and development of 
the Goldwater-Nichols Act. Specific emphasis is 
placed on the issue of inter-service parochialism and 
its effects on joint operations are provided. The mono- 

raph then addresses the planning considerations for 
Speration Just Cause at the operational level; a narra- 
tive follows that captures the silent events of that 
action. 
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Science and Art of Operational Maneuver in Post 
CFE-EUROPE. 

Monograph rept. AY 89-90. 

P. A. Loveless. 25 May 90, 76p 


U.S. Army doctrine considers operational maneuver 
essential to fighting outnumbered and winning. With an 
even smaller force in the future, operational maneuver 
will be more important to the Army’s success. Because 
of this, understanding of all elements contributing to 
successful operational maneuver is essential. The 
Army has already been working hard to improve its ca- 
pability to conduct operational maneuver successfully. 
However, most of this effort has focused on the sci- 
ence of operational maneuver concerned with tangible 
factors influencing a given bag tle yy While maxi- 
mizing an operational force’s is important, sci- 
ence alone does not ensure a superior operational ma- 
neuver capability. Numerous intangible (art) factors 
must also be applied to achieve this . Elements of sci- 
ence and art, in varying degrees relative to each situa- 
tion, always exist within operational maneuver to 
ensure its success. 
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A. S. Lieto. 14 May 90, 66p 


This monograph examines the utility of amphibious op- 
erations as a form of maneuver at the operational 
level. With the U.S. Army restructing from a forward 
deployed force to a combat ready cewinn a gg Mago 
forced entry operations become important. two 
current options of forced entry are airborne and am- 
phibious operations. The mission of the U.S. Army will 
not change. The change is in how the Army forces will 

loy to initiate and su; a successful land cam- 
paign. Additionally, the U.S. Army still has the require- 
ment to organize, equip, and provide Army forces for 
amphibious operations. 
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Army Strategy: A Justifiable Initiative or a Parochi- 


al Ploy. 
individual study project. 
W. A. Barth. 25 Mar 91, 48p 


Both the Air Force and the Navy have separate service 
strategies which have been effective in articulating 
their ives and requirements. Currently, the 
Army does not espouse an independent strategy. This 
study will propose and analyze the effectiveness of an 
Army strategy within the framework of the national mili- 
tary strategy. The proposed strategy will focus on the 
strategic environment in the last decade of the twenti- 
eth century. The author proposes that the Army devel- 
op a force development strategy rather than an oper- 
ational strategy. This strategy is based on several fac- 
tors: the changing strategic environment. fiscal con- 
straints, a lack of priority in the national military objec- 
= and the uncertainty of predicting and justifying a 
reat. 
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On 1 October 1986 the Goldwater-Nichols Department 
of Defense Reorganization Act was signed into law by 
President Ronald Reagan. The principal purpose of 
the law was to improve management of defense by im- 
posing _ jointness on military advice, operations, 
and in the allocation of defense resources. Recently, 
President George Bush announced a new military 
strategy which envisions a twenty-five percent reduc- 
tion of active forces. This study examines changes 
since Goldwater Nichols to determine whether or not 
(in light of declining resources and the restructing of 
forces) the current national system for planning, pro- 

ramming, and budgeting can produce optimum joint 
orces to support the new military strategy. It suggests 
that, while DOD has made significant improvements in 
its management of defense, Congress has not. It con- 
tends that without change in the Congress, any im- 
provements in DOD will mean little if the Congress 
cannot achieve a more rational and efficient approach 
to its role in defense management. It offers recom- 
mended changes for the Congress. Finally, the study 
contends there is a unique window of opportunity to 
effect this reform, which the Congress and Administra- 
tion should examine and implement. 
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— Initiative: What is it and How do We 
t. 


rag rept. AY 89/90. 
R. R. Hill. 11 May 90, 50p 


This monograph examines how AirLand Battle doc- 
trine defines and utilizes the term initiative, and how 
initiative can be achieved at the operational level of 
war. It concludes that, while doctrine defines initiative 
as setting the terms of battle by action, the term is fre- 
quently used in lieu of, or synonymously, with the terms 
attack or offensive. This results in doctrinal confusion 
and an ambiguous doctrinal tenet. To counter this, the 
author proposes a definition which stresses freedom 
of action as the manifestation of initiative. The basis 
for this definition is drawn from the views of several 
prominent military theorists which are presented in this 
study. 
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On 22 May 1990, the Air Force Special Operations 
Command (AFSOC) was established at Hurlburt Field, 
Florida, thus climaxing air power participation in spe- 
cial operations and unconventional warfare dating 
back to 1916 and the US government’s campaign 
against Pancho Villa. Tracing the lineage of our 
modern day Air Force Special Operations Force 
(AFSOF), the author takes an in-depth look at the Air 
Commandos of the China-Burma-india Theater during 
World War Il, concentrating on the varied types of op- 
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, ond ; 
tions which led to the formation of the US i 

erations Command in 1987. Current AF: structure 
is presented, and conclusions and recommendations 
spt the newest Air Force command are provid- 
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Airand Battle Doctrinal Tenets in Operational Art 
Do We Need an Output-Oriented Tenet that Fo- 


Monograph AY 89/90 
rept. L 
G. F. Atcheson. 9 May 90, 58p 


The U.S. Army’s AirLand Battle doctrine has contribut- 
a e 


a 
AirLand Battle doctrine is expressed in four tenets 
which are described as essential for success on the 
battlefield: initiative, agility, depth and synchronization. 
These tenets appear to guidance on how to 
conduct operations, rather than on what should be 


achieve the strategic 

tenets to determine if t! 

duct of operational art to achieve desired end states in 
terms of results required to cause defeat of the enemy. 
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J. C. Cia Jan 91, 67p 
Historically, fog and friction have exacerbated the best 
laid battle plans of even the most intuitive wartime 
commanders. To mitigate these ever-present ele- 
ments, the U.S. Army izes the decentralized 
execution and AirLand Battle. Paramount to the suc- 
cessful execution of this decentralized philosophy of 
command is the concept of commander’s intent. Yet, 
there currently exists much debate concerning this 
concept’s definition and method(s) of expression. This 
apparent debate provides the basis for this mono- 
graph, which seeks to determine if the concept of com- 
mander’s intent is adequately addressed in the doc- 
trine of AirLand Battle . 
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Changing times have brought with them new defini- 
tions of security threats national interests. Within 
the military establishment, these changes have espe- 
cially affected the Army. Thus, the Army is increasingly 
seeing the need for involvement in operations short of 
war. The recently approved final draft of FM 100-20, 
Military Operations in Low-intensity Conflict, acknowl- 

challenges and presents an umbrella 
concept for the i ition of such operations. 
The manual also recognizes that the nature of the con- 
flicts, as well as emerging demographics, require a 
force able to operate in an urban environment. Opti- 
mally, this force is a security force, composed of 
police, paramilitary, and military organizations, and ac- 
cording to FM 100-20, is used only within the confines 
of a higher internal defense strategy. Unfortunately, 
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the U.S. Army has little experience on which to base 
actual implementation of such doctrine. 
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Airland Battie Imperatives: Do They Apply to 
Future Contingency Operations. 
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The 1982 publication of FM 100-5, Operations, estab- 
lished AirLand Battle as the operational and tactical 
doctrine of the U.S. Army. This doctrine, reaffirmed in 
the 1986 publication of the manual, is based on the 
principles of war, and uses tenets and imperatives of 
combat to reinforce its fundamental concepts. Al- 
though it was not solely developed for high-intensity, 
large unit warfare on the European continent, the 
manual does focus on that theater and its mission with 
the result that the keystone manual for U.S. Army doc- 
trine concentrates on mid- to high-intensity combat ina 
general war situation based on the most likely and 
dangerous threat. Since the 1986 publication of FM 
100-5, significant changes have taken place in the 
threat. The Soviet Union/Warsaw Pact are engaging in 
arms talks with NATO, and the Soviet Union is consoli- 
dating its resources within its republics to focus efforts 
on critical internal economic, social and political prob- 
lems. While the threat in Europe lessens, the United 
States has found it necessary to conduct two signifi- 
cant contingency operations within the western hemi- 
sphere to eliminate threats to U.S. strategic interests in 
that region. These world changes have resulted in the 
most dangerous threat continuing to be the Soviet 
Union, but the most likely clearly becoming Third 
World operations detrimental to U.S. strategic inter- 
ests. 
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Understanding Force Multipliers: The Key to Opti- 
mizing Force Capabilities in Peacetime Contingen- 
cy Operations. 
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This monograph examines how sustainment force mul- 
tipliers work to optimize force capabilities during 
peacetime contingency operations. The concept of 
force multipliers is a key element of U.S. Army doctrine 
that asserts we can fight with limited resources and 
win. As we shift our focus from Europe to other regions 
of the world, this concept will be valuable for designing 
and planning complex peacetime contingency oper- 
ations during an era of constrained resources. 
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Adding Thunder to the Lightening-Greater Fire- 
power for the Light Armored Infantry Battalion. 
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Introduction of Light Armored Infantry (LAI) Battalions 
has presented a dilemma for the Marine Corps’ field 
artillery organization. Intended to furnish a force com- 
mander with a self-contained maneuver unit for con- 
ducting classic cavalry missions of reconnaissance, 
security and limited offensive operations, these battal- 
ions are composed of wheeled armored vehicles con- 
figured to provide a variety of capabilities. Developed 
to permit independent activities beyond the protection 
of the main force, these units depend for survival upon 
the speed and mobility inherent in their vehicles. How- 
ever, with respect to their security and offensive roles, 
organic firepower systems are inadequate to enable 
LAI battalions to achieve their full combat potential. 
Further, adequate procedures do not exist to provide 
artillery support which may prove critical to the battal- 
ions mission accomplishment. 
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Logistics Intelligence: The First Step in Operation- 
al Sustainment. 

Monograph rept. AY 89/90. 

T. D. Moore. 10 May 90, 69p 


This monograph examines the intelligence require- 
ments of logistics planners at the operational level of 
war. Specifically, it analyzes what information is avail- 
able to sustainment planners, the form of that informa- 
tion as it is used in the staff planning process, and the 
degree to which that intelligence satisfies the require- 
ments of logistics planners. First, the theory and con- 
text of logistics and intelligence at the operational level 
of war are studied. These component parts are then 
synthesized into a working definition of the term ‘oper- 
ational level a intelligence’. Two historical case 
studies in which operational logistics and intelligence 
played important parts are analyzed next. These ex- 
amples are Operation Overload, the Allied landing at 
Normandy, and Operation Chromite, the joint U.S./ 
Korean landing at Inchon. Current Army and joint doc- 
trine for the production of intelligence to support sus- 
tainment planning at the operational level are exam- 
ined next. Specific emphasis is placed on the interface 
of joint and Army doctrine. 
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This monograph examines operational exploitation 
and questions if enough guidance is available to give a 
commander the detail required to execute such an op- 
eration. Field Manual 100-5, Operations, requires com- 
manders to plan exploitation as an integral part of 
every attack. Exactly how to do so has been left up to 
the commander, with little specific guidance available 
to assist him with the actions necessary to conduct 
such a complex operation. What are these actions, 
and how do we pian for them. 
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This monograph examines the French experience in 
Algeria (1954-1962) and the Israeli experience in Leb- 
anon (1982) in order to determine how operational 
forces can overcome the operational advantages an 
adversary derives from border sanctuaries in limited 
war. An examination of this issue offers US military 
leaders understanding of the theoretical and practical 
dimensions of border sanctuaries and of the efficacy of 
US doctrine on the subject. The Algerian and Leba- 
nese wars demonstrate that sanctuaries offer an insur- 
gent secure bases, lines of communications and lines 
of operations to train, sustain, disperse, and stage mili- 
tary operations. These benefits enhance his ability to 
achieve mass, security, and surprise and to conduct 
maneuver, economy of force operations, and offen- 
sives. Though it is not essential for the counterinsur- 
gent to attack sanctuaries directly at the beginning of 
hostilities, it is imperative that the operational com- 
mander negate the advantages that insurgents gain 
from sanctuaries. He must consider the tactics and 
techniques required to neutralize sanctuaries in terms 
of an overarching operational scheme that is suitable, 
feasible, and acceptable. These conclusions indicate 
that US doctrine provides a firm foundations for con- 
tending with enemy border sanctuaries in limited war. 
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Malvinas Conflict: Argentine Practice of the Oper- 
ational Art. 
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This monograph focuses on Argentinian practice of 
the Operational Art during the Malvinas/Falklands 
conflict of 1982. It seeks to determine to what extent 
Argentina's defeat can be attributed to shortcomings 
at the operational level. Following a review of Argentin- 
ian doctrine, the Argentinian operational proficiency is 


evaluated using the following criteria: reasonableness 
of assumptions; consideration of branches and se- 
quels; center of gravity analysis; and adequacy of the 
sustainment effort. The on se concludes that Ar- 
gentinian of the Operational Art was inadequate, and 
contributed to the defeat. It su that the principal 
error made was the failure to develop branches to the 
basic plan that addressed possible and dangerous 
contingencies. 
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A number of dramatic international events have signifi- 
cantly altered the strategic environment facing the 
U.S. These ——- have led to a shift in operational 
focus away from Europe to a wider range of contingen- 
cies in other areas of the world. These changes have 
also led to a vigorous reexamination of the roles, mis- 
sion and structure of the armed forces. As a result, 
future conflicts involving U.S. combat forces will likely 
be characterized by joint and combined rations on 
a scale not seen since World War Il. The tenet which 
will be the key to success in these operations is 
chronization. The purpose of this paper is to examine 
the critical synchronization - issues confronting CINCs 
and Joint Task Force (JTF) commanders in joint and 
combined operations. This study will examine this 
problem in the following manner: Initially, the future 
roles and missions of the military services will be ex- 
amined. Then classical and contemporary theories will 
be examined as well as current doctrine concerni 
synchronization to determine their applicability to joint 
and combined operations. 
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No Guts No Glory - Operational Risk Taking: Gain- 
ing and Maintaining the Tempo. 
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This monograph examines risk and tempo as compo- 
nents of warfighting which are inextricably linked and 
dependent upon a commander who is le of as- 
sessing and accepting risk. The study analyzes three 
operational maneuvers (Marne, Anzio, Inchon) and ex- 
amines the operational commander's ability to accept 
risk in order to seize and maintain the offensive tempo. 
The paper also determines whether the operational 
commander can control the tempo on the AirLand bat- 
tlefield without possessing risk taking characteristics 
as an essential quality of his competence. 
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As large scale conventional war with the Soviet Union 
and the Warsaw Pact has all but disappeared as a 
credible threat to the security of the United States, our 
nation is shifting its defense focus toward the lower 
end of the operational continuum where the indirect 
application of military force becomes dominant. As a 
result, security assistance is once again emerging as 
an important instrument for achieving our national se- 
curity objectives. Recent studies have suggested that 
security assistance has become a biunted instrument 
and that it needs to be sharpened if it is to enhance our 
national security. This monograph offers a conceptual 
approach to strengthen the design and execution of 
this program, the application of operational art. This 
monograph first examines operational art; exploring 
the concepts of end state, center of gravity, and culmi- 
nation point in the design of campaign plans. This is 
followed by a primer on security assistance. i 
assistance is explained through a discussion of its ten 
component programs and the organization and re- 
sponsibilities for execution. 
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History is replete with evidence of how change in politi- 
cal economic, and social conditions forge alterations in 
anation’s military posture. Today, the forces of change 
are rampant, especially in NATO’s Central European 
theater. Recent Conventional Forces in Europe (CFE) 
arms reduction proposals have rekindled disarmament 
debate and have caused the military leadership to re- 
assess Alliance defense initiatives in view of vague 
changing conditions. This monograph examines how 
the CFE negotiations will impact on future military op- 
erations. The study’s primary focus will analyze how 
post-CFE treaty limitations eg. Fy a nse dispersion 
and parity between NATO and WP forces) will tend to 
influence two broad operational concepts of warfare-- 
war by maneuver or by attrition. Naturally, both con- 
cepts are important, interrelated, and situationally de- 
pendent; however, a shifting emphasis may be war- 
ranted to properly align military operations with the 
ends of national policy. 
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Army Aviation: Does it Provide an Answer to Oper- 
ational Maneuver in the Central Region. 

Monograph rept. AY89/90. 

J. E. Simmons. 11 Mar 90, 61p 


This monograph examines a theoretical aviation for- 
mation to determine if it offers the operational com- 
mander advantages over the heavy corps in maneu- 
ver. The aviation formation consists of three attack 
helicopter brigades, one air assault brigade, and one 
general support brigade. The study uses a scenario 
that requires the organizations to move 300 kilometers 
and deploy into combat against a three tank division 
Operational Maneuver Group. A comparison is made 
to the time required to move the heavy corps to the 
time required to move the aviation formation. Addition- 
ally, the aviation formation is evaluated in its ability to 
inflict sufficient damage on the Operational Maneuver 
Group to force it to halt. Conclusions of the study indi- 
cate that the aviation formation offers the operational 
commander advantages in movement over the heavy 
corps. The study also indicates that the aviation forma- 
tion has potential to halt the OMG. 
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Clash of Independent Wills: How Effective Is Bri- 
gade Doctrine for Meeting Engagements. 

J. D. Johnson. 14 Jan 91, 72p 


This monograph concerns the adequacy of heavy bri- 
gade doctrine for meeting oy gements. Specifically, 
it discusses how well FM 71-3, Armored and Mecha- 
nized Infantry Brigade, provides guidance for the prep- 
aration for and conduct of meeting engagements. 
Army. doctrine tends to regard meeting — 
as the result of mistakes and avoidable. This mono- 
graph concludes that this view is misguided and has a 
negative effect on heavy brigade doctrine. Theorists 
examined include Clausewitz, Simpkin, Fuller, Sun 
Tzu, and Tukhachevskiy. With this theoretical base, 
the monograph examines historical examples from 
both World War Ii and the Yom Kippur War to deter- 
mine whether the theory is supported by experience. 
Finally, the monograph analyses FM 71-3 using criteria 
established in FM 100-5, Operations. These criteria 
are: seize the initiative early; develop the situation and 
initiate maneuver rapidly; attack violently and resolute- 
ly; and maintain momentum by synchronizing the ac- 
tions of combat, combat support, and combat service 
support elements. 
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ome ~ Counterguerrilla Tactical Doctrine: 
S. T. Jordan. 19 Dee 90, 79p 


As the face of modern warfare changes, the threat of 
the appearance of guerrilla forces on the battlefield in- 
creases. Whether in the form of insurgent forces or 
partisan forces employing guerrilla tactics in support of 
conventional forces, their actions on the battlefield 
must be understood to be countered. Current oper- 
ations in the Middle East lend special significance to 
an understanding of counterguerrilla operations. Guer- 
rilla doctrine and tactics spring from an enormous body 
of theoretical works, not the least of which are the writ- 
ings of Mao Tse-tung. On the other hand, our current 
prone re doctrine and tactics are not based in 
theory. They represent the ‘how’ without the ‘why’ of 
counterguerrilla warfare. Through the critical analysis 
of guerrilla and counterguerrilla tactical operations en- 
compassing guerrillas in support of both insurgent and 
conventional forces | have identified theoretical con- 
cepts that can be used in the operations. 
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Operations. 
R. W. Madden. 5 Jan 91, 6ip 


The Army of the future will assume an increasing role 
in force projection we the conduct of peacetime 
contingency operations. In preparation to accomplish 
these crisis-oriented, time sensitive missions, soldiers 
and units will have to maintain an unprecedented 
physical and mental state of readiness to deploy. This 
study examines the factors which foster the will to win 
in soldier living on the edge of peace--soldiers who 
must instantly make the psychological transition from 
peace to war. It is the goal of this monograph to 
answer the question; What are the implications of psy- 
chological readiness for combat in contingency oper- 
ations. 
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Division: Redundant or Necessary. 

J. E. Martz. 19 Dec 90, 50p 


AirLand Battle - Future (ALB-F) concepts portray a bat- 
tlefield, where smaller, highly mobile, and self-con- 
tained forces maneuver to decisive points led by 


=a Decision Support System for 


of 
M rept. AY89/90. 
P. J. ‘er. 29 May 90, 79p 


This monograph seeks to define what a Decision Sup- 
port System (DSS) is to the military decision maker, 

some evaluation criteria, and propose a 
sample decision making aid. It examines the current 
doctrinal or academic work in the arena. The definition 
of a DSS, as defined by this paper, is a system that 
contributes to decision making. this is a system that 
helps the military decision-maker use data (reports and 
observations) and modelling (wargaming) to solve un- 
structured problems (the fog of war and the environ- 
ment of operations). The two major objectives of this 
DSS are to use time more efficiently, and to have 
better situational awareness. Civilian sources primarily 
contribute to what a DSS should be and provide some 
criteria to determine how to evaluate one. For a DSS 
from a military Feige two documents come to 
the forefront, FM 100-5, Operations and TRADOC 
Pamphlet 11-9, Blueprint of the Battlefield (Draft). 
These are used to establish evaluation criteria that are 
used to measure the effectiveness of two experimental 
D in the mo ‘aph cited exercises. A 
sample DSS is discussed. This DSS was actually used 
and evaluated during two exercises conducted at the 
School of Adv: Military Studies at Fort Leaven- 
worth. These exercise were conducted at both the tac- 
tical and operational levels of war. 
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Balance: The Essence of Operational Art. 
at ee rept. AY89/90. 

D. C. Dimengo. 4 Apr 90, 60p 


The purpose of this monograph is to determine the 
operational definition of balance as well as to examine 
the role of balance in operational art. The monograph 
first surveys classical and contemporary military theo- 
rists for a theoretical basis for the concept of balance. 
Next, it examines the concept of balance from the view 
of a practitioner--Field Marshal Bernard L. Montgom- 
ery. From the theoretical basis and practical example, 
the monograph then proposes an operational defini- 
tion of balance. This definition is then tested by analyz- 
ing three campaigns in light of the proposed definition. 
The monograph concludes that balance is a useful 
concept for both the design and analysis of campaign 
and major operations. Balance provides a useful link 
between the other elements of operational design. Fi- 





accurate sensor technology. The corps and brigade 
roles expand in ALB-F, while the role of the division is 
greatly reduced. Since nonlinearity dictates an expan- 
sion in battlefield space, it is imperative that force de- 
signers consider designs that will save time in both 
planning and executing ALB-F operations. 
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Support Systems for Operational Level 

Command and Control. 

M raph rept. Ay89/90. 

R. L. Johnson. 30 Apr 90, 46p 


The speed, complexity, and data base of military oper- 
ations require that military commanders be able to deal 

i amounts of information. The ability to act 
quickly is directly related to the capability to process 
this flood of information. Any tool that can facilitate the 
decision making process enhances command and 
control. Such a tool is called a decision support 
system. A decision support system assists the deci- 
sion maker in his decision process and seeks to 
produce effective decisions. The desirable criteria for a 
decision support system are suitability, feasibility, and 
acceptability. Typically, a decision support system in- 
volves the use of operations research techniques. This 
monograph proposes that, in general, decision ny at 
systems are beneficial and that, in particular, the Pro- 
gram Evaluation and Review Techniques (PERT) are 
appropriate for an operational level decision support 
system for command and control. 
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nally, it provides the commander a method for assess- 
ing risk. 
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Indian Wars and American Military Thought 1865- 
1890. 


Study _. 
C. R. Simmons. 15 Mar 91, 32p 


The period 1865-1890 represents the final years of 
Indian warfare conducted by the United States Army. 
The Army fought over 900 separate engagements 
during these years against foes who used unconven- 
tional tactics. Although this was a significant period in 
its history, the Army did not develop or record a useful 
unconventional war doctrine. This study explores sev- 
eral significant reasons the Army continued its empha- 
sis on a philosophy of total, conventional war. The in- 
creased isolation of the Army after the Civil War 
caused its leaders to realize that a new mission was 
required to insure its survival as an institution. Most im- 
portantly, this realization, combined with the transient 
and minor nature of the Indian threat and the emer- 
gence of a trend towards professionalism in society, 
led the Army to see its future as a force dedicated to 
modern, conventional war. 
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Motives for impact- 
ing on Military Strategy. 
Study project. 
. E. Lewellyn. 4 Mar 91, 36p 


ess th ih its power of the purse has a 
great impact on military strategy. In recent years this 


September 1, 1991 195 





MILITARY SCIENCES 


Military Operations, Strategy, & Tactics 


impact has determined the weapons system and size 
of the armed forces our Nation has to secure its objec- 
tives. By examining the Base Closure Act of 1988, this 
paper explores what motivates the ess in deter- 
mining the resources available to the Nation's armed 
forces. It concludes with recommendations for the 
proper placement of responsibility for military strategy. 
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Army War Coll., Carlisle Barracks, PA. 
Future Sian Forward Presence. 


ow Gree Greer. 19 Feb 91, 64p 


The world has changed drastical 
months. The United States won 


PC A04/MF A01 


in the past eighteen 
Cold War and em- 


been and will continue to be a critical 

defense posture into foreseeable future. The current 
forms of forward presence are surveyed in this study, 
and thoughts on the future structure of forward pres- 
ence in a rapidly changing world are offered. 
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Readiness and Family Factors: Findings and Impli- 
cations from the Literature. 

Final rept. Jan-Apr 90 

L. W. Oliver. Feb 91, 21p Rept no. ARI-RR-1582 


In response to Army mandates, the Army Family Re- 
search Program (AFRP) is conducting research on the 
influence of families on readiness and other issues of 
interest to the Army. This report is concerned with the 
relationship of family factors to readiness. The author 
discusses the definition and measurement of readi- 
ness, reviews what is known about how families affect 
readiness, describes how the AFRP will add to our un- 
derstanding of family factors and readiness, suggests 
policy and program implications based on existing find- 
ings, and discusses additional research needs. 
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revered Performance Criteria for Evaluating 


Final ree a, 
phy Cohen. 14 Feb 91, 21p Rept no. AMSAA-TR- 


An inner product performance criteria is proposed 
which has a simple geometric meaning and is easy to 
calculate for evaluating how bene tenn ne solu- 
tions currently used in an Army agrees with the 
exact solution associated with the linear homogene- 
ous Lanchester equation of combat. 
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Brave New Curriculum for a Brave New World. 


re 1 rept. 
. Mar 91, 28p Rept no. CNA-PP499 
Somes 14-91-C-0002 


The Naval War Col , like all other defense institu- 
tions, is reeling from 3 rapid changes in the security 
. From the crumbling of the Soviet mtd to 
the crumbling domestic support for military a= hen 
U.S. defense establishment faces challenges to 
of the basic defense planning ee of the past past 
decade. As Capt. John H. Heidt of the Naval War Col- 
lege commented, The threat is no longer the Russians. 
— threat is uncertainty. Adjusting to the rapidly 
hanging environment is a challe: that has to be 
et the safe future for the nation is to be secured -- 
adapting the education and training of the nations’s 
future military leaders to the changi ng environment is 
one means to ensure appropriate defense policies in 
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the future. One is forced to wonder whether the na- 
tion’s war col require brave new curricula for the 
brave new of the coming decades. 
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U.S. Maritime Strat: In a Post-Cold War World. 
raph rept. AY89/90. 
lendricks. 16 May 90, 51p 


This ‘eniaiiaets ae ikon future U.S. 
military force reductions in Europe upon the Maritime 
Component of U.S. Natonel Military Strategy. A chain 
reaction of historic events in Eastern Europe and the 
Soviet Union has dramatically altered the strategic par- 
adigm of East-West relationships. If the Cold War is 
over, as many pundits and ers would 

then a major strategic reassessment is in order. 
research attempts to define those key tenets of Ameri- 
ca’s current maritime strategy which will have continu- 
J relevance in a 


Component of U.S. National Military 
itrategy has evolved to meet this threat. 
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W. F. ee 

utaial peso the role of the operational 
towel of war to translate stra' es into tacti- 
cal missions. Evidence exists in both the joint and spe- 
cific service doctrines which suggests that there is a 
lack of commonality in the used to express 
these ends. It ——_ that to communicate military 
ends in the = arena, the operational commander is 
confronted with the obstacle of a multi-language envi- 
ronment with numerous dialects. Theory provides a 


- mt Aveo/e0. 


construct consisti two primary elements - ends 
and levels of war. ends are associated with a 
given level of war. These ends have several character- 
istics. are dual linked between the levels of war, 
having a directive and supportive nature. The directive 
nature provides the end direction or pui 


war - policy, strategy, operations and tactics 
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Conditions for a Successful Counter- 


Monograph rept. AY89/90. 
randsen. 30 Apr 90, 5ip 


This study seeks to identify the conditions necessary 
for a successful counteroffensive through historical 
analyses of four of the greatest counteroffensives of 
modern military history: Manstein’s counterstroke at 
Kharkov (1943), the Battle of the Bulge (1944), MacAr- 
thur’s Inchon Landing (1950), and the Israeli counter- 
offensive in the Sinai (1973). Elements of operational 
design which facilitates the analysis include the center 
of gravity, lines of operation, the culminating point, and 
decisive points. Analysis of these great counteroffen- 

sives suggests six conditions necessary for a success- 
ful counteroffensive. (1) The defender should force the 
attacker’s offensive to culminate before launching the 
counteroffensive. (2) Operational reserves must be 
constituted from forces previously used in the defense. 
(3) Air superiority needs to be established in the coun- 
teroffensive sector. (4) The counteroffensive should 
seek to cut across the enemy’s line of operation to de- 
prive him of sustainment block his retreat. (5) Use 
deception to confuse the enemy, and agility to exploit 
his mistakes, thus avoiding his strength and maneuver- 
ing into his rear to cut across his line of communica- 
tion. Finally, a bold counteroffensive will be more deci- 
sive. Its execution requires a commander with determi- 
nation to overcome not only the enemy, but also politi- 
cal and izational resistance on his own side. 
These insights can assist operational planners in ap- 
plying sound judgement to future challenges of the 

re. 
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Fortified Regions: What is the Operational Signifi- 
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NATO and the United 


rept. AYEB/OO. 
DK. Filly 3 Jan 90, 58p 


The background for reintroducing, fortified regions into 
the Soviet force structure of the 1990’s comes from 
Conventional Forces Europe reduction talks. The Sovi- 
ets advocate a defensive and reasonable sufficiency 
ture and the United States advocates a reduction 
sed on parity. The Vistula Oder and Manchuria WWII 
strategic offensives in 1944-45 provide historical evi- 
dence for the operational employment of fortified re- 
yo a of force and operational maneuver 
itings of Sun Tzu, Clausewitz, Jomini, 
aot theoen Trianadafillov and Tukhachevskiy 
theoretical foundation for employing econ- 
of force and operational maneuver groups. Forti- 
egions are evaluated for effectiveness using the 
operational operating systems--operational maneuver 
and movement, operational fires, operational com- 
mand and control, operational protection, operational 
intelligence and tional support. Commanders of 
fortified regions effectively execute the first four sys- 

tems, but not the last two. The contemporary signifi- 
cance lies in the composition of Soviet forces 
in the 1990's. Fortified regions would replace motor- 
Ee ee 
Warsaw Pact forces. The study discusses the signifi- 
cance of Soviet e' nt of fortified regions for 
NATO and the U.S. Soviets will probably employ 
fortified regions with a stated defensive purpose; how- 
ever, they can quickly convert fortified regions from de- 
fense to offense to perform the operational roles of 
economy of force or operational maneuver 

group. 
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ae Frames of Reference and Strategic 
Final “3 
G. B. Forsythe. 5 Apr 91, 62p 


Using apne Systems Ree and the research on 

expertise as a conceptual framework, this study ex- 
plored the differences in the structure and content of 
the cognitive frames of reference that mid-level and 
strategic-level leaders used when engaged in strategic 
thinking. During a one hour interview, x. (ten 
mid-level leaders, five regional —_—— e strate- 
gic-level leaders) thought aloud the most signifi- 
cant strategic issues facing the U.S. military in the 
future and how the defense establishment should pre- 
pare to face the issues. A diagraming technique was 
used to depict the frames of reference from the inter- 
view transcripts, resulting in 189 diagrams. Frame-of- 
reference diagrams were analyzed for structure and 
content. The results revealed discernible differences 
in the frames of mid-level and strategic-level leaders. 
Compared to the frames of reference of mid-level 
leaders, strategic-level leaders’ frames of reference 
were more interconnected, sophisticated, and action 
oriented. Strategic-level leaders were also more likely 
to anticipate second- and third-order effects because 
their frames of reference contained complex casual 
networks. Strategic-level leaders oriented on the orga- 
nization’s external environment to a greater extent 
than did mid-level leaders. Findings are discussed in 
terms of the implications for strategic leader education 
and development. 
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eae Synergism: Operational Level Combat 
lower. 

Monograph rept. AY89/90. 

H. F. Hoffman. 20 Apr 90, 56p 


Is the nature of winning at the operational level differ- 
ent than at the tactical level. The author explores this 
—_— and determines that there is a fundamental 

ifference that cannot be explained by the combat 
power model presented in FM 100-5 and further elabo- 
rated upon in Brigadier General Wass de Czege’s 
essay, Understanding and developing Combat Power. 
He concludes that there is another dynamic that over- 
arches the combat power model at the operational 
level. The elements of combat power, while useful in 
explaining particular tactical phenomena in major op- 
erations and campaigns, do not account for the _ 
_ nature of many operational level actions. 

the sum of a whole campaign is greater than the sum 
of its individual battles or — operations. According- 
ly, LTC Hoffman presents outline of a model for 
campaign synergism--the operational level counterpart 
to combat power--that seeks to explain the synergetic 
nature of the operational level of war. 
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— the Operational Art Pie: What are the 
ices. 


Monograph rept. AY89/90. 
G. Davis. 25 May 90, 64p 


This monograph discusses the fundamental functions 
of operational art and assesses how well they are ad- 
dressed by current doctrine. Its focus is upon oper- 
ational art as it applies to conventional warfare, that 
zone where the theater of operations commander 
views his theater and is concerned about the design 
and conduct of campaigns. The monograph first exam- 
ines the definitions of activity, function, and operation- 
al art. Next, the writings of several noted theorists are 
analyzed to determined theoretical functions of oper- 
ational art. Those theoretical functions were then ap- 
plied to our current definition of operational art and 
tested against historical analysis of the followi 
paigns or major operations: American Civil War Vicks- 
burg Campaign, the World War | St. Mihiel offensive, 
and World War |! Operation Jael and Rhone Valley 
Campaign. 
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the Enemy: Soviet Tactical Reconnais- 
sance in the Rear Area. 


rept. AY89/90. 
wR Boteak. 17 Nov 89, 72p 
This pian examines Soviet tactical reconnais- 
organizations, thee age = 
is Np er using own criteria 
atop 
aggressiveness, inuity, timeli- 
ness, and velebilty Soviet and Warsaw Pact 
documents (in translation) are used extensively. 
recent Combined Arms Center study concluded that 
the U.S. Army’s counterreconnaissance doctrine, 
force structure, and training are deficient. Beginning 
with this assertion, the monograph briefly explores the 
historical and current —— between effective 
tactical reconnaissance and success on the battle- 
field. Then a detailed analysis of the Soviet reconnais- 
sance capability determines that, despite difficulties in 
— their doctrine, the Soviets possess +7 
cant capability for oa eye the the depth 
modern ba’ 
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This haa seeks to provide a definition of operational 
fires, illustrated the concept with historical examples, 
and highlight doctrinal implications for the command 
and control of these fires. Operational fires are dis- 
tinctly different from fire support at the tactical level. 
Though they can accomplish similar functions, oper- 
ational fires differ from their tactical counterparts pri- 
marily in the effects desired and method of planning. 
The carpet bombing that preceded the allied breakout 

from Normandy during Operati ation 
STRANGLE in Korea, and Operation LINEBACKER in 
Vietnam are historical examples of operational fires. 
Fundamental tasks performed by such fires are to fa- 
cilitate operational maneuver, isolate the battlefield, 
and destroy operational facilities. Air power has been 
the traditional means of delivering operational fires. 
While three operations were successful, problems 
were encountered. The lack of an effective command 
and control mechanism resulted in fratricide in Nor- 
mandy and difficulty in coordinating air assets in both 
Korea and Vietnam. Joint doctrine that is now being 
written may alleviate some of these problems. Estab- 
lishing unity of command will assist in maximizing the 
use of scarce resources and enhance the utility of 
operational fires in future campaigns. 
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J. W. Dalton, and L. G. Radov. May 90, 100p 


Our strategic mobility capabilities have been a widely 
debated and controversial issue--do we have enough 
lift capability to get what is needed, where it’s needed, 
in time to make a difference. The military strategy of 
en ae ee 
deploy and sustain combat forces worldwide. The con- 
cept of deterrence is an important element of this mili- 
tary strategy. If it is to remain effective, potential en- 
emies must not only recognize our readiness but also 
our ability to quickly project forces. We rely upon a 
strategic mobility triad (strategic airlift and sealift, and 
prepositioning) to accomplish this crucial task. This 
triad faces significant shortfalls in view of other current 
requirements. Will the changing global environment 
favor or worsen these mobility shortfalls. 
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Command and Control Considerations for Am- 
in Limited Warfare. 


Ri ri rept. AY89/90. 
D. G. @. Oxdord 9 May 90, 57p 
ee rer examines the adequacy of command 
on control doctrine for joint amphibious operations in 
limited warfare, focusing on command and control 


structure and unity of command. Current joint doctrine 
in several new Joint Chiefs of Staff Publications ad- 
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: t British O ion C 
rate, landing on the Falkland Islands; and , United 
tions Command Operation 

Inchon, South Korea. Fi include the 


AD-A234 491/9/GAR PC A04/MF A01 
Command and General Staff Coll., Fort Leaven- 


Army 

worth, KS. School of ee 

Nation Development Unit: An Army Responsibility. 
ayn wot rate | 

. A. Osterberg. 16 May 90, 59p 
This monograph discusses the recent changes in the 
Warsaw Pact threat and the resultant impact upon U.S. 
military strategy. Pate fy nies i a ge 
for the Army to look for 


, | propose the 
t unit as a major subordinate 
command under each unified CINC. 


146,936 


AD-A234 492/7/GAR PC A12/MF A02 
Naval Postgraduate School, Monterey, CA. 
Stochastic Approach to Path in the 


Weighted-Region Problem. 
Doctoral thesis. 
M. R. Kindl. Mar 91, 270p 


ee efficient 


lengths of all segments in the 

od length of each segments the 

an length and the cost coefficient 
crosses. Ideally, we seek the last cost path. 
as problem instances approach the actual 
of the battlefield, faster solutions become mor 
ble than absolute optimality. 
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CS Ser end Gampign Pang: Is There 


angel AY89/90. 
. 23 May 90, 56p 


inciples of war have been a part of US Army 
doctrine since 1949. In 1989 with the publication of 
JCS Pub. 3-0, Doctrine for Joint Operations, the princi- 
ples of war also became part of Joint doctrine. Howev- 
er, other than their reference in JCS Pub 3-0, the prin- 


chose cnncipies of war rather F remy in 
1921. Unlike J.F.C. Fuller’s ym 2 war —_ 
which they are , The American principles of 
po were not accompanied by a comprehensive theory 
war. 


146,938 

AD-A234 495/0/GAR PC A04/MF A01 
Command and General Staff Coll., Fort Leaven- 
, KS. School of Advanced Military Studies. 

Desant from the Sea: An Option for the Operation- 

al Employment of a Marine Air-Ground Task Force. 


raph rept. AY89/90. 
1 Bay 1990, 53p 


bet meen examines the feasibility of ing 
the Soviet concepts of ‘desant’ and the — 
Maneuver Group for amy nah 5 in future 
joint campaigns. It is based on premises that future 
employment of U.S. Military forces will probably be fo- 
cused within regions of the Third World, that these 
forces will be of joint configuration, and that impending 
force reductions will demand their most efficient utiliza- 
tion. Given these parameters, a future joint force com- 


—_— will be challenged to employ his diverse forces 

with imagination--and an appreciation for their unique 
capabilities--to achieve a synergism of available 
combat power to accomplish his assigned mission. 
However, despite emphasis on the operational level of 
war, little formal study has explored 


these i ine Air-Ground 
Task Force (MAGTF) may prove capable of battle and 
‘desant’ to achieve operationally significant results. 


146,939 

AD-A234 497/6/GAR PC A04/MF A01 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 
Operational Fires: What's in a Name. 

Final rept. AY89/90. 

W. J. Rice. 7 May 90, 56p 


The concept of ‘operational fires’ has been 
within the Army as one of several operating systems at 
the operational level of war in the same sense that 
Battlefield a Systems have proven their utility 
at the tactical | However, the concept has not 
been so warmly received and applied outside of the 
Army. In fact, the term appears nowhere in contempo- 
rary joint doctrine. The purpose of this monograph is to 
contribute to clarity of ht concerning the concept 
of operational fires through an examination of its theo- 
retical, practical and historical basis. The monograph 
reviews classical theory as offered by Clausewitz, Sun 
Tzu, Douhet and Mitchell, and that interpreted by Sovi- 
ets Tukhachevskii and Triandafilov in establishing a 
theoretical foundation for operational! fires. The more 
contemporary views of several Soviet practitioners 
and those of Generals Rogers and von Sandrart from 
NATO are presented in order to accommodate the in- 
fluences of advancing technology on operational fires. 


146,940 

AD-A234 501/5/GAR PC A04/MF A01 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 

pine lly for the Unplannable: Branches, Sequels 


Monograph fer rept. AY89/90. 
lead. 14 May 90, 52p 


AirLand Battle doctrine introduced the operational 
level of war - the design and conduct of campaigns 
and major operations- to the U.S. Army. Operational 
art begins with amg sone rm 100-5 identi- 
fies branches, sequel: a ond te it of oper- 
ational reserves as suatins Seatens in operational 
planning. But beyond stating their importance, doctrine 
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provides little discussion. This monograph addresses 
the question of how branches, sequels, and operation- 
al reserves enable the operational commander to 
achieve his objective. 


146,941 
AD-A234 506/4/GAR 
Air War Coll., Maxwell AFB, AL. 


Special Forces--F 
and Ready. 

Research rept. 

M. A. Cuddihee, and J. M. Schmidt. May 90, 92p 


In April 1980, the failed Iranian rescue mission prompt- 
ed renewed attention to US special operation capabili- 
ties. Specifically, the lack of focus and inability to co- 
ordinate forces in response to crisis in the lower spec- 
trum of warfare prompted formation of the US Special 
‘ations Command (USSOCOM) in April 1987. US- 
iM is now three years old. Do we have more 
cial Operations Forces (SOF) capability with a un 
focus. Recent actions during Operation Just Cause in 
Panama at decade’s end demonstrated that our spe- 
cial forces have come a long way. Having a firm com- 
mitment to SOF and a ready military to respond, the 
policymakers and SOF leaders must also continue to 
provide a mission for SOF employment. This analysis 
peed yg”, pews meme ys nce parame than 
respect to SOF employment. However, 
ly prompted renewed emphasis in SOF ad ee ienen low-inten- 
conflict has demonstrated dividends. As defense 
shrink and military forces are trimmed, SOF 
units united with highly skilled conventional forces will 
aw be the option of choice in response to future con- 


PC A05/MF A01 
ponsive, Capable, 





146,942 

AD-A234 510/6/GAR PC A06/MF A01 

— Command and General Staff Coll., Fort Leaven- 
KS. School of Advanced Military Studies. 

Slenaier in your Hip Pocket: Under What Condi- 

tions should an Operational Commander Consti- 

tute an Air Reserve. 

Mi raph rept. AY89/90. 

K. D. Stohry. 16 May 90, 104p 


This study defines an operational air reserve as that 
portion of an air force, under the operational control of 
a theater commander (theater of war or theater of op- 
erations), which is held out of combat in anticipation of 
later use to influence the outcome of a specific oper- 
ation or campaign. This study is exploratory in nature: 
searching applicable theory, historical examples, and 
contemporary dev ts for insights on air re- 
serves. It likely that some currently forward 
deployed military forces will return to the U.S. to forma 
strategic reserve force which may have deploy to and 
fight in a future theater of war. There the theater com- 
mander may elect to commit all of these forces or 
retain a portion of them as a theater reserve. This 
report discusses historical examples of operational air 
reserves -- the Battle of Britain (1940) and Soviet air 
supremacy operations in the Kuban (1943). Both the 
Israelis (1 "tl and the Egyptians (1973) constituted air 
reserves. Using ge history, and contemporary 
analysis, the study derives a series of hypotheses 
about the conditions which suggest the utility for an 
operational level commander to constitute an air re- 
serve. Then comparing the different conditions against 
several operational criteria, the hypotheses are tested 
to answer the research question. It is concluded that 
an operational commander should consider constitu- 
tion of operational air reserves during ambiguous air 
situations, when he is on the operational defense, or 
when outnumbered or outclassed by enemy air forces. 


AbAzse 511/4/GAR PC A03/MF A01 
War Coll., Maxwell AFB, AL. 

efi ny ae y National Guard Responsibility, Is 

the Nation at Risk. 

Research rept. 

K. G. Denson. May 90, 50p 


The world is in one of the fastest paced rates of 
owe since the end of World War Il. 
The Warsaw Pact and communism as we u 
them are undergoing fundamental changes and may 
even cease to exist. cant. id xen and its repre- 
sentatives, the Congress have jared the end of the 
Cold War and are ready to dismantle the US Military 
and declare a ‘peace dividend’ to counter the s' 
ng national budget deficit. Traditionally this has 

the American reaction when a threat no longer existed. 
The Army National Guard today already represents 


almost one half of the Total Army combat units. Are 
these Guard units ready. If they are needed can they 
respond in a timely manner, trained and equipped. The 
answers to these questions are yes, if we have in- 
creased warning times, the Guard is filled with the 
equipment its units require, adequate pon Time Unit 
Support personnel are e efficient 
use of a time is implemented; the peime National 
Guard can fill an increasing role of national defense 
without substantially increasing risk to national securi- 
ty. 


146,944 
“~— 514/8/GAR PC A03/MF A01 
War Coll., Maxwell AFB, i 


How to Employ Al power on the Battlefield. 
esearch rept. 
A. F. Chua. Apr 90, 43p 


The Republic of Singapore Air Force (RSAF) must 


know how best to employ airpower in support of the 
land battle in any future conflict. Several historical 


lense weapon tp 

. The USAF is already moving 
away from dedicated CAS aircraft in favor of the more 
capable multi-role A-16 to meet the challenges of the 
future battlefield. Also, the nature of the terrain in the 
RSAF’s operational environment complicates the con- 
duct of CAS missions, while offering excellent opportu- 
nities for ipower i the BAI 


> spp ses the perspective of the princi- 
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AD-A234 531/2/GAR PC A17/MF A02 
Tufts Univ., Medford, MA. 

Ends Versus Means: A Critical Analysis of the Per- 
sian Gulf Crie Crisis (1987-1988). 


Doctoral thesis. 
W. J. Luti. A 90, 384p 
Contract N00123-89-G-0600 


An analysis of the 1987-88 Persian Gulf crisis is pur- 
sued by examining the relationship between the stated 
es and the military means (role of 
force) in chanetra to attain those goals. The 
purpose of this study is twofold: First, to evaluate the 
strategic process that led to U.S. involvement in the 
Gulf and determine how effective that process was in 
achieving the stated political is. And second, to 
evaluate allied cooperation NATO's effort to - 
dress Persian Guif issues and its 
impact on the U.S. refla icy. The study 
not evaluate tactics but rai focuses on oon stratege 
e of U.S. Persian Gulf policy in terms of 
relationship between ends and means, objectives and 
resources, and capabilities and intentions. 


Nuclear Warfare 


146,946 

AD-A234 225/1/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

New Paradigm for Understanding Nuclear Strate- 


tudy project. 
J. C. Dixon. 4 Apr 91, 30p 


With the end of the Cold War as we have known it 
since the late 1940s and the apparent success of U.S. 
containment policy, old, familiar questions demand an- 
swers in = new and unfamiliar context. The Cold War is 
over but the Nuclear weapons 
cannot be disinvented. lapse of the Warsaw Pact 
and dramatic reduction of tensions between the United 
States and the USSR compel re-examination of funda- 
mental strategy issues. What is the purpose of nuclear 
weapons. How should we plan for their use. What 
kinds of weapons and delivery systems should we de- 
velop and deploy. How many should we have. Why 
have any. This essay does not seek to provide a com- 
prehensive review of nuclear strategy since 1945, nor 
does it provide detailed recommendations for future 
strategy. Rather, it introduces a new paradigm, a new 
structure, a new set of lenses, which permits the strat- 
egist to seek old familiar information in a different con- 





text. by. strategy to include ends, ways, and 
the past 148 yee 
each with a 


146,947 
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War Coll., Carlisle Barracks, P. 
Nuclear Strategy 


sea hemnenA thied- 
map for the Year 2000. 


J. H. urtshett 5 Apr 91, 52 
Availability: Document partially 


Deterrence of nuclear war is a fundamental 
United States, for if deterrence fails, the 
the nation could be in 
maintained since the end of World War II because the 
nuclear powers have not, for whatever reason, felt it in 
their interest to initiate such hostilities. In the interven- 
ing years, an arms race has ensued which has pro- 
duced increasingly powerful nuclear arsenals at in- 
creasingly eater cost. This recounts that nucle- 
ar arms race, both in terms of nuclear strategy and 
are force a From this beginning, the 
might look the postulate what nuclear deterrence 
= 7 he in the year 2000. Assuming that US 
force structure are derived from the per- 
Lonet threat, the study presents three different 
cases based upon three different future Soviet Unions. 
In the first two cases, an improved US/Soviet relation- 
ship is considered. In the third case, a more threaten- 
ing Soviet Union i the basis for US nuclear 
strategy and force structure. The study concludes with 
some observations and comments concerni 
the three cases and where the author believes the U 
should be headed in the strategic nuclear area be- 
tween the years 1990-2000. 


illegible. 


Passive Defense Systems 


146,948 
AD-A233 839/0/GAR PC A04/MF A01 
John A. Volpe National Transportation Systems 


, Cambridge, MA. 
Barrier Selection Guide. 
Final rept. 
W. T. Hathaway, and P. K. Hammar. May 89, 63p 


This document provides a methodology to determine 
the magnitude of the threat from attack vehicles to the 
perimeter of a facility. The threat is determined by the 
penetration tolerance and the maximum speed attain- 
able. After the threat is defined this document assists 
in choosing an appropriate barrier. 


General 


146,949 

AD-A229 405/6/GAR PC A03/MF A01 
Army Research Inst. for the Behavioral and Social Sci- 
ences, Alexandria, VA. 

Time Utilization among Morse Code Trainees: 1989 


Final rept Jun 89-Jan 90 
B. G. Ki , and R. A. Hagerdon. Sep 90, 29p Rept 
no. ARI-RN-90-141 


This research analyzes how student trainees in the 
entry-level Morse code operator course perceive and 
utilize their time in a typical 24-hour . The objec- 
tive was to determine the relationship, if any, between 
student time expenditures in various activities, and 
academic Also of interest were inter- 
service and training shift differences in time expendi- 
tures, time satisfaction was critical to per- 
formance. Findings indicated that, although certain 
variations exist among services and shifts, these do 
not relate to academic attrition. Also, findings indicate 
that those groups who are most satisfied with their 
time often experience high attrition. Keywords: Time 
studies; Training; Trainees; Morse code; Attrition. (RH) 
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Different Mask eb ey ne oo anaes 
— = a Commander. 


at Bolger. 1 15 Mar 91, 68p 


This study of General Robert E. Lee focuses on his 
peo ote er ya hte phe ren a 
riences during this period prepared yon a 
for eg Regen of the Army of Northern Vi 


iS experie pri 
and future military leaders. 


146,951 
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San Diego State Univ., CA. 
pone Aha by rousle of Two United States 
of Two Army 
Television Commercials. (Final Report). 
Master’s thesis. 
G. L. Keck. Dec 90, 147p 


This study was undertaken to determine if messages 
were perceived by the viewers of two U.S. Army televi- 
sion commercials that were not intended by the pro- 
ducers. It was discovered that those within the target 
audience, males 18-24, perceived messages that were 
not intended. Education was the most significant pre- 
—— ales perception. The study was limited to 
‘A. community. 


146,952 

AD-A233 724/4/GAR PC A04/MF A01 

Massachusetts Inst. of Tech., Lexington. Lincoin Lab. 
for Advanced 


in 
Mi Computer-Based Systems. 
Technical rept. 
C. J. Weinstein. 11 Feb 91, 51p TR-904, ESD-TR-90- 


133, 
Contract F19628-90-C-0002 


bs. report — a study of military applications of 

hh processing technology which in- 
pn three > maior elements: (1) review and assess- 
ment of current efforts in military ications of 


technology; and (3) identifications of problem areas 
where research in speech processing is needed to 
meet application requirements, and of current re- 
search thrusts which appear promising. The relation- 
ship of this study to previous assessments of military 
applications of speech technology is discussed, 
i ess is noted. Current efforts in 
ilitary icati speech technology which are 
highlighted include: (1) narrowband (2400 b/s) and 
very-low-rate (50-1200 b/s) secure voice communica- 
tion; (2) voice/data integration in computer networks; 
(3) speech recognition in fighter aircraft, military heli- 
copters, battle management, and air traffic control 
training systems; and (4) noise and interference re- 
moval for human listeners. Opportunities for advanced 
applications are identified by means of descriptions of 
several generic systems which would be with 
advances in speech technology and in system integra- 
tion. 


146,953 

AD-A233 737/6/GAR PC A03/MF A01 
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Grose: Sectional Comparison of Army Advertising 


Smal et. rept. Jan 86-Dec 8: 
T. A. Baker. Nov 90, ap ARI-RR-1578, ARI-RR- 
1578, 


This research examined the advertising attribute items 
from the New Recruit Survey (NRS), Recruit Experi- 


146,956 
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ence Tracking Survey (RETS), and the Army Commu- 
nications Measurement Survey 


~Sep 88 
J. P. . Feb 91, 80p HUMRRO-IR-PRD-89- 
28, ARI-R 91-34, 
Contract MDA903-82-C-0531 


This report describes research during the 6th year 
(PY8E) of Project A. the Armyrs long-term program to 
moat Dean 


complete system 
ced clnciiaen cumple eadak aan Oe 
— the longline vaidaton (LV) proctor ane 
end-of-training data collections were completed, the 


i the 
first-tour LV ve pn rae samples was started. 
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t may be used as the platform for simula- 
other Ada implementations considered 
gg Mg environments were 
the Cray 2/4D. The differences among 
these A oy mate tom toc as documented in Ada 
Validation Summary Reports, indicated the nature of 


address compatibility and integration in SDI software 
development. 
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Dependence of U. S. Defense Systems on Foreign 
Technologies. 


Final rept. Jul 89-Dec 90. 

E. H. Heginbotham, P. B. Almquist, H. E. Bertrand, H. 
R. Brown, and J. P. McHale. Dec 90, 255p IDA-P- 
2326, IDA/HQ-89-34965, 

Contract MDA903-89-C-0003 


The Defense Advanced Research Projects Agency 
(DARPA) asked the Institute for Defense Analyses 
(IDA) to determine the extent of U. S. defense system 
on foreign technologies. The project 
team studied four system types: missiles, radars, 
heavy combat engines, and aircraft display systems. 
Foreign sourcing was concentrated in four technol- 
ogies: microelectronic nts, equipment, mate- 
rials, and display technologies. Foreign sourcing re- 
sulted partly from migration of mature technologies 
abroad as offshore industries gained cost and scale 
advantages. Examples: ferrite coils, filter glass, and 
specialty glass for CRT displays. Foreign sourcing of 
advanced technologies prevailed in precision machine 
tools, lithography equipment, and electronic displays. 
ing comparable U. S. sources of supply would 
require from 6 months to 5 or 6 years under noncrisis 
circumstances. None of the tactical defense system 
tech ies studied is now vulnerable to denial, 
delay, or extended disruption from dependence on for- 
eign technology. However, erosion of production and 
research capabilities in semiconductor equipment, 
precision machine tools, and high-resolution displays 
raises concerns about U. S. vulnerability to ~~, in- 
fluence in developing future defense systems. To re- 
verse increased foreign sourcing requires a holistic 
effort, including advanced research, rationalized pro- 
curement practices, reduced procurement compliance 
costs, monitoring offshore migration of key technol- 
ogies, and coordinated acquisition to strengthen com- 
mercial viability of key domestic technologies. 


146,957 
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Institute for oe Analyses, Alexandria, VA. 
ag ee E 


Improving the of the 
Armed Services Vocational Aptitude Battery 
= the Use of Anomative Test Selection Indi- 


Final rept. Feb 89-Nov 90. 

C. D. Johnson, J. Zeidner, and D. Scholarios. Dec 
90, 131p IDA-P-2427, IDA/HQ-90-35673, 
Contract MDA903-89-C-0003 


This study examines procedures for selecting tests for 
a battery as one means of improving the classification 
efficiency and potential economic benefit of the 
Army's current operational test battery. Five test selec- 
tion methods, each representing competing measures 
aa selection and classification efficiency, are compared 
under varying conditions expected to affect classifica- 
tion The research approach adopted in- 
volves a simulation of the Army selection and classifi- 
cation process based on the coverage of Army jobs 
provided by the Project A data. Comparisons of the 
Classification efficiency produced under each test se- 
lection methodology are reported in terms of the aver- 
age mean predicted performance (MPP) produced by 
each simulation. The results confirm the predictions of 
Zeidner and Johnson (1989) that the use of a classifi- 
cation efficient test selection procedure can improve 
the utility of the Army assignment process. The use of 
a method which maximizes potential classification effi- 
ciency results in as much as twenty percent gain in 
MPP over use of a method which maximizes predictive 
validity when used for a five-test battery. In addition, 
doubling the number of jobs used in the simulation re- 
sults in a performance gain of ten percent. This gain is 
an underestimate of what we would predict from in- 
creasing the number of classification efficient predictor 
composites or aptitude areas (AAs) corresponding to 
effectively reconstructed job families. Capitalization on 
disparate means and variances across jobs (hierarchi- 
cal classification efficiency) provides no greater bene- 
fit for classification efficiency than is possible from a 
pure allocation efficient assignment strategy. 
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Assessment of Surrogates for Hands-On Tests: 
Selection Standards and Training Needs. 

Final rept. 

N. B. Carey. Jul 90, 50p Rept no. CRM-90-47 
Contract N00014-87-C-0001 


A surrogate measure is an expedient indicator of job 
proficiency that is reliable and valid and that yields re- 
sults similar to a hands-on performance test (HOPT). 
HOPTs are the benchmark by which surrogates should 
be compared, but HOPTs are too expensive, da 

ous, or time intensive to use for most purposes. This 
paper uses job performance measurement (JPM) data 
to analyze the usefulness of six surrogates (proficiency 
marks, training grade point average, conduct marks, 
job knowledge tests, video firing tasks, and supervisor 
ratings) for infantry tests. The paper addresses how 
useful each proxy would be for setting infantry enlist- 
ment standards and assessing USMC training needs. 


146,959 

AD-A233 835/8/GAR PC A04/MF A01 
Air Univ., Maxwell AFB, AL. Center for Aerospace Doc- 
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implementing Propensity to Stay into Scholarship 
Allocation Decisions. 

M. A. Schiefer. Mar 91, 60p Rept no. AU-ARI-90-5 


The Air Force has three primary organizations that 
train and screen individuals who wish to become com- 
missioned officers: the United States Air Force Acade- 
my (USAFA), located in Colorado Springs, Colorado; 
the Officer Training School (OTS in San Antonio, 
Texas; and the Air Force Reserve Officer Training 
Corps (AFROTC) at Maxwell AFB, Alabama, with de- 
tachments located on nearly 150 college campuses. 
AFROTC and OTS are subordinate organizations of 
the Air Training Command (ATC). The Air Force does 
not accept all applicants for officer traini — Each offi- 
cer training organization subjectively and objectively 
considers a variety of information to select licants. 
In 1989 the commander of ATC directed AFROTC and 
OTS to consider in their selection processes a recently 
developed predictor of an individual’s propensity to 
stay (PTS) in the Air Force. —. Headquar- 
ters Air Force Recruiting Service, Officer Accessions, 
directed this researcher to investigate methods 
AFROTC might use to implement PTS information into 
its officer candidate selection process. 
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Distributed Training for the Reserve Component: 
Remote Delivery Using Asynchronous Computer 
Conferencing. 

Final rept. Jun 86-Sep 90. 

H. A. Hahn, R. L. Ashworth, R. H. Phelps, R. A. 
Wells, and R. E. Richards. Jan 91, 87p ARI-RR- 


1581, 
Contract DE-AC07-761D0157 


This report evaluates the cost effectiveness of using 
Asynchronous Computer Conferencing (ACC) tech- 
niques to provide high quality, remotely delivered train- 
ing to the U.S. Army Reserve Component (RC) and de- 
velops guidelines for effectively conducting such train- 
ing. The evaluation used a portion of the Engineer Offi- 
cer Advanced Course (EOAC) as a test bed. Course 
materials that taught the same content presented in 
the resident course were developed for remote, asyn- 
chronous presentation. This delivery system was 
called the System for Managi Asynchronous 
Remote Training (SMART). The e' icy of remote 
presentation was compared to that of the resident pro- 
gram with regard to throughput, performance, accept- 
ability, and cost. The current state of RC training and 
the potential for remote training were described, as 
was previous research on remote learning. A summa- 
tive evaluation was used to determine cost-effective- 
ness compared to resident training. A formative eval- 
uation and literature review were used to develop 
guidelines for conducting ACC training. 


146,961 

AD-A233 943/0/GAR PC AO6/MF A0O1 
Assistant Secretary of Defense (Force Management 
and Personnel), Washington, DC 

—— Recruiters and Their ‘Perceptions of Re- 


BD. Matic. Oct 90, 114p 


jain a better understanding of the operational and 
hie ity-of-life issues that are o' pare concern to mili- 
tary recruiters, the Defense Manpower DataCenter 


(DMDC) surveyed a representative sample of Service 
recruiters who had been in recruiting for a minimum of 
one year and were responsible for making recruiting 
goals. Results of the study indicated that the Services 
Clearly differ in the characteristics of individuals who 
are assigned to recruiting duty. Although most recruit- 
ers are selected from the top echelon of their military 
specfialties, the Air Force was more likely than other 
Services to assign more junior pay grade personnel to 
recruiting and to select individuals with higher levels of 
education. The majority of recruiters were satisfied 
with military life; however, only the Air Force had more 
than 50 percent of its recruiters who reported being 
satisfied with their recruiting jobs. The Air Force re- 
cruiters were also more successful in achieving their 
monthly goals than were recruiters from other Serv- 
ices. Although the majority of recruiters volunteer for 
recruiting duty, volunteer status vari mos pews by Serv- 
ice. The Army recruiting staff consisted mainly of non- 
volunteers; whereas, the recruiting staffs of the other 
Services were primarily volunteers. 
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ry and Protection for Soviet Servicemen: 
AReality ot Mer i Declaration. 

Individual study project. 

M. J. Nardotti. 5 Apr 91, 69p 


After Mikhail Gorbachev began the process of reform 
in the Soviet Union in 1985, virtually every aspect of 
Soviet life was affected in some way. Military reform 
has been an important part of the process. While 
greater attention has been focused on the larger 
issues, such as the size and the nature of the Soviet 
armed forces in future years, there has been consider- 
able discussion about the adverse day-to-day condi- 
tions under which most servicemen live and work and 
what to do to change them. The purpose of this paper 
is to examine and discuss in some detail the key prob- 
lem areas faced by soldiers and officers in their daily 
lives and the current efforts by the Soviet government 
to correct a number of them. Further, despite consider- 
able uncertainty, the likelihood of the success of these 
corrective measures is also assessed in this paper. 
Care has been taken to approach this examination and 
analysis from the Soviet perspective, rather than from 
that of an outsider looking in. To that end, the sources 
of information and opinions relied on have been almost 
exclusively Soviet, as made available in the print 
media. The new openness of glasnost over the last 
several years has provided a rare opportunity to exam- 
ine the Soviet view of the nature and extent of their 
serious problems and what they believe they must do 
about them through increased social and legal protec- 
tions. 
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AD-A234 052/9/GAR PC A06/MF A01 
Army War Coll., Carlisle Barracks, PA. 
in Personnel Information Guide. 
Final rept. 
J. W. Black. 15 Apr 91, 111p 


For several years, the U.S. Army’s Officer Personnel 
Management Division (OPMD) has provided all OPMD 
managed officers with a personnel information guide 
called the Red Book. This guide contains information 
papers that are updated annually on subjects frequent- 
ly discussed among the Officer Corps. It provides a 
quick, desktop reference for some of the special pro- 
grams the Army offers at different stages of an OPMD 
Officer’s careers. Since chaplains have a different life 
cycle of professional development and are managed 
separately from the Officer Personnel Management 
System (OPMS), the Red Book information is not 
always applicable. Therefore, a chaplain-unique, per- 
sonnel information guide is needed for both chaplains 
and their predominantly OPMD commanders. Though 
the Chaplaincy has at one time had such a guide, it has 
become extremely outdated, and largely unavailable. 
This project, then, is an updated, vastly refocused ref- 
erence on the personnel management and career de- 
velopment philosophy of the U.S. Army Chaplaincy. It 
is an information guide for chaplains and their com- 
manders on issues unique to chaplain professional de- 
velopment and career management. 
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AD-A234 134/5/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 





Medic as an instrument of National Policy or What 
in the World is the Department of Defense doing in 
Medical Humanitarian Assistance. 


Study project. 
C. H. Mitchell. 8 Apr 91, 62p 


The Department of Defense has become acon 
active in providing medical humanitarian assistance to 
countries around the world. This study looks at the his- 
torical involvement of military medicine in the develop- 
ment of public health infrastructures in three places: 
The Philippines after the Spanish - American War; in 
Vietnam; and in the Dominican Republic. It then exam- 
ines the laws and policies that allow for the implemen- 
tation of medical humanitarian assistance. The les- 
sons learned are then looked at in the context of 
recent medical humanitarian action in Honduras. Final- 
ly, recommendations for future mili medical aid are 
made, combining the lessons le with the current 
mechanisms of the Department of Defense for provid- 
ing that assistance. 
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AD-A234 : noc hntne - aoa — A01 
java eanographic an t eric Research 

Lab., Stennis Space Center, MS. 

Creation of Compressed Aeronautical Chart Data- 

base at NOARL’s Map Data Formatting Facility. 

Proceedings reprint. 

ps a aaa 1990, 3p Rept no. NOARL-PR-90- 

Availability: Pub. in DMAP News, v4 n1 p3 1990. Avail- 

able only to DTIC users. No copies furnished by NTIS. 


The Naval repr ic and Atmospheric Research 
Laboratory is (NOARL) producing a database of com- 
Leg scanned chart images for use in the -_ 

a map systems of Navy and Marine Corps air 
craft. The Compressed Aeronautical Chart (CAC) data- 
base is — developed at the Map Data Formatting 
Facility A(MDFF), which consists of several advanced 
mini- and macro-computer systems. Starting this 
spring, the CAC will be distributed to the Fleet by the 
Defense Mapping Agency on Compact Disk Read Only 
Memory media. This presentation updates last Lag 
presentation on the MDFF, and also describes t 
CAC database in greater detail. 
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AD-A234 280/6/GAR PC A04/MF A01 
Personnel Decisions Research inst., SS pe nor MN. 
—— Assessment of Cleared Personnel in 
Military Services. Report 1. A Conceptual Anal- 
be and ture Review. 
echnical rept. Jan 89-May 90. 
D. A. DeBois, M. J. Bosshardt, and K. S. Crawford. 
Jan 91, 73p PERS-TR-91-001, 
Contract N00014-87-D-0717 
See also rept. no. 2, AD-A234 281. 


This is Report 1 in a series of four reports examining 
the effectiveness of continuing assessment programs 
in the military services. It examines regulations and lit- 
erature related to continuing assessment and has 
three primary objectives: (1) to conceptually define the 
meanings and objectives of continuing assessment 
programs as they exist in personnel security regula- 
tions, (2) to review available literature relevant ee con- 
tinuing assessment, and (3) to present ideas for im- 
proving continuing assessment programs. 
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AD-A234 281/4/GAR PC A08/MF A01 

Personnel Decisions Research Inst., Minneapolis, MN. 

Continuing Assessment of Cleared Personnel in 

pg — . Report 2. Methodology, Anal- 
jesul 

yechiical rept. Jan 89-May 90. 

D. A. DeBois, M. J. Bosshardt, K. S. Crawford, and 

D. McGuire. Jan 91, 158p PERS-TR-91-002, 

Contract N00014-87-D-0717 

See also rept. no. 3, AD-A234 282. 


This is Report 2 in a series of four reports examining 
the effectiveness of continuing assessment rams 
in the military services. It discusses the analyzes and 
results of a large-scale survey of security personnel 
and unit commanders at over 60 Army, Navy, Air 
Force, and Marine Corps sites worldwide. It describes 
how input from these groups was combined to identify 
key problem and recommendation areas, and serves 
as the foundation for Report 3 in this series. 


146,968 
AD-A234 282/2/GAR PC A04/MF A01 


Personnel Decisions Research inst., Minneapolis, MN. 
Continui Cleared Personnel in 


ing Assessment 
the Military Services. Report 3. 
baer = rept. Jan 89-May 90. 
M. J. D. A. Dubois, and K. S. Crawford. 
Jan 91, 56p PERS-TR-91-003, 
Contract N00014-87-D-0717 
See also rept. no. 4, AD-A234 283. 


This is report 3 in a series of four reports examining the 
effectiveness of continuing assessment pri in 
the military services. It discusses the prii findings 
papdinanachaeryrin pr“ pale ns cab sca ai Aap 
ty personnel and unit commanders from over 60 mili- 
tary sites worldwide. Report 2 in the series provides 
the data and analyses for this report, which, i in turn, 
summarizes key problem areas and recommendations 
for use by security professionals and policymakers. 
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AD-A234 283/0/GAR PC AO5/MF A01 

Personnel Decisions Research Inst., Minneapolis, MN. 
Cleared Personnel in 


Sor dantene Roper ei ac an 
\ issues 
‘ffectiveness. 
Technical rept. Jan ote 
M. J. Bosshardt, D. A. Dubois, and K. S. Crawford. 
Jan 91, 81p PERS-TR-91-004, 


Contract N00014-87-D-0717 
See also rept. no. 1, AD-A234 280. 


This is Report 4 in a series of four reports examining 
the effectiveness of continuing assessment programs 

in the military services. It assesses the effectiveness of 
continuing assessment programs in the military, exam- 
ines several broad issues related to continuing assess- 
ment, and presents 31 recommendations for improv- 
ing continuing assessment. 
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AD-A234 292/1/GAR PC A03/MF A01 
Air Force Human Resources Lab., Brooks AFB, TX. 
Air Force Research to Link Standards for Enlist- 
ment to On-the-Job Performance. 


a hae Oct 84-Dec 90. 

M. S. Ti and M. W. Pellum. Feb 91, 18p 
AFHRL-TR- 90-90, 
Contract F41689-86-D-0052 


This report describes Air Force research supporting 
the Joint-Service Job Performance Measurement/En- 
listment Standards Proj This project _ focused 
on developing a techno for assessing the perform- 
ance capability of enlisted personnel, with the goal of 
determining relationships among selection and classi- 
fication standards on-the-job performance. This report 
describes those relationships. A brief overview of the 
Air Force Job Performance Measurement (JPM) re- 
search program is followed by result of analyses con- 
ducted for eight Air Force enlisted specialties of rela- 
tionships among enlistment test scores, job experi- 
ence, educational — and hands-on job per- 
formance test scores. Additional analyses indicating 
the reliability and nd validity of the JPM bg ay are 
presented for four Air Force specialties. mp plans 
for applying the JPM technology to selection and clas- 
sification systems and training systems are described. 
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AD-A234 297/0/GAR PC A07/MF A01 
New Mexico Univ., Albuquerque. Dept. of Mechanical 


pe aioway 
Final rp bility of Flexible Robot Manipulators. 
inal rept. 
+d and G. L. Anderson. 25 Feb 91, 141p 
ARO 248 8-EG, 
Contract DAALOG.87- K-0114 


This ARO-sponsored research investigation has led to 
a much better understanding of the means to control 
the dynamic stability = elastically flexible multi-axes 
robot manipulators as fully described in this final report 
and its enclosures and attachments. The acquired 
knowledge in this research effort will be — toa 
large number of military applications and needs such 
as the use of robotically automated fast moving and 
pe pute bosons gun barrels, target finders, directed laser 
beams, tank auto-loaders, robot-equipped 
milftary poy vahiclon helicopters and planes. Goals: (1) To 
achieve stability of motion and computer control of 
precise positioning of fast moving (light-weight, flexi- 
ble) robot manipulators, military aiming devices and ro- 
botic tank autoloaders; (2) To — stability of 
motion problems associated with robo 
military transports such as ethene tanks and ar- 
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mored vehicles; (3) To construct an experimental set 
up for the simulation of the motion of a flexible robot 
attached to a moving base; and 4) To conduct experi- 
ments to confirm the results obtained in items 1 and 2 
of the above goals. 
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AD-A234 379/6/GAR PC A08/MF A01 
National Research Council, Washington, DC. 

Mi Nutrition Initiatives. 


rept. 
S. Palmer. 25 Feb 91, 162p 
Grant DAMD17-86-G-6036 

Includes executive summary entitled, Diet and Health: 
Implications for Reducing Chronic Disease Risk. 

The Military Nutrition Division of the U.S Army Re- 
search Institute of Environmental Medicine (USAR- 
IEM) asked the Committee on Military Nutrition Re- 
search (CMNR) to review the significant reports re- 
ae ie 
to consider how their recommendations pertain to the 
nutritional policies and practices of the military. During 
parts of two meetings of the CMNR on December 8, 
1989 and June 28-29, 1990 the recommendations of: 
the Surgeon General’s Report on Diet and Health, and 
the Year 2000 Health Objectives for the Nation were 
reviewed by representatives of these agencies. The 
CMNR was also briefed on the results of dietary sur- 
veys conducted over the past few years at several mili- 
tary installations. In addition, a presentation of some of 
the activities in the promotion of sound nutrition and 
health programs for Army personnel was provided for 
the information of the Committee. 


146,973 

AD-A234 388/7/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

= imperative for the 90s: Expanding Bilat- 


eas, 9 i. . "3 
Military studies project 8 Aug 90-5 Apr 91. 
A. J. Kraus. 5 Apr 91, 71p 


jajor changes have occurred in the threats and chal- 
a the United States must contend with in the 
years ahead. The ‘Cold War’ has ended and a new 
world order is emerging. At the same time the global 
environment is being severely aded, economic 
problems abound, and proliferation of weapons to third 
world countries is becoming the primary threat to world 
peace. These strategic circumstances and domestic 
fiscal constraints dictate that we re-examine our na- 
tional security strategy. One strategic initiative that 
would greatly help to address the emerging threats 
and challenges, and strengthen America’s economy 
and security, is a substantial increase in bilateral engi- 
neer assistance. The initiative would also help to build 
new democracies and foster the new world order. The 
Department of State needs to take the lead on this ini- 
tiative and the U.S Army Corps of Engineers should be 
Se ee . This paper 
examines recent changes in the 
why bilateral engineer assistance should be increased, 
provides recommendations regarding the conduct of 
this initiative, and addresses why the U.S. Army Corps 
of Engineers should be the primary engineer agent. 
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AD-A234 PC A04/MF AO1 


426/5/GAR 
Air War Colli., Maxwell AFB, AL. 
Lieutenants Professional Development in An insti- 
tutional/Occupational (I/O) and Officer Profes- 
Development (OPD) Context. 


Research rept. 
B. L. Uliman. 5 Jan 90, 74p 


examines the Air Force officer corps in 

lerms of the needs of its junior officers for a grounding 

in officership. It validates the I/O concepts of military 
professionalism and compares it with recent trends in 
the Air Force to combat careerism that have been 
codified under the term OPD. The paper evaluates the 
degree of institutionalism among junior Air Force offi- 
cers and attempts to discover what mechanisms exists 
ee ism and toward a 
more occupational outlook. The relationship of OPD to 
/O is pose me and soem development pro- 
grams are compared — four Services. The 
paper concludes that, while 'D made a major contri- 
bution toward moving the Air Force officer corps away 
from careerism, it missed the mark in terms of institu- 
tionalizing lieutenants. Subtle changes in emphasis in 
OPD are necessary to counter this and an initiative 
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originally recommended by the OPD Working Group 
but not approved, should be reconsidered. 
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AD-A234 503/1/GAR PC A03/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Pregnant Enlisted Women in Navy Work Centers. 
Final rept. Oct 88-Apr 89. 

M. D. Thomas, P. J. Thomas, and V. McClintock. Mar 
91, 48p Rept no. NPRDC-TN-91-5 


This report documents an effort to determine the 
amount of lost time due to pregnancy and to assess 
perceptions of supervisors and their pregnant subordi- 
nates regarding the effect of pregnancy on the work- 
place. Data were collected from pregnant enlisted 
women receiving medical care at San Diego and Tide- 
water area Navy prenatal clinics using a structured 
interview. A special purpose survey was sent to the 
current and former supervisors of the interviewed 
women. Key findings included: (1) Lost time due solely 
to pregnancy amounted to 1 day per month per preg: 
nant woman in the San Diego and Tidewater areas. (2) 
The impact of pregnancy on the work center and on 
the command was seen as fy on ships than at 
shore commands. (3) Until the third trimester, most 
women continued to work normal shifts and hours in 
their rating during their pregnancy. (4) Most co-workers 
and supervisors tended to respond positively to the 
news of pregnancy. 
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AD-A234 509/8/GAR PC A03/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Officer Career Development: The Post-Resigna- 
tion Survey. 

Interim rept. Jan-Sep 89. 

R. A. Bruce, G. L. Russell, and R. F. Morrison. Mar 
91, 27p Rept no. NPRDC-TN-91-6 


The Naval aviation community is faced with the prob- 
lem of retaining its officers in sufficient numbers to 
meet its requirements for officers with more than 10 
years of experience. This research followed aviators 
who had resigned from the Navy between 1982 and 
1986. In general, the officers were satisfied with their 
decision and thought very highly of many facets of 
their naval experience. However, their impressions of 
the amount of paperwork, crisis management, detail- 
ers, work hours, and sea duty were unfavorable with 
the impressions of the first two factors becoming even 
worse in comparison with their civilian experience. It is 
recommended that detailing and assignments be sep- 
arated on the Officer Separation Questionnaire and re- 
alistic preparation for nonflying duties be initiated early 
in flight training. 
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N91-21145/8/GAR PC A04/MF A01 
Norwegian Defence Research Establishment, Kjeller. 
Specification of the Autonomous Missile Guidance 
Probiem for the TA11 Processor. Volume 4: Proc- 
essor Mini-Spec. 

E. Oestevold, |. Dyrdal, S. Grinaker, E. Heyerdahl, 
and H. C. Palm. 20 Sep 90, 54p FFI-90/4005-V-4 


The algorithm specification work carried out as a basis 
for the construction of the Independent European Pro- 
gram Group/Technical Area (TA) 11 processor is pre- 
sented in nine volumes. This is a general image proc- 
essor developed for the TA11 project: a cooperative 
research program on intelligent target tracking and ac- 
quisition techniques for guided missiles. Participating 
nations are the U.K. and Norway. The first part of the 
specification is a general structured analysis of the 
entire autonomous missile guidance problem where 
Yourdon/DeMarco formalism is used. This analysis 
has three parts; a data flow diagram depicting the 
structure of the problem; a data dictionary specifyi 

data flows between processes; and a processor mini- 
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spec describing all basic (terminal) processes in- 
volved. The second part of the specification is aimed 
at deriving implementation independent numbers for 
the complexity of —— and for data volumes and 
rates. Since the TA11 processor is to be a general 
image processor, complexity is given by a detailed 
specification of a wide range of example algorithms. 
To derive the overall (simultaneous) complexity, oper- 
ational modes identifying concurrent processes are 
detined. The different processes are presented as a 
part of the general specification of the autonomous 
missile guidance problem. 
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N91-21146/6/GAR PC A03/MF A01 

Norwegian Defence Research Establishment, Kjeller. 
ition of the Autonomous Missile Guidance 

Problem for the TA11 Processor. Volume 6: Speci- 

fication Mode 16, N. 

E. Oestevold, |. Dyrdal, S. Grinaker, E. Heyerdahl, 

and H. C. Palm. 20 Sep 90, 28p FFI-90/4005-V-6 


The algorithm specification work carried out as a basis 
for the construction of the actA ti pe European Pro- 
gram Group/Technical Area (TA) 11 processor is pre- 
sented in nine volumes. This is a general image proc- 
essor developed for the TA11 project: a cooperative 
research program in intelligent tracking and ac- 
quisition techniques for guided missiles. Participating 
nations are the U.K. and Norway. The first part of the 
specification is a general structured analysis of the 
entire autonomous missile guidance problem where 
Yourdon/DeMarco formalism is used. This analysis 
has three yy a data flow diagram depicting the 
structure of the problem; a data dictionary specifying 
data flows between processes; and a processor mini- 
spec describing all basic (terminal) processes in- 
volved. The second part of the specifications is aimed 
at deriving implementation independent numbers for 
the complexity of processes and for data volumes and 
rates. Since the TA11 processor is to be a al 
image processor, complexity is given by a detailed 
specification of a wide range of example algorithms. 
To derive the overall (simultaneous) complexity, oper- 
ational modes identifying concurrent processes are 
defined. Quantitative specifications relating to naviga- 
tion are given. 


146,979 

N91-21147/4/GAR PC A03/MF A01 

Norwegian Defence Research Establishment, Kjeller. 
ition of the Autonomous Missile Guidance 

Problem for the TA11 Processor. Volume 7: Speci- 

fication Mode 29, N + a + T + H. 

E. Oestevold, |. Dyrdal, S. Grinaker, E. Heyerdahl, 

and H. C. Palm. 20 Sep 90, 18p FFI-90/4005-V-7 


The algorithm specification work carried out as a basis 
for the construction of the Independent European Pro- 
gram Group/Technical Area (TRA) 11 processor is 
presented in nine volumes. This is a general image 
processor developed for the TA11 project: a coopera- 
tive research program on art oe target tracking and 
acquisition techniques for gui missiles. Participat- 
ing nations are the U.K. and Norway. The first part of 
the specification is a general structured analysis of the 
entire autonomous missile guidance problem where 
Yourdon/DeMarco formalism is used. This analysis 
has three —_ a data flow diagram depicting the 
structure of the problem; a data dictionary specifying 
data flows between processes; and a processor mini- 
spec describing all basic (terminal) processes in- 
volved. The second part of the ification is aimed 
at deriving implementation independent numbers for 
the complexity of ge and for data volumes and 
rates. Since the TA11 processor is to be a general 
image processor, complexity is given by a detailed 
specification of a wide range of example algorithms. 
To derive the overall (simultaneous) complexity, oper- 
ational modes identifying concurrent processes are 
defined. Quantitative specifications relating to acquisi- 
tion, tracking, aim point analysis and navigation are 
presented. 


146,980 
N91-21148/2/GAR 
Norw 


PC A03/MF A01 

ian Defence Research Establishment, Kjeller. 
tion of the Autonomous Missile Guidance 

Problem for the TA11 Processor. Volume 8: Speci- 

fication 30,N+a+T+B. 

E. Oestevold, |. Dyrdal, S. Grinaker, E. Heyerdahl, 

and H. C. Palm. 20 Sep 90, 22p FFI-90/4005-V-8 


The algorithm specification work carried out as a basis 
for the construction of the Independent European Pro- 


gram Group/Technical Area (TA) 11 processor is pre- 
sented in nine volumes. This is a general image proc- 
essor developed for the TA11 project: a cooperative 
research program on intelligent target tracking and ac- 
quisition techniques for guided missiles. Participating 
nations are the U.K. and Norway. The first part of the 
specification is a general structured analysis of the 
entire autonomous missile guidance problem where 
Yourdon/DeMarco formalism is used. This analysis 
has three parts: a data flow diagram depicting the 
structure of the problem; a data dictionary specifying 
data flows between processes; and a processor mini- 
spec describing all basic (terminal) processes in- 
volved. The second part of the specification is aimed 
at deriving implementation independent numbers for 
the complexity of popes and for data volumes and 
rates. Since the TA11 processor is to be a general 
image processor, complexity is given by a detailed 
specification of a wide range of example algorithms. 
To derive the overall (simultaneous) complexity, oper- 
ational modes identifying concurrent processes are 
defined. Quantitative specifications relating to acquisi- 
tion, tracking, background analysis, and navigation are 
presented. 
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PATENT-4 784 350 Not available NTIS 
Department of the Navy, Washington, DC. 

Passive Step Trimmer for a Maneuvering Re-Entry 


Body. 

Patent. 

R. M. Darden. Filed 12 Feb 79, patented 15 Nov 88, 
5p AD-D014 828/8, PAT-APPL-6-022 125, XN- 
NAVEXOS 

Supersedes PAT-APPL-6-022 125. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A passive step trimmer for a maneuvering re-entry 

(MRB)which uses existing inertials forces acting 
on the MRB to deploy a free flowing mass from the 
rear of the MRB to trim the MRB altitude. The mass 
deployment from the MRB causes a forward shift in 
the center of gravity which in turn creates a more 
stable body which flies at a reduced angle of attack. 
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AD-A234 109/7/GAR PC A03/MF A01 
Ilinois Univ. at Urbana-Champaign. Dept. of Civil Engi- 


neering. 

Terrain Analysis from Curvature Profiles. 

Ye ge rept. 

D. B. Goldgof, T. S. Huang, and H. Lee. 1990, 42p 
UILU-ENG-91-30-11, ARO-24605.94-EG-UIR, 
Contract DAAL03-87-K-0006 

Availability: Pub. in International Jnl. of !Maging 


System Technology, v2 n3 1990. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


Forestry 


146,983 


DE91769134/GAR PC A03/MF A01 





a Univ. (Germany, F.R.). Lehrstuhl fuer Forstbo- 


Stabilitaet der Peer = gp ng von Tanne und 
Fichte als Komponente des  Waldsterbens. 
Schiussbericht. (Stability of the fine root systems 
a See Seeeeee GS @ Gat Gt terant Goanes. 


| report). 
P. Schuett. 1985, 28p ETDE-mf-1769134 
In German. 


As a contribution towards elucidating the primary 
causes of forest die-back, a ‘multiple-stress disease’, 
—~ and experiments were carried out on fine roots 

of spruces and firs. Considered was above all such 
pe to the fine root system in the form of a reduction 

the biomass of fine roots and reduced colonization 
with mycorrhizas as forms part of one of the central 
symptoms of forest die-back. The field-ecological sur- 
veys were carried out on permanent observation plots 
in four Bavarian areas of growth. They are based on 
rhizographic data from samples analyzed on a small 
space scale and evaluated with reference to their site, 
in connection with the state of health of tree popula- 
tions. Complemented by experimental investigations in 
the stands and exposure experiments to establish ef- 
fects, as well as by vessel experiments using defined, 
close-to-root substrates, the work tries to formulate 
bases to explain both the influence of changes in soil 
chemistry, and indirect consequences of stress factors 
and their impact on the formation and function of the 
fine root system. The question to be elucidated was 
the following: Is disturbed mycorrhiza symbiosis, con- 
nected with infestation from root-pathogenic fungi, a 
component of harm occurring very early, and can con- 
ditions in the area of the fine roots be made use of, 
under identical or similar environmental circum- 
stances, as an early indicator of the response of trees 
to stress. A concise description of the results is given. 
(orig./MG). 
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N91-21601/0/GAR PC AO7/MF A01 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Oberpfaffenhofen creas F.R.). Abt. Ferner- 
kundungsanwendunge! 

Registration of Windfall Da in the Eastern 
Hunsrueck —— (Fed. a of Germany) Uti- 
lizing Landsat TM Data: A pe-Ecological 
Analysis for Practical ieesaien 

Thesis. 

J. Wieczorek. Jun 90, 149p DLR-FB-90-31 

In German; English Summary. Report Will Also Be An- 
nounced as Translation (Esa-TT-1253). Original Con- 
tains Color Illustrations. 


A mapping of windfall areas in the region of the Huns- 

rueck plateau is achieved. Data from the LANDSAT 
Thematic yo were used as well as a Geographical 
Information System (GIS). By classification of the 
given data, the spruce (Picea abies) grown in monocul- 
tures was identified as the species most heavily affect- 
ed by windfall. By correlating these results with digital 
soil data, the static wet soils can be identified as those 
which show the highest potential for windfall damage, 
in combination with the flat rooting spruce. 
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N91-21635/8/GAR 


PC A08/MF A01 
National Aeronautics and Space Administration, 
Cocoa Beach, FL. John F. Kennedy Space Center. 
Dynamics of Vegetation and Soils of Oak/Saw Pal- 
metto Scrub after Fire: Observations from Perma- 
nent Transects. 

P. A. Schmaizer, and G. R. Hinkle. 25 Jan 91, 162p 
NAS 1.15:103817, NASA-TM-103817 

Contract NAS10-11624 


Ten permanent 15 m transects previously established 
in two oak/saw palmetto scrub stands burned in De- 
cember 1986, while two transects remained unburned. 
Vegetation in the greater than 0.5 m and the less than 
0.5 m layers on these transects was sampled at 6, 12, 
18, 24, and 36 months postburn and determined struc- 
tural features of the vegetation (height, percent bare 

round, total cover). The vegetation data were ana- 
zed from each sampling by height layer using de- 
trended correspondence analysis ordination. Vegeta- 
tion data for the greater than 0.5 m layer for the entire 
time sequence were combined and analyzed using de- 
trended correspondence analysis ordination. ils 
were sampled at 6, 12, 18, and 24 months postburn 
and analyzed for pH, conductivity, organic matter, ex- 
chai le cations (Ca, Mg, K, Na), NO3-N, NH4-N, 
Al, available metals (Cu, e, Mn, Zn), and PO4-P. 
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Shrub species recovered at different rates postfire with 
saw palmetto reestablishing cover greater than 0.5 m 
within one year, but the scrub oaks had not returned to 

preburn cover greater than 0.5 m in 3 years after the 
fir ire. These differences in ager rates resulted in 
dominance shifts after the fire with saw palmetto in- 
creasing relative to the scrub cele. Overall changes in 
species richness were minor, although changes oc- 
curred in species richness b — layers due to dif- 
ferent growth rates. Soils of well drained and poorly 
drained sites differed markedly. Soil responses to the 
fire appeared minor. Soil pH increa at 6 and 12 
months postfire; calcium increased at 6 months post- 
burn. Nitrate-nitrogen increased at 12 months post- 
burn. Low values of conductivity, PO4-P, Mg, K, Na, 

and Fe at 12 months postburn may be related to heavy 
rainfall the preceding month. Seasonal variability in 
some soil parameters appeared to occur. 
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PB91-190603/GAR PC A03/MF A01 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 

Sampling Western Spruce Budworm Larvae by 
Frequency of Occurrence on Lower Crown 
Branches. 

Forest Service research note. 

R. R. Mason, and R. C. Beckwith. Nov 90, 13p 
FSRN-PNW-497 

See also PB90-168489. 


A sampling method was derived whereby budworm 
density can be estimated by the frequency of occur- 
rence of larvae over a given threshold number instead 
_b by direct counts on branch samples. The model 

for converting frequencies to mean densities is 
enguepeele for nonrandom as well as random distribu- 
tions and, therefore, is applicable to all population den- 
sities of budworm. The method is suggested as a pos- 
sible alternative to the direct counting of larvae in 
lower crown sampling. 


146,987 

PB91-190744/GAR PC A03/MF A01 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 

Lumber Recovery from Dead Ponderosa Pine in 
the Colorado Front Range. 

Forest Service research paper. 

S. Willits, R. O. Woodfin, and T. A. Sneligrove. Sep 
90, 20p FSRP-PNW-428 


Lumber recovery information from live and beetle- 
killed ponderosa pine (Pinus ponderosa Dougl. ex 
Laws) in the Colorado Front Range is presented. No 
significant difference in lumber volume was found 
among the samples. Significant differences were 
found in lumber value among the live, 1-year dead and 
3- to 5-year-dead samples. About 10 percent of the 
value was lost in the first year after death, primarily 
because of blue stain. Checks and splits, wood borers, 
and rot caused additional loss in subsequent years. 


146,988 

PBS1-191825/GAR PC A03/MF A01 

ee Forest Experiment Station, Delaware, 
H 


User’s Guide for the Northeast Stand Exam Pro- 
= (NEST Version 2.1). 

‘orest Service general technical rept. (Final). 
T. M. Schuler, and B. T. Simpson. Apr 91, 20p 
FSGTR-NE-149, NEFES/91-10 


The report explains the Northeast Stand Exam (NEST 
Version 2.1) program. The NEST program was de- 
signed for use on the Polycorder 600 Series electronic 

rtable data recorder to record data collected from 
the standard permanent plot as described by the 
Stand Culture and Stand Establishment Working 
Groups of the Northeastern Forest Experiment Sta- 
tion. 


146,989 

PBS1-192724/GAR PC A03/MF A01 
Sveriges Lantbruksuniversitet, Uppsala. Faculty of 
Forestry. 

Effect of Provenance and Spacing on Stem 
Straightness and Number of Stems with Spike 
Knots in ‘Pinus syivestris L.’-Northern Sweden and 
Countrywide Models. 

E. G. Stahl, B. Persson, and F. Prescher. c1990, 20p 
ISBN-91-576-4345-8, STUDIA FORESTALIA 
SUECICA-184 


Nine Scots pine (Pinus sylvestris L.) trial, situated north 
of latitude 61 deg N, were studied. The frequency of 


146,991 


Forestry 


trees with ight stems and one or more spike knots 
was evaluated at a tree age of 27-29 years. A model 
was developed describing geographical variation, and 
provenance trials from different parts 
of Sweden. North of latitude 61 deg N, an average of 
30 per cent of the stems were straight enough to 
produce a first-class bottom log of sawtimber. In addi- 
tion, oe Se ee ae nee 
m height. Significant variation between provenances 
was found in stem straightness and spike knot fre- 
quency in most trials. Provenances transferred south- 
wards were straighter and had fewer spike knots than 
the corr ing local provenance. frequencies 
and numbers of ‘straight stems and trees without spike 
spacing. THO penned \odins SY guagepnien! vader 
o— The general models for 
tion indicate that the highest number 
without spike knots may be found between latitudes 
deg and 65 deg N and at altitudes below 250 m. (Copy 
right (c) 1990 Swedish University of Agricultural 
ences, Uppsala.) 


146,990 
PB91-196071/GAR PC A03/MF A01 
National Oceanic and Atmospheric Administration, Re- 
search Triangle Park, NC. Air eae te Lab. 

Gave Peek 


Climate Data and oe Sos 
Forest Health Monit Soles Dotson 3 (NEFHM/ 


Forests). 

E. J. Cooter, S. K. LeDuc, L. Truppi, and D. R. Block. 
c1991, 25p EPA/600/D-91/107 

Presented at the AMS Conference on Applied Clima- 
tology (7th) held in Salt Lake City, Utah on September 
10-13, 1991. Prepared in cooperation with ManTech 
Environmental resred wre Inc., Research Triangle 
Park, NC. Sponsored by Environmental Protection 
Agency, Research Triangle Park, NC. — Re- 
search and Exposure Assessment Lab. 


The describes the development of climatologi- 
cal information products to support ical data 
collection and analysis. Characteristics of climatologi- 
cal persistence and recurrence that are critical to New 
England forest health and productivity are identified. 
The appropriate data are assembled and ——— 
tions developed which address specific issues perti- 
nent to climate change pave a back: —— (status 
and persistence); most recent decade (short-term 
trends); and near-term impacts (modeling and predic- 
tion). A Geographic Information System (GIS) is used 
for presentation, data management and analysis. Pre- 
liminary results of the research have been incorporat- 
ed in United States Department of —- Forest 
Service monitoring program reports. The application of 
regional climate research techniques to assessment 
and integrated activities of the Environmental Protec- 
tion Agency (EPA) Environmental Monitoring and As- 
sessment Program (EMAP) is being actively explored. 
Its future use in climate/forest integrated modeling is 
anticipated. 


146,991 

PB91-196428/GAR PC A02/MF A01 
Corvallis Environmental Research Lab., OR. 

Possible Red Decline: Contributions of 
Tree-Ring Analysis. 

Journal article. 

P. C. Van Deusen, G. A. Reams, and E. R. Cook. 
c1991, 7p EPA/600/J-91/061 

Pub. in Jnl. of Forestry, p20-24 Jan 91. Prepared in 
cooperation with Southern Forest Experiment Station, 
New Orleans, LA., Oregon State Univ., Corvallis, and 
- gudmeaatain Geological Observatory, Palisades, 


In studies of the northeastern red spruce ecosystem, 
several points evoke some agreement: (1) many high- 
elevation sites exhibit substantial post-1960 mortality 
that could be due to winter injury; (2) there is wide- 
spread pre-1950 growth increase with a subsequent 
post-1960 growth decrease; (3) many locations show 
none of these effects; and (4) dendro-climate models 
suggest that late summer and early winter tempera- 
tures of the previous year are significant determinants 
of red spruce year-to-year growth. It is a mistake to 
advocate a single cause at this time, because there is 
compelling evidence that both climate and stand dy- 
namics are involved to some degree. The study of 
long-term forest trends based on tree-ring data is diffi- 
cult and subject to interpretation, but it is unlikely that 
other data is available for most natural forest areas. In 
fact, progress made in the study of northeastern red 
spruce owes much to tree-ring analysis, and other eco- 
logical studies could benefit as well. 
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146,992 


PB91-196725/GAR 
Forest Service 
Station. 


PC A03/MF A01 
, Ogden, UT. Intermountain Research 


Behavior and Size of Crown Fires in the 
reo g“ a 
est Service resear 


h paper. 
Re C. Rothermel. Jan 3, ad FSRP/INT-438 
Supersedes PB91-16038: 


The report describes methods for approximating be- 
havior and size of a wind-driven crown fire in mountain- 
ous terrain. It covers estimation of average rate of 
spread, energy release from tree crowns and surface 
fuel, fireline intensity, flame length, and unit area 
power of the fire and ambient wind. Plume-dominated 
fires, which may produce unexpectedly fast spread 
ow even with low ambient windspeeds, are covered 

and supplemental methods ——— for estimating 
their occurrence. The spread information can be used 
to estimate and map fire area and perimeter. 
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PB91-196790/GAR PC A02/MF A01 
Mountain Forest and Range Experiment Sta- 

tion, Fort Collins, CO. 

Rocky Mountain Juniper Woodlands: Year-Round 

Avian Habitat. 

Forest Service research paper (Final). 

C. H. Sieg. Apr 91, 10p FSRP-RM-296 


Birds were sampled monthly for two years in Rocky 
Mountain juniper (Juniperus scopulorum) woodlands 
and in adjacent grasslands. Total numbers and spe- 
cies richness were consistently higher in every season 
in juniper stands than on grasslands. Rocky Mountain 
juniper stands provide food and thermal cover in the 
winter; migratory corridors in the fall and spring; and 
feeding, nesting and perching sites in the summer. 


146,994 


TIB/B91-00736/GAR PC E14 
Stuttgart Univ. (Germany, F.R.). Geographisches Inst. 
Untersuchungen zum Versauerungsgrad von 
Loess-Parabraunerden an ausgewaehiten Wald- 
standorten im Kraichgau. (investigations on the 
py of acidification of loess/grey-brown pod- 
zolic soil in selected forest sites in the Kraichgau). 
L. Weber. 1990, 171p 

in German. Stuttgarter Geographische Studien, v. 113, 
With 36 figs., 32 tabs. 


Six forest sites in the Kraichgau comparable as to the 
type of soil (grey-brown oats soil), the relief, the 
age of stands, and the initial material (loess) were ex- 
amined for their chemical soil condition. X-ray tests 
proved that secondary chiorites are no longer stable in 
the upper soil layers but are transformed into three- 
layer clay minerals capable of taking up water. In the 
stem-foot area of beech stands and in conifer stands, 
current levels of acid infiltration into the upper soil 
exceed the buffer capacity of Al and Fe hydroxide. In 
beech stands, ‘zones of heavier acidification’ can be 
delimited in the stem-foot area by means of the soil- 
chemical data. These small-scale differences in the 
soil medium are a consequence of the higher acid infil- 
tration with stem flow water to which the stem-foot 
areas are exposed. As is to be expected, the upper soil 
in conifer stands is more heavily acidified than in the 
——s beech tree stands with which they are 
compared. For this is responsible, besides inherently 
heavier acidification through needle humus, the addi- 
tional fact that acid deposition is higher (great leaf sur- 
faces achieve higher interception of pollutants). Obvi- 
ously, however, acidification under the influence of 
stemflow water penetrates more quickly into deeper 
zones in the area near the stems of beech stands than 
in conifer stands. (MG), (Copyright (c) 1991 by FIZ. Ci- 
tation no. 91:000736.) 
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AD-A233 685/7/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Geology. 


204 VOL. 91, No. 17 


Study of the Thermal Behavior of a Tridy- 
mite by Continuous X-ray Diffract 

E. A. Smelik, and R. R. Reeber. 1000, 42p ARO- 
20010.6-MS, 

Contract DAAG29-79-D-1002 

Availability: Pub. in Physics and Chemistry of Minerals, 
v17 p197-206 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


146,996 


AD-A234 034/7/GAR PC A02/MF A01 
Teledyne Geotech, Alexandria, VA. Alexandria Labs. 
lacing on Triangulation Array Study of Simulta- 
neous Primary Microseism Sources. 

Final rept. 

R. K. Cessaro, and W. W. Chan. 10 Dec 89, 10p 
Rept no. TGAL-89-05 

Contract N00014-88-C-0035 

Pub. in Jnl. of Geophysical Research, v94 nB11 
p15555-15563, 10 Nov 89. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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AD-A234 085/9/GAR PC A02/MF A01 
Wisconsin Univ.-Madison. Engine Research Center. 
Reciprocating Four-Point Flexure Testing at High 
Temperature with Application to Attenuation in 
Partial Melts. 

R. F. Cooper, D. H. Green, and D. K. Bidner. 1990, 
7p ARO-24623.78-EG-U1R, 

Contract DAALO3-86-K-0174 

Availability: Pub. in The Brittle-Ductile Transition in 
Rocks: The Heard Volume, Geophysical Monograph 
56 p201-206 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


146,998 


DE91003062/GAR PC A04/MF A01 

Commonwealth Scientific and Industrial Research Or- 

= North Ryde (Australia). Div. of Exploration 
eoscience. 

Second Australian conference on geochronology, 

Sydney 1989: workshop ram and abstracts. 

1990, 52p INIS-mf-12772, CONF-8909395 

Australian conference on geochronology (2nd), 

Sydney (Australia), 27 Sep 1989. 

U.S. Sales Only. 


Individual papers in scope for the database are proc- 
essed separately. (DLC) (ERA citation 91:011213) 
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DE91010259/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Earth Re- 
sources Lab. 

Reservoir characterization by — hole measure- 
ments. Semi-annual p ern gre 

R. Turpening. 1991, 17p DOE/ER/14084-2 

Contract FG02-89ER14084 

Sponsored by Department of Energy, Washington, DC. 
on of this document are illegible in microfiche 
products. 


The Earth Resources Laboratory (ERL), through its in- 
dustrial my ot has a research facility in the Northern 
Michigan Reef Trend. Deep (2.1 km) holes have been 
placed on opposite sides (0.6 km apart) of a producing 
reef. Since the holes are much deeper than the hydro- 
carbon reservoir (at a depth of 1.45 km) they provide 
an opportunity better than that usually found in industry 
for the use of seismic cross hole techniques. The four- 
year effort can be stated as: Preparation; Use of 
compressional and vertically polarized shear waves 
(SV); Addition of horizontally polarized shear waves 
(SH); and Present static image of reservoir properties 
and observe any time varying phenomena in the reser- 
voir by reshooting the high frequency compressional 
wave survey. This report summarizes the first eighteen 
— of preparation, data acquisition, and research. 
figs. 
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DE91010386/GAR 
Oak Ridge National Lab., TN. 


PC A03/MF A01 


Slope and basinal carbonate deposition in the Noli- 
chucky Shale (Upper Cambrian), east Tennessee: 
Effect of carbonate suppression siliciclastic 


on 
J. L. Foreman, K. R. Walker, L. J. Weber, S. G. 
aa and R. B. Dreier. 1991, 41p CONF-9104208- 


Conia ict ACO5-840R21400 

SEPM (Society of Economists, Paleontologists and 
Miner: ists: a core hop on mixed carbonate- 
siliciclastic sequences, Dallas, TX (USA), 6-7 Apr 
oe, by Department of Energy, Washing- 
on, 
Portions of this document are illegible in microfiche 
products. 


Intraclastic limestone, thin fossiliferous limestone, and 
Oolitic limestone interbedded with fissile shale are 
characteristic of the Nolichucky Shale (Upper Cambri- 
an) in the if ony Mountain thrust sheet, eastern 
‘eted as slope 

ths that may 

ic limestone 

Soule skeletal and oolitic calcaren- 


lochthonous, derived from up-slope and platform shal- 
low-water environments. Storms were a dominant 
factor in initializing down-slope transport from shal- 
lower-water settings. Polymictic limestone conglomer- 
ate and shallow-water-derived calcarenite composed 
of ooids, peloids, and fossils, indicate that depositional 
slopes were steep enough at times to permit consider- 
able tra (in excess of 30 km) from up-slope 
areas. During times of increased siliciclastic sedimen- 
a et ern =, was suppressed and ee 
sin margin a ramp morphology. a 
oolitic shoals built up close to sea level when siliciclas- 
tic input was reduced, resulting in the e—— . 
carbonate facies into the basin. | slopes at 
the basin margin were steepened to the point that 
gravity sediment flows were effective in tran: ing 
Shallow water carbonate lithologies into the basin. This 
study is part of the Oak Ridge Reservation Hydrogeo- 
logy and Geology Studies Project. 27 refs., 15 figs. 
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N91-21590/5/GAR PC A13/MF A02 
National Aeronautics and Space Administration, 
Washington, DC. 

Solid Earth Science in the 1990S. Volume 2: Panel 


Reports. 
ps 91, 296p NAS 1.15:4256-V-2, NASA-TM-4256-V- 


Presented at the Solid Earth Science Program Work- 
shop, Coolfont, WV, 22-28 Jul. 1989. 


No abstract available. 


147,002 
N91-21591/3/GAR 
(Order as N91-21590/5/GAR, PC —_ 


National Aeronautics ice Administration, 
Greenbelt, MD. Goddard yl light Center. 
Report of the Panel on Plate Motion and Deforma- 


tion, Section 2. 

Ne Bock, K. A. Kastens, : K. Mcnutt, J. B. Minster, 
and G. Peltzer. Feb 91, 4 

In National Aeronautics a Space Administration, 
Solid a Science in the 1990S. Volume 2: Panel Re- 
ports 42 p. 


Given here is a panel report on the goals and objec- 
tives, requirements and recommendations for the in- 
vestigation of plate motion and deformation. The 

are to refine our k of plate motions, s re- 
gional and local deformation, and contribute to the so- 
lution of important societal problems. The require- 
ments include basic space-positioning measurements, 

the use of global and regional data sets obtained with 
space-based techniques, base posed and geoid data 
to help characterize the internal processes that shape 
the planet, gravity data to study the density structure at 
depth and help determine the driving mechanisms for 
plate tectonics, and satellite images to map lithology, 
structure and morphology. The most important recom- 
mendation of the panel is for the implementation of a 
world-wide ic fiducial network to provide 
a systematic and uniform measure of global strain. 


147,003 
N91-21592/1/GAR 
(Order as N91-21590/5/GAR, PC hay 5 





Report of the Panel on 

on Lithospheric Structure and 
CG, Chase, M Lang 

Chase, , M. K. a E. D. Pa 

and D. T. Sandwell. Feb 91, 2 oe 
In National Aeronautics and Administration, 
Solid oo Science in the 1990S. Volume 2: Panel Re- 
ports 25 p 


The panel concluded that NASA can contribute to de- 


tal and oceanic lithosphere thr 
gram in solid Earth science with 


property of the planet; determine the global gravity 
field to an accuracy of a few oy at wavelengths 
of 100 km or less; determine the global lithospheric 
magnetic field to a few nanoTeslas at a wavelength of 
100 km; determine how the lithosphere has evolved to 
its present state via acquiring geologic remote sensing 
data over all the continents. 


147,004 
N91-21593/9/GAR 
(Order as N91-21590/5/GAR, PC A13/MF 
02 


) 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Report of the Panel on Voica: , Section 4. 
P. W. Francis, P. Mouginis-mark, D. C. Pieri, W. 
Rose, and S. Self. Feb 91, 23p 
In National Aeronautics and Space Administration, 
Solid Earth Science in the 1990S. Volume 2: Panel Re- 


ports 23 p. 


Two primary goals are identified as focal to NASA’s 
research efforts in volcanology during the 1990s: to 
understand the eruption of lavas, gases, and aerosols 
from volcanoes, the dispersal of these materials on the 
Earth’s surface and through the atmosphere, and the 
effects of these eruptions on the climate and environ- 
ment; and to understand the physical that 
lead to the initiation of volcanic activity, that influence 
the styles of volcanic eruptions, and that dictate the 
morphology and evolution of volcanic landforms. Strat- 
egy and data requirements as well as research efforts 
are discussed. 


147,005 
N91-21594/7/GAR 

(Order as N91-21590/5/GAR, PC — 

02) 

Washington Univ., Seattle. 
Report of the Panel on the Land Surface: Process 
of Change, Section 5. 
J. B. Adams, E. E. Barron, A. A. Bloom, C. Breed, 
and J. Dohrenwend. Feb 91, 27 P 
In National Aeronautics and pace Administration, 
Solid Earth Science in the 1990S. Volume 2: Panel Re- 
ports 27 p. 
The panel defined three main areas of study that are 
central to the Solid Earth Science (SES) program: cli- 
mate interactions with the Earth’s surface, tectonism 
as it affects the Earth’s surface and climate, and 
human activities that modify the Earth’s surface. Four 
foci of research are envisioned: process studies with 
an emphasis on modern processes in transitional 
areas; integrated studies with an emphasis on long 
term continental climate change; climate-tectonic 
ea and studies of human activities that 
modify the Earth’s surface, with an emphasis on soil 
degradation. The panel concluded that there is a clear 
requirement for global coverage by high resolution 
stereoscopic images and a pressing need for global 
topographic data in support of studies of the land sur- 
face. 


147,006 
N91-21595/4/GAR 
(Order as N91-21590/5/GAR, PC aha t4 


Harvard Univ., Cambridge, M 
Report of the Panel on ion Structure and Dynam- 


Section 6. 
A. M. Dziewonski, D. C. Mcadoo, A. 1. Oconnell, D. 
E. Smylie, and C. F. Yoder. Feb 91, 2 
In National Aeronautics and Space Administration, 
Solid Earth Science in the 1990S. Volume 2: Panel Re- 
ports 26 p. 
The panel identified problems related to the dynamics 
of the core and mantle that should be addressed by 
NASA programs. They include investigating the geo- 
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147,007 
N91-21596/2/GAR 

(Order as N91-21590/5/GAR, PC AI3/ME 

02) 


ee eS 

Report of the Panel on Earth Rotation and Refer- 
ence Frames, Section 7. 

J. O. Dickey, §. R. Dickman, M. T. Eubanks, M. 
Feissel, and T. A. Herring. Feb 91, 22p 

In National Aeronautics and Space Administration, 
Solid Earth Science in the 1990S. Volume 2: Panel Re- 
ports 22 p. 

Objectives and requirements for Earth rotation and ref- 
erence frame studies in the 1990s are discussed. The 


and the excitation of Earth rotation variations over time 
scales of a year or longer. Another is to es- 
tablish, refine and maintain terr and celestrial 
reference frames. Requirements include improve- 
ments in observations and analysis, improvements in 
celestial and terrestrial reference frames and refer- 
ence frame connections, and improved observations 

of crustal motion and mass redistribution on the Earth. 


147,008 
N91-21597/0/GAR 
(Order as N91-21590/5/GAR, PC A13/MF 
02 


A02) 
National Aeronautics and Space Administration, 
Washington, DC. 
R of the a on Geopotential Fields: Gravi- 


ty Section 

A. J. Anderson, W. M. Kaula, A. R. Lazarewics, M. 
Lefebvre, and R. J. Phillips. Feb 91, 20p 

In Its Solid Earth Science in the 1990S. Volume 2: 
Panel Reports 20 p. 

The objective of the Geopotential Panel was to devel- 
Op a program of data acquisition and model develop- 
ment for the Earth’s gravity and magnetic fields that 
meet the basic science requirements of the solid Earth 
and ocean studies. Presented here are the require- 
ments for gravity information and models through the 
end of the century, the present status of our knowl- 
edge, data acquisition techniques, and an outline of a 
program to meet the requirements. 


147,009 
N91{-21598/8/GAR 
(Order as N91-21590/5/GAR, PC are 


National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Report of the on Geopotential Fields: 
J. J. ‘Achache, G. E. Backus, E. R. Benton, C. G. A. 
Harrison, and R. A. Langel. Feb 91, 35p 
In be org Aeronautics and Space Administration, 
id Earth Science in the 1990S. Volume 2: Panel Re- 
ports 35 p. 
The objective of the NASA Geodynamics program for 
magnetic field measurements is to study the physical 
state, processes and evolution of the Earth and its en- 
vironment via interpretation of measurements of the 
near Earth magnetic field in conjunction with other 
geophysical data. The fields coon ee derive from 
sources in the core, the lithosphere, the 
and the magnetosphere. Panel recommendations in- 
clude initiation of multi-decade long continuous scalar 
and vector measurements of the Earth’s magnetic field 
by launching a five year satellite mission to measure 
the field to about 1 nT accuracy, im of our 
resolution of the lithographic component of the field by 
developing a low altitude satellite mission, and 
of theoretical studies and continuing analysis of data 
to better understand the source physics and improve 
the modeling capabilities for different source regions. 


147,012 


Geology & Geophysics 


147,010 


N91-21599/6/GAR 
(Order as N91-21590/5/GAR, PC A13/MF 


and A. A. Green. Feb 91, 47p _ 
In Its Solid Earth Science in the 1990S. Volume 2: 
Panel Reports 47 p. 


The panel recommends that NASA participate and 
take an active role in the continuous monitoring of ex- 
isting regional networks, the realization of high resolu- 
tion geopotential and topographic missions, the estab- 


W. Renatoparadelila, |. hg ory L. C. Chiang, J. 
Tavaresdemattos, and L. Vieiradutra. Sep 90, 50p 
INPE-5136-PRE/ 1624 


In Portuguese; English Summary. 


data were subjected to enhancement and merging 
processing. Additionally, digital data were normalized 
ee ee oa 


cout pelotana Spek enna ead Fol bom Gabenin dee 

have shown differences that can be attributed to the 

greater atmospheric interference in the SPOT viewing 

configuration. Such difference is greatest at the short- 
and decreases 


age, which represents 
quisition of SPOT stereo data. 
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N91-21610/1/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 
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Sequence of the Green- 
Sor An Appraach With TH-LANDSAT Oem, 
eee eg wre 


cairn i. Weabedeomionne. Nov 
Sop NPe-s -5178-PRE/1647 


ish Summary. Presented at the 
eTH Brociten Brazilian Tee on Remote Sensing, 
Manaus, 24-29 Jun. 1990. 


The Goiano Complex is the oldest unit and composed 
of graritoids, gneiss, and migmatites in the am- 

le facies. A voicanic-sedimentary sequence was 
deposited over the ali formed sialic crust and is 
denominated the Pilar de Goias Group which charac- 
terizes the Greenstone Belts in the region. The Goias 
Greenstone Belt, in the ao Rita Ri is included 
in these ta Regn, into three 


sequences and 
ape owe gard units by vars 9 TM-LANDSAT imagery. 
contact relations indicate tectonic limits by thrust 
faults NW, NNW, normal faults NNW-NW, NE-NNE, 
and fracture systems that were interpreted at 
1:100,000. Prelimi analysis shows the distribution 
of the sequences structural pictures and indicates 
re ee nn i ean a a eal 
tion tool on a regional scale. 


147,013 

N91-21613/5/GAR PC A12/MF A02 

nstituto de Pesquisas Espaciais, Sao Jose dos 
eh dy 

Inidades Litologicas No No 

Baixo Vale Do Rio Curaca oy I Atraves de 
Reaices Por Processamento oe ee 
LANDSAT 3 (Discrimination of 
the Lower Valley of the Curaca R 
Through Eni ——— of Digital 
MSS-LANDSAT-3 
Thesis - See Paulo Ont Univ., 1983. 
W. R. Paradella. Sep 90, "272p INPE-5120-RPE/627 
In Portuguese; English Summary. 


Spectral and multitemporal informations detected by 
computer enhanced LANDSAT-MSS 3 were evaluated 
within the context of lithological discrimination in a 
semi-arid tropical region of the northeast of Brazil. The 
techniques used, including (1) linear contrast stretch, 
(2) contrast stretched color composites, (3) band-ratio- 
ing, and (4) Principal Components, make it possible to 
emphasize subtle differences in the spectral reflec- 
tance of the surface, indicators of geobotanical 
controls given by variations in the vegetation cover 
and the in the residual soil compositions well 
correlated to the lithological variations of the substra- 
tum. The observed brightness and total patterns corre- 
spond exceptionally well to the lithological units 
mapped by conventional geological methods in the 
1:50,000 scale and provided, additionally, new contri- 
butions to the geological understanding of the area. 


Units in 
a 


147,014 

N91-21641/6/GAR 

National Aeronautics and 
Greenbelt, MD. Goddard Space 
Voicanism-Cii Int 


imate 
L. S. Walter, and S. Desilva. Feb 91, 145p NAS 
1.55:10062, "REPT-91B00055, NASA-CP-10062 
Workshop Held in College Park, MD, 18-19 Jun. 1990. 


No abstract available. 


PC A07/MF A01 
ice Administration, 
light Center. 


147,015 
N91-21642/4/GAR 

(Order as N91-21641/6/GAR, PC — 

01 

National Aeronautics and ce Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Historical Evidence for a Connection Between Vol- 
canic Eruptions and Climate Change. 
M. R. Rampino. Feb 91, 2p 
In Its Volcanism-Climate Interactions 2 p. 


The times of historical volcanic aerosol clouds were 
compared with changes in atmospheric 4 see 
on regional, hemispheric, and global scales. in- 
volve either a direct comparison of individual signifi- 
cant eruption years with temperature records, or a 
comparison of eruption years with composited temper- 
ature records for several years before and after 
chosen sets of eruptions. Some studies have chal- 
the connection between individual eruptions 
climate change. Mass and Portrnan (1989) —— 
¥ eunges ted that the volcanic signal was present, but 

than previously thought. In a study — to 

test the idea that eruptions could cause small inges 
in climate, Hansen and other (1978) chose one of the 
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best monitored eruptions at the time, the 1963 erup- 
tion of Agung volcano on the island of Bali. Using a 
simple radiation-balance model, in which an aerosol 
cloud in the tropics was simulated, this basic pattern of 
temperature change in the tropics and subtropics was 
reproduced. There may be natural limits to the atmos- 
pheric effects of any volcanic eruption. Self-limiting 
physical and chemical effects in eruption clouds were 
proposed. Model results suggest that aerosol micro- 
physical weapon of condensation and coagulation 
produce larger aerosols as the SO2 injection rate is 
increased. key to discovering the greatest effects 
of volcanoes on short-term climate may be to concen- 
trate on regional temperatures where the effects of 
volcanic aerosol clouds can be amplified ene 
atmospheric circulation patterns, especially changes 
in mid-latitudes where meridional circulation patterns 
may develop. Such climatic perturbations can be de- 
tected in pro: ny evidence such as decreases in tree- 
ring widths and frost damage rings in climatically sensi- 
tive parts of the world, changes in treelines, weather 
anomalies such as unusually cold summers, severity of 
sea-ice in polar and subpolar regions, and poor grain 
yields and crop failures. 


147,016 
N91-21643/2/GAR 
(Order as N91-21641/6/GAR, PC A07/MF 
A01 


) 
National Aeronautics and ce Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Climatic Impact of Voicanic Eruptions. 
M. R. Rampino. Feb 91, 8p 
In Its Volcanism-Climate Interactions 8 p. 


Studies have attempted to ‘isolate’ the volcanic signal 
in noisy temperature data. This assumes that it is pos- 
sible to isolate a distinct volcanic signal in a record that 
may have a combination of forcings (ENSO, solar vari- 
ability, random fluctuations, volcanism) that all interact. 

The key to discovering the greatest effects of volca- 
noes on short-term climate may be to concentrate on 
temperatures in regions where the effects of aerosol 
clouds may be amplified by perturbed atmospheric cir- 
culation patterns. This is especially true in subpolar 
and midlatitude areas affected by changes in the posi- 
tion of the polar front. Such climatic perturbation can 
be detected in proxy evidence such as decrease in 
tree-ring widths and frost rings, changes in the treeline, 
weather anomalies, severity of sea-ice in polar and 
subpolar regions, and poor grain yields and crop fail- 
ures. In low latitudes, sudden temperature drops were 
correlated with the passage overhead of the volcanic 
dust cloud (Stothers, 1984). For some eruptions, such 
as Tambora, 1815, these kinds of proxy and anectdo- 
tal information were summarized in great detail in a 
number of papers and books (e.g., Post, 1978; 

Stothers, 1984; Stommel and Stommel, 1986; C. R. 

Harrington, in press). These studies lead to the general 
conclusion that — effects on climate, sometimes 
quite severe, may be the major impact of large histori- 
cal volcanic aerosol clouds. 


147,017 
N91-21644/0/GAR 

(Order as N91-21641/6/GAR, PC “~ 
Rhode Island Univ., Narragansett. Graduate School of 
Oceanography. 
Sources of Volcanic Aerosols: Petrologic and Vol- 
by ow 4 oe 

H. Sigurdsson. Feb 91, 3 7 

In NASA, Goddard Space light Center, Volcanism-Cli- 
mate Interactions 37 p 


Global climatic effects brought about by volcanism are 
related to the impact of volcanic gases and their deriv- 
ative aerosols on the atmosphere, rather than the ef- 
fects of volcanic ash. Evidence from both historic erup- 
tions and polar ice cores indicate that volcanic sulfur 
gases are the dominant aerosol-forming component, 
resulting in produciton of a sulfuric acid-rich strato- 
sphere aerosol that can have profound effects on the 
earth radiation budget over periods of a few years. Due 
to highly variable sulfur content of different magma 
types, the climatic effects do not relate simply to total 
erupted mass. There is a close relationship between 
volcanic sulfur yield to the atmospheric and hemi- 
spheric surface temperature decrease following an 
eruption, with up to 1 C surface temperature decrease 
indicated following a major volcanic event such as the 
1815 Tambora eruption. While the erupted mass of 
HCI and HF is equal to or greater than that of sulfur 
= in some volcanic events, the halogens do not 

known aerosols nor are they abundant in ice core 


acidity layers. The early removal of halogens from 
eruption columns occurs by rain flushing and adsorp- 
tion onto tephra particles, the fate of halogens in 
the at re Ng oy x & large — erup- 
tions is unknown. The 2 to the atmosphere 
from volcanic eruptions is volumetrically one of the 
most important of the gas species, but owing to the 
huge size of the atmospheric reservoir of this gas, the 
volcanic contribution is likely to have negligible effects. 


147,018 
N91-21645/7/GAR 
(Order as N91-21641/6/GAR, PC A07/MF 


California Univ., Los Angeles. Dept. of Atmospheric 
Sciences. 
— Aerosols: Chemistry, Evolution, and Ef- 


R. Turco. Feb 91, 
In NASA, Goddard ae Flight Center, Volcanism-Cli- 
mate Interactions 30 p. 


Stratospheric aerosols have been the subject of scien- 
tific speculation since the 1880s, when the I 
eruption of Krakatoa attracted worldwide attention to 
the upper atmosphere through spectacular optical dis- 
lays. The presence of a permanent tenuous dust 
layer in the lower stratosphere was postulated in the 
a following studies of the twilight glow. Junge col- 
lected the first samples of these ‘dust’ particles and 
cuneniualed that they were woos composed of 
sulfates, most likely concentrated sulfuric acid (Junge 
and Manson, 1961; Junge, 1963). Subsequent re- 
search has been spurred by the realization that strato- 
spheric particles can influence the surface climate of 
earth through their effects on atmospheric radiation. 
Such aerosols can also influence, through chemical 
and physical effects, the trace composition of the at- 
mosphere, ozone concentrations, and at heric 
electrical properties. The of stratospheric 
aerosols (both the background particles and those en- 
hanced by volcanic eru pate go ay were measured in situ 
by balloon ascents high altitude aircraft sorties. 
The aerosols were also observed remotely from the 
ground and from satellites using both active (lidar) and 
passive (solar occultation) techniques (remote sensing 
instruments were carried on aircraft and balloon plat- 
forms as well). In connection with the experimental 
work, models were developed to test theories of parti- 
cle formation and evolution, to guide measurement 
—_ to provide a means of connecting laborato- 
ry and field data, and to apply the knowledge gained to 
answer practical questions it global changes in cli- 
mate, depletion of the ozone layer, and related envi- 
ronmental problems. 


147,019 
N91-21646/5/GAR 
(Order as N91-21641/6/GAR, PC A07/MF 


A01) 
Maryland Univ., College Park. 
Volcanic Effects on Climate. 
A. Robock. Feb 91, 18p 
In NASA, Goddard Space Flight Center, Volcanism-Cli- 
mate INTERACTIONS19 p. 


Volcanic eruptions which inject large amounts of 
sulfur-rich gas into the stratosphere produce dust veils 
which last years and cool the earth’s surface. At the 
same time, these dust veils absorb enough solar radi- 
ation to warm the stratosphere. Since these tempera- 
ture changes at the earth’s surface and in the strato- 
sphere are both in the opposite direction of hypoth- 
esized effects from = eenhouse gases, they act to 
delay and mask the detection of greenhouse effects 
on the climate system. Tantalizing recent research re- 
sults have suggested regional effects of volcanic erup- 
tions, including effects on El Nino/Southern Oscillation 
(ENSO). In addition, a large portion of the global cli- 
mate change of the past 100 years may be due to the 
effects of volcanoes, but a definite answer is not yet 
clear. While effects of several years were demonstrat- 
ed with both data studies and numerical models, long- 
term effects, while found in climate model calculations, 
await confirmation with more realistic models. Ex- 
tremely large explosive prehistoric eruptions may have 
produced severe weather and climate effects, some- 
times called a ‘volcanic winter’. Complete understand- 
ing of the above effects of volcanoes is hampered by 
inadequacies of data sets on volcanic dust veils and 
on climate change. Space observations can play an 
an important role in an observing program in 
the future. The effects of volcanoes are not adequately 
separated from ENSO events, and climate modeling of 





the effects of volcanoes is in its infancy. 
gertene are made for future work to im 

—! of this important component of 
system 


Sug- 
‘ove the 
climate 


147,020 
N91-21651/5/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 


Campos gy 

Peay oe mg ricas (Amt) NAS 
Proxi das Minas de Camaqua (Rs) (Audio- 
———— my Soundings in the Proximity 
of the Camaqua (Rs ek. 
A. L. Padilha, |. Vitorello, N. B. Trivedi, and J. M. 
Dacosta. Dec 90, 32p INPE- 5213-RPE/641 
Text in Portugese. 


Hamper gv wo soundings were carried out in 
bay ge near Camaqua Mines (State of Rio Grande 
Sul) with two distinct objectives: in the area of 
Rodeto Velho, corroborative evidences were sought 
for geological interpretation based on previous geo- 
magnetic and gravity data; in Santa Maria, compara- 
tive soundings were planned between mineralized and 
non-mineralized areas. In Rodeio Velho, the soundings 
confirm sediment thicknesses of hundreds of meters, 
probably affected by vertical structures and the pres- 
ence of alternating intercalated resistive and conduc- 
tive layers. In the area of Santa Maria, the soundings in 
the mineralized areas present a more conducting inter- 
mediary layer which is —, coincident with 
the position of the mineralized layer. 


147,021 
N91-21653/1/GAR 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

bare gman Branch Data Base for Main Magnetic 
Field Analysis. 

R. A. Langel, and R. T. Baldwin. Apr 91, 107p NAS 
1.15:104542, REPT-91E01726, NASA-TM-104542 


The data sets used in geomagnetic field modeling at 
GSFC are described. Data are measured and obtained 
from a variety of information and sources. For clarity, 
data sets from different sources are categorized and 
processed separately. The data base is composed of 
magnetic observatory data, surface data, high quality 
aeromagnetic, high quality total intensity marine data, 
satellite data, and repeat data. These individual data 
categories are described in detail in a series of note- 
books in the G namics Branch, GSFC. Bhs cata- 
log reviews the original data sets, the processing histo- 
ry, and the final data sets available for each i in ividual 
category of the data base and is to be used as a refer- 
ence manual for the notebooks. Each data used 
in geomagnetic field modeling has varying levels of 
complexity requiring specialized processing routines 
for satellite and observatory data and two general rou- 
tines for processing aeromagnetic, marine, land 
survey, and repeat data. 


PC A06/MF A01 


147,022 

N91-21654/9/GAR PC A14/MF A02 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Geomagnetic Model Investigations for 1980 - 1989: 
A Model for Strategic Defense Initiative Particle 
Beam Experiments and a Study in the Effects of 
Data Types and Observatory Bias Solutions. 

R. A. Langel, T. J. Sabaka, and R. T. Baldwin. Apr 
91, 311p AS 1.15:104541, REPT-91E01682, NASA- 
TM-104541 


Two suites of geomagnetic field models were generat- 
ed at the request of Los Alamos National Lab. con- 
cerning Strategic Defense Initiative (SDI) research. 
The first is a progression of five models incorporating 
MAGSAT data and data from a sequence of batches 
as a priori information. The batch sequence is: post 
1979.5 observatory data, post 1980 land survey and 
selected aeromagnetic and marine survey data, a spe- 

cial White Sands (NM) area survey by Project Rieonet _ 
with some additional post 1980 marine survey 

and finally DE-2 satellite data. These models Bong 2 
13th deg and order in their main field terms, and deg 
and order 10 in their first derivative temporal terms. 
The second suite consists of four models based solely 
upon post 1983.5 observatory and survey data. They 
are of deg and order 10 in main field and 8 in a first deg 
Taylor series. A comprehensive error analysis was ap- 
plied to both series, which accounted for error sources 
such as the truncated core and crustal fields, and the 
neglected - and low — crustal fields. Comparison 
of the r spectrum of the MGST (10/81) model 
with those of this series show good agreement. 


NATURAL RESOURCES & EARTH SCIENCES 


147,023 
PB91-190306/GAR PC A03/MF A01 
Geological Survey, Denver, CO. 

ly of the San Francisco Voican- 


ic s 

K. L. Tanaka, T. C. Onstott, and E. M. Shoemaker. 

He rll en Sut foc. o Congress 
so availa ‘om Supt. o' . Library of 

catalog card no. 90-2914. 


Remanent magnetizations were determined for 657 
sites of volcanic rocks in the San Francisco volcanic 
field, an area of about 4,800 km2 in the southern part 
of the Colorado Plateau. The field includes scattered 
basaltic cinder cones and flows as well as silicic and 
intermediate rocks mostly in voluminous eruptive cen- 
ters. About 90 percent of the sites yielded clear polari- 
ty determinations; the remainder have scattered data 
or peculiar directions. Comprehensive stratigraphic 
controls--paleomagnetic polarity data, K-Ar and other 
absolute-age determinations, su relations, 
and lithologic associations--and state of preservation 
of the ci ae nn ore, 
ments of 503 separate eruptions related to 

vents and flows and 80 silicic to intermediate domes, 
flows, and flow sequences. The eruptions are as- 
signed to threee magnetopolarity sequences (polarity 
chronozones). 


147,024 

PB91-190785/GAR PC A05/MF A01 
Stanford Univ., CA. John A. Blume Earthquake Engi- 
neering Center. 

Method for Rock Fissure Hazard Analysis. 

M. Noda, and A. S. Kiremidjian. Mar 91, 95p REPT- 


94 

Grant NSF-BCS87-21370 

Sponsored by National Science Foundation, Washing- 
ton, DC., and Obayashi Corp., Tokyo (Japan). 


A stochastic rock fissure hazard model is presented 
based on geological characterization of the occur- 
rence and propagation of fissures. The hazard model 
is developed in two steps: (1) fissure propagation 
model and (2) fissure occurrence model. For the fis- 
sure propagation model, the initiation point, length, azi- 
muth and depth of fissures are described as random 
variables that define the spatial distribution, direction 
and extent of fissure propagation in a i 

volume. From the model pr ilities of a fissure 
crossing an underground waste repository can be esti- 
mated given that a fissure has been initiated. Fissure 
occurrences are represented as a Poisson stochastic 
process. The fissure occurrence and fissure propaga- 
tion models are combined to obtain the probability of 
fissures crossing a waste repository as a function of 
time. In particular, probabilities of at least one fissure 
crossing the repository at a site during the life of a re- 
pository can be estimated with the proposed model. 


147,025 

TIB/B91-00695/GAR PC E14 
Bremen Univ. (Germany, F.R.). Fachbereich 5 - 
Geowissenschaften. 

Modellierung ischer Prozesse im Sicker- 
wasser und Grundwasser. Die 

und das Problem saurer Grubenwaesser. (Model- 
ling of geochemical processes in seepage water 
and groundwater. — weathering and the acid 
mine drainage 

M. Koelling. 1990, 141p 

In German. Berichte aus dem Fachbereich Geowis- 
senschaften der Universitaet Bremen, no. 8. 


Thermodynamic equilibrium models represent an im- 
portant tool for the description of geochemical proc- 
esses in natural ground and seepage water systems. 
In part | of the thesis, interpretation methods are pre- 
sented and discussed at the example of data from dif- 
ferent geochemical environments. Furthermore, the 
effects of analysis and calculation errors are ly 
assessed using sensitivity analy The ir i 
tions show that in natural systems, often kinetic equi- 
libria rather than thermodynamic equilibria have to be 
assumed. Therefore, the model KINEQ was 
and calculations for a given set of up to three minerals 
approaching a kinetic equilibrium are presented and 
compared to the results for natural systems. In part Il, 
Pape experiments and model considerations on 
the geochemical and kinetic processes accompanied 
with the formation of acid mine drainage are present- 
ed. In column experiments with quartz sand containing 
2% pyrite and calcite, feldspar and kaolinite, pyrite 
weathering rates and the buffering effect of different 
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Hydrology & Limnology 


pete Ber Ragan a The pH-dependency of 
pyrite dissolution rates was determined in in microbiologi- 
experiments. Microbially medi- 

weat was found to have a maximum 

2 with deeolton rates nthe order of 109) 


pure water. For the silicates, adsorption which 
for chlorite, kaolinite and albite described by 
muir-isotherm was found to be the main buffering 
the activ of hycrogen lone adsorbed wae oun 
ineaiy dependent on pH flowing a was found 
bad. au HN) wh N = Os ty i 
and n = 0.7 for 


it 
331383 


(Copyright (c) 1091 by by F meatone lay "Cian no. 91 000695.) 
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AD-A234 173/3/GAR PC A03/MF A01 
Rhode Island Univ., Kingston 
Evaluation of South Water Cay, 
Groundwater Model. 


Belize: -Based 
D. A. Colden. 25 Aug 90, 31p 
Grant N00123-89-G-0545 


the transition zone is referred to as the fresh-salt water 
interface. The position of this interface was described 
as a function of the ratios of the fresh and saltwater 
densities times the watertable elevation above sea 


PC A18/MF A03 
Corps of Engineers, St. Paul, MN. St. Paul District. 
Mississippi River Headwaters Lakes in Minnesota, 
Low Flow Review. 


Final rept. 
Oct 90, 407p 


In response to the drought in 1988, the low flow for the 
Mississippi Headwaters Lakes projects was reviewed. 
This review concludes that the routine low flow dis- 
charge rates for each project lake are adequate for 
present needs. However, some institutional aspects of 
the plan for low flow rate cas cianupdion eit It is ex- 
se ney ene a ae ne re- 
leases in excess of the routine low flow plan wou id be 
upward revision batter tee ps or dis- 
charge of 554 cfs will not be recognized without first 
consulting with the Minnesota Chippewa Tribe. 


147,028 
DE91009724/GAR PC A14/MF A02 
Sandia National Labs., Albuquerque, Ni 

model of 


the Los Medanos region near the Waste Isolation 
Pilot Plant for the purpose of performance assess- 


K. F. Brinster. Jan 91, 302p SAND-89-7147 
'6DP00789 
of Energy, Washington, DC. 


modeling three-dimensional, regional ground-water 
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flow for assessing the performance of the Waste Isola- 
tion Pilot Plant (WIPP) in the Los Medanos region near 
Carlsbad, New Mexico. Geochemical and hydrological 
evidence indicates that flow is transient in the Rustler 
Formation and the Capitan aquifer in response to 
Sora na. hydrologic, and climatic conditions. 
Before Pleistocene, ground-water flow in the Rus- 
tler Formation was generally eastward, but uneven tilt- 
ing of the Delaware Basin lowered the regional base 
level and formed fractures in the evaporitic sequence 
of rocks approximately parallel to the basin axis. Dis- 
solution al the fractures, coupled with erosion, 
formed Nash Draw. Also, the drop in base level result- 
ed in an increase in the carrying power of the Pecos 
River, which n incising the Capitan/aquifer near 
Carlsbad, New Mexico. Erosion and downcutting re- 
leased hydraulic pressure that caused a reversal in 
Rustler ground-water flow direction near the WIPP. 
Flow in Rustler west of the WIPP is toward Nash 
Draw and eventually toward Malaga Bend; flow south 
= 4 WIPP is toward Malaga Bend. 126 refs., 70 figs., 
S. 


147,029 

N91-21450/2/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

a AL. George C. Marshall Space Flight 
nter. 

Geosim: A Numerical Model for Geophysical Fluid 

Flow Simulation. 

K. A. Butler, T. L. Miller, and H. Lu. Feb 91, 34p NAS 

1.15:103528, NASA-TM-103528 


A numerical model which simulates geophysical fluid 
flow in a wide range of problems is described in detail, 
and comparisons of some of the model’s results are 
made with previous experimental and numerical stud- 
ies. The model is based upon the Boussinesq Navier- 
Stokes equations in spherical coordinates, which can 
be reduced to a cylindrical system when latitudinal 
walls are used near the pole and the ratio of latitudinal 
length to the radius of the sphere is small. The equa- 
tions are approximated by finite differences in the me- 
ridional plane and spectral decomposition in the azi- 
muthal direction. The user can specify a variety of 
boundary and initial conditions, and there are five dif- 
ferent spectral truncation options. The results of five 
validation cases are presented: (1) the transition be- 
tween axisymmetric flow and baroclinic wave flow in 
the side heated annulus; (2) the steady baroclinic wave 
of the side heated annulus; (3) the wave amplitude 
vacillation of the side heated annulus; (4) transition to 
baroclinic wave flow in a bottom heated annulus; and 
(5) the Spacelab Geophysical Fluid Flow Cell (spheri- 
cal) experiment. 


147,030 

N91-21603/6/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Remote Sensing Estimation of Total Chlorophyll 
Pigment Distribution in Barra Bonita Reservoir. 

E. M. Leaodemoraesnovo, C. Z. F. Braga, and J. G. 
Tundisi. Nov 90, 15p INPE-5202-PRE/1664 


Preliminary results of a research project carried out at 
the Barra Bonita Reservoir to assess how the current 
remote sensing technology can provide useful infor- 
mation for limnological studies are discussed. Water 
samples collected memes | the LANDSAT 5 overpass 
were used to calibrate Thematic Mapper data and to 
generate an empirical model for estimating the total 
surface chlorophyll pigment distribution in the reser- 
voir. 


147,031 

N91-21607/7/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Temporal Variation of Areas Occupied by Aquatic 
Macrophytes in the Tucurui Reservoir Through 
Landsat. Data. 

M. Demouraabdon, and M. Meyer. Nov 90, 6p INPE- 
5174-PRE/1643 

In Portuguese; English Summary. Presented at the 
6TH Brazilian Symposium on Remote Sensing, 
Manaus, 24-29 Jun. 1990. 


LANDSAT/TM data were used to identify the occur- 
rence of —— macrophytes within the Tucurui reser- 
voir, Para State, Brazil. Images of the dry period were 
used in the consecutive years from 1986-1987. The 
classification of the macrophyte areas was done by 
slicing vegetative index imagery derived from applying 
the normalized ratio between LANDSAT/TM bands 
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and 4. Those classes were used as training sites to 
implement a maximum likelinood classification on 
remaining study area. The results were plotted in maps 
using the scale of 1:250,000. 


147,032 
PBS1-190207/GAR PC A05/MF A01 


ees Survey, Cheyenne, WY. Water Resources 


Use of Paleoflood investigations to Improve 

+ a gar Analyses of Plains Streams in 
'yoming. 

Water resources investigation. 

M. E. Cooley. 1990, 85p USGS/WRI-88-4209 

Also available from Supt. of Docs. Prepared in coop- 

eration with Wyoming State Highway Dept., Cheyenne. 


The purpose of the report is to describe the results of 
the investigation of paleoflood techniques that were 
conducted to: (1) Develop additional information per- 
taining to historical peak flows at selected streamflow- 
gaging stations, and (2) use the additional information 
to improve flood-frequency curves at the stations by 
making the curves more representative of long-term 
conditions. Paleoflood hydrology is defined as ‘...the 
study of the movements of water and sediment in 
channels before the time of continuous hydrologic 
records or direct measurements’ (Costa, 1986, p. 428). 
Paleoflood techniques have been used for describing 
the flood history and for extending flood records. 
Some pertinent paleoflood investigations include stud- 
ies by Costa (1978, 1986); Kochel and Baker (1982); 
and Gregory (1983). A brief discussion of the methods 
used in paleoflood hydrology and examples of histori- 
cal adjustments to flood-frequency curves are present- 
ed in the report. 


147,033 

PBS1-190223/GAR PC A06/MF AO1 
Geological Survey, Reston, VA. Water Resources Div. 
Infiltration and a within the Albu- 
querque, New Mexico Area with a Section on His- 
torical Water-Resource Trends during the 1954- 
80’s Period of Urban Growth. 

Water resources investigation. 

C. L. Goetz, and S. G. Shelton. 1990, 105p USGS/ 
WRI-90-4055 

Also available from Supt. of Docs. Sponsored by New 
Mexico State Engineer Office, Santa Fe, and Albu- 
querque City Public Works Dept., NM. 


Since 1950, the city of Albuquerque, New Mexico, has 
more than tripled in population, growing from 96,815 
inhabitants in 1950 (U.S. Department of Commerce, 
Bureau of the Census, 1952) to 350,575 inhabitants in 
1984 (City of a Planning Division, 1986). 
The City of Albuquerque Planning Division (1986) com- 
piled statistics projecting population growth for Albu- 
querque and the ep metr itan area, citing 
a population of 404,079 in 1980, with a projected pop- 
ulation of 506,000 by 1990. Managers and planners 
need current and historical information on water re- 
sources in order to efficiently use these resources for a 
rapidly expanding population. To provide the types of 
planning information needed, the U.S. Geological 
Survey, in cooperation with the New Mexico State En- 
= Office and the Public Works Department of the 

ity of Albuquerque, in 1983 began a study of precipi- 
tation, infiltration, and evapotranspiration characteris- 
tics in the Albuquerque metropolitan area. The study 
included an evaluation of the historical changes in 
water resources during the 1954-80’s period of urban 
growth. The report describes and quantifies the proc- 
esses of infiltration and evapotranspiration in the Albu- 
querque metropolitan area. The report also describes 
and quantifies historical changes in precipitation, 
ground-water withdrawals, water levels in wells, and 
stream discharge. 


147,034 

PB9$1-190249/GAR PC A03/MF A01 

Geological Survey, Reston, VA. Water Resources Div. 

Governing Equations and Model ximation 

Errors Associated with the Effects of Fiuid-Stor- 

age Transients on Solute Transport in Aquifers. 
ater resources investigation. 

D. J. Goode. 1990, 28p USGS/WRI-90-4156 

Also available from Supt. of Docs. 


During transient ground-water flow, the fluid mass per 
unit volume of aquifer changes as the potentiometric 
head changes, and solute transport is affected by the 
change in fluid storage. Three widely applied numeri- 
cal models of two-dimensional transport i ite 
the effects of transient flow on solute transport by re- 


moving redundant flow-equation terms from the trans- 
port equation. However, in certain circumstances fluid- 
storage terms remaining in the transport equation are 
erroneously held constant in these models. For the 
case of increasing heads, the approximation leads to 
velocities that are too high and reduced dilution at fluid 
and solute sources. The errors are quantified by 
means of two simple analytical examples and a numer- 
ical simulation. In some cases, the errors induced in 
transport simulations by ignoring temporal changes in 
fluid-storage terms are comparable to the errors from 
assuming steady-state flow. For conceptual models 
that are based on the assumption of constant fluid 
density, the product of porosity and aquifer thickness 
oongee in time: initial porosity times thickness plus 
the change in head times the storage coefficient. The 
formula reduces to the saturated thickness in water- 
table aquifers if porosity is assumed to be equal to the 
storage coefficient. 


147,035 

PB91-190264/GAR PC A03/MF A01 
Geological Survey, Rolla, MO. Water Resources Div. 
Simulation of Flood Hydrographs for Small Basins 
in Missouri. 

Water resources investigation. 

L. D. Becker. 1990, 50p USGS/WRI-90-4045 

Also available from Supt. of Docs. Prepared in coop- 
eration with Missouri State Highway and Transporta- 
tion Commission, Jefferson City. 


The report summarizes the data and analytical proce- 
dures used in an investigation to determine character- 
istics of flood hydrographs from small gaged rural and 
urban drainage basins. The report also presents re- 
gression equations developed for estimating basin lag- 
times, peak discharges, and flood volumes, and de- 
scribes a technique for simulating flood hydrographs. 
Descriptions of the applicability, accuracy, and limita- 
tions of the equations and technique, and examples of 
their use are given. This is the final report resulti 
from the investigation of flood hydrographs from small 
rural and urban basins in Missouri, and supplements a 
previous report (Becker, 1986) that provides tech- 
niques for estimating flood-peak discharges from 
urban basins. 


147,036 
PB91-190280/GAR PC A03/MF A01 
ee Survey, Doraville, GA. Water Resources 


Analysis of the Effects of Hypothetical Changes in 
Ground-Water Withdrawal from the Floridan Aqui- 
fer System in the Area of Glynn County, Georgia. 
Water resources investigation. 

R. B. Randolph, and R. E. Krause. 1990, 40p USGS/ 
WRI-90-4027 

Also available from Supt. of Docs. Prepared in coop- 
eration with Brunswick, GA., Georgia Dept. of Natural 
Resources, Brunswick, Coastal Area Planning and De- 
velopment Commission, Brunswick, GA., and Corps of 
Engineers, Washington, DC. 


The report describes the development and examples 
of application of a three-dimensional, ground-water 
flow model of the Floridan aquifer system in the area of 
Glynn County, Ga. The model can be used to evaluate 
the effects of various ground-water withdrawal alterna- 
tives on ground-water levels in areas where the occur- 
rence of or potential for saltwater intrusion limits the 
availability of freshwater supplies. The hydrogeologic 
framework and the ground-water flow regime of 
Floridan aquifer system in the area is described briefly 
and the aquifer characteristics used in the construction 
of the model are defined. Boundary conditions, model- 
construction methods, and assumptions and limita- 
tions to the model are described. Development and 
calibration of the Glynn County model required cou- 
pling it with the RASA model to provide flows along the 

| boundaries for each flow condition. The model 
then was calibrated against predevelopment (1880) 
and May 1980 conditions. The Glynn County model is 
used in the study to evaluate the effects on the flow 
system of hypothetical changes in ground-water with- 
drawal. Management scenarios of future water-supply 
alternatives were developed by the U.S. Army Corps of 
Engineers. The effects of the alternatives on the 
ground-water flow system are simulated and compari- 
sons are made to determine the relative value of each 
development scenario. 


147,037 


PB91-190298/GAR PC A04/MF A01 





Sostegent Survey, Cheyenne, WY. Water Resources 


Stream-Aquifer System in the Upper Bear River 
Valley, Wyoming. 
Water resources investigation. 
K. C. Glover. 1990, 66p USGS/WRI-89-4173 
Also available from Supt. of Docs. Prepared in coop- 
eration with Wyoming State Engineers Office, Chey- 
enne. 


The report describes the interaction between the 
stream and — systems of the upper Bear 
River valley. Topics discussed include: (1) The hydrol- 
ogy of the stream-aquifer systems, (2) methods used 
to evaluate the effects of ground-water withdrawals on 
—— and (3) results of applications of the meth- 


147,038 
PB91-192344/GAR PC A06/MF A01 
Letionn Water Resources Research Inst., Baton 


Rouge. 
Nature and Rates of Bacterial Metabolism in the 
Aquifers of Southeastern Louisiana. 
yy completion rept. 

Graber, and P. _ Sep 90, 104p 
Sponsored by Geological Survey, Reston, VA. Water 
Resources Div. 


High Na-HCO3 water in the stacked sand and clay aq- 
uifer system of Southeastern Louisiana was found to 
be caused by a combination of baterial oxidation of or- 
ene matter, ion exchange, and calcite dissolution. 

issolution of feldspar had little impact on water chem- 
istry. Na and alkalinity are highly correlated as a result 
of calcite dissolution and subsequent exchange by 
clays of 2 Na ions for each Ca ion. Na content is a 
good indicator of the amount of calcite dissolved. The 
contribution to the carbon budget by bacterially-medi- 
ated organic radation is substantial and coequal to 
the contribution by calcite dissolution. Microbial activity 
is dominated by aerobic bacteria, and there is little or 
no contribution by either sulfate-reducers or methano- 
gens. Bacterial activity is concentrated within the 
deeper aquifers, and is much less important in the 
shallow and intermediate sands. The average rate of 
CO2 production is estimated to be .0054 mmol/L/yr, 
while in high CO2 productivity areas, rates are more 
than ten times greater (.064 mmol/L/yr). 


147,039 

PB91-192351/GAR PC AO5/MF A01 

eeeeee Water Resources Research Inst., Baton 
louge. 

Identification of High-Risk Atmospheric and Sur- 

face Conditions for Urban Flash Flooding in Louisi- 

ana. 

Project completion rept. 

K. K. Hirsch’ k, and M. F. Coxe. Sep 89, 100 

Portions of this document are not fully legible. Spon- 

sored by Geological Survey, Reston, VA. Water Re- 

sources Div. 


The study identified and cataloged significant flash 
floods that occurred in Louisiana's main urban areas, 
defined and described the synoptic atmospheric envi- 
ronment leading to flash flooding, and compared and 
contrasted the atmospheric and surface conditions 
that develop into urban flash floods in different parts of 
the state. The potential for flash flood occurrence can 
be estimated from the number of days having daily 
rainfall totals of > or = 2 inches. Actual days of occur- 
rence of flash floods will take place on about 25% - 
50% of the potential flash flood days. In general, the 
southernmost cities of Louisiana have a higher poten- 
tial for flash flood occurrence than the northernmost 
cities. Spring is the season most prone to. both poten- 
tial and actual urban flash flooding, although fall and 
early winter are also flood-prone seasons throughout 
most of Louisiana. Urban flash flooding has increased 
in frequency in recent years in Monroe and Alexandria, 
but decreased in Lafayette. Most urban flash floods in 
Louisiana occur in response to a frontal situation, sup- 
ported by an upper air trough or cutoff low to the west, 
and frequently a squall line in association with the 
front. Disturbed tropical weather from tropical storms 
and hurricanes is also a source of flash flooding, pri- 
marily in summer and fall. The degree of soil moisture 
storage was found to be an important determinant of 
whether a potential flood would become an actual 
flood. An Urban Flash Flood Geographic Information 
System (UFFGIS) was developed to monitor the 
nature of cnn & surface conditions in select urban 
basins. High-risk scenarios were used to describe the 
potential for future flooding in each city. 
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PB91-195768/GARi PC A03/MF A01 
buen Water Resources Research Center, Knox- 
ville. 

Fiscal Year 1989 Program Report: Tennessee 
Water Resources Research Center. 

Annual rept. 

E. W. Colglazier. Sep 90, 37p USGS/G-1591-01 
Grant DI-14-08-0001-G1591 

See also report for 1988, PB90-202185. Sponsored by 
Geological Survey, Reston, VA. Water Resources Div. 


The report details the FY 89 research program accom- 
plished by the Tennessee Water Resources Research 
Center under the U.S. Department of Interior's State 
Water Resources Research Institute Program. Fore- 
most was the desire of the Tennessee Water Re- 
sources Center to direct its funded research efforts to- 
wards environmental and policy related issues which 
have been identified by the Statewide Advisory Council 
and various state agencies. Project 02 involves the 
final phase of a multi-year project that focused on a 
major water quality problem in Tennessee - soil ero- 
sion due to agricultural practices. Project 03 addresses 
the problem of the contamination of groundwater 
sources with organic chemicals from underground 
storage tanks, from — and from other waste dispos- 
al practices. Project 04 is concerned with the develop- 
ment of an accurate evapotranspiration (ET) estima- 
tion method for Tennessee and the mid-south. Proj 
05 addresses a major public concern in eastern Ten- 
nessee - the protection of municipal drinking water 
supplies. 
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147,041 
DE91002018/GAR PC A03/MF A01 
University of Wyoming Research Corp., Laramie. 
Western Research Inst. 
Western oil shale conversion using the 
eae process. 

Y. Cha, L. J. Fahy, and R. W. Grimes. Dec 89, 
dep DOE/MC/1 1076-2954 
Contract FC21-86MC11076 
Sponsored by Department of Energy, Washington, DC. 


Western Research Institute (WRI) is continuing to de- 
velop the Recycle Oil Pyrolysis and Extraction (ROPE) 
process to recover liquid hydrocarbon products from 
oil shale, tar sand, and other solid hydrocarbonaceous 
— The process consists of three major steps: 
(1) pyrolyzing the hydrocarbonaceous material at a low 
temperate (T (le) ‘400(degrees)C) with recycled prod- 
uct oil, (2) completing the pyrolysis of the residue at a 
higher temperature > 400(degrees)C) in the ab- 
sence of product oil, and (3) combusting the solid resi- 
due and pyrolysis gas in an inclined fluidized-bed reac- 
tor to produce process heat. Many conventional proc- 
esses, such as the Paraho and Union processes, 
not use oil shale fines (particles smaller than 1.27 cm 
in diameter). The amount of shale discarded as fines 
from these processes can be as high as 20% of the 
total oil shale mined. Research conducted to date sug- 
gests that the ROPE process can significantly improve 
the overall oil recovery from western oil shale by proc- 
essing the oil shale fines typically discarded by con- 
ventional processes. Also, if the oil shale fines are co- 
processed with shale oil used as the heavy recycle oil, 
a better quality oil will be produced that can be blended 
with the original shale oil to make an overall produce 
that is more acceptable to the refineries and easier to 
pipeline. Results from tests conducted in a 2-inch 
process development unit (PDU) and a 6-inch bench- 
scale unit (BSU) with western oil shale demonstrated a 
maximum oil yield at temperatures between 700 and 
750(degrees)F (371 and 399(degrees)C). Test results 
also suggest that the ROPE process has a strong po- 
tential for recovering oil from oil shale fines, upgrading 
shale oil, and separating high-nitrogen-content oil for 
use as an asphalt additive. 6 refs., 10 figs., 11 tabs. 
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DE91002206/GAR PC A08/MF A01 
Department of Energy, Washington, DC. Office of Oil, 
Gas and Shale. 
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Mineral Industries 


and on enhanced oil 
recovery, April-June 1990. Progress review No. 63, 
quarter ending June 30, 1990. 
Progress rept. 
A. Tiedemann. Mar 91, 172p DOE/BC-90/3 


pr 
conten to senurcalnh taps hates Ganka pelanaes ie 
oil recovery, but that are threatened by the large 
number of wells abandoned each year. This report de- 
scribes the progress of research activities in the fol- 
lowing areas: chemical 
oe recovery; resource 


echnology; geoscie: 
pe technology. (CK) 


ing; gas 
microbial 
nce technology; and environmen- 
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DE91002228/GAR PC A04/MF A01 
Columbia Univ., New York. School of Engineering and 
Applied ied Science. 


eee of structurally modified surfactants 
with reservoir minerals: Calorimetric, spectrosco- 

pic and electrokinetic study. Final report. 

Progress rept. 

P. Somasundaran, A. Sivakumar, and Q. Xu. Mar 91, 

54p DOE/BC/14432-5 

Contract FG22-89BC 14432 

Sponsored by Department of Energy, Washington, DC. 


The objective of this ot A. to elucidate mecha- 
nisms of adsorption of modified surfactants 
on reservoir minerals oane to ‘one a full understand- 
ing of the effect of the surfactant structure on the 
nature of the adsorbed layers at the molecular level. 
An additional aim is to study the adsorption of surfac- 
tant mixtures on simple well-characterized minerals 
and on complex minerals representing real conditions. 
The practical goal of these studies is the identification 
of the optimum surfactant structures and their combi- 
nations for micellar flooding. In this work, the experi- 
ments on adsorption were focussed on the position of 
sulfonate and methyl groups on the aromatic ring of 
alkyl xylene sulfonates. A multi-pr approach 
consisting of calorimetry, electrokinetics, wettability 
and spectroscopy is planned to elucidate the adsorp- 
tion mechanism of surfactants and their mixtures on 
minerals such as alumina and kaolinite. 32 refs., 15 
figs., 7 tabs. 


147,044 


DE91002232/GAR PC A03/MF A01 
University of Southern California, Los Angeles. Dept. 
of Petroleum Engineering. 

Long waves in parallel flow in Hele-Shaw cells. 

M. Zeybek, and Y. C. Yortsos. Apr 91, 43p DOE/BC/ 
14600-7 

Contract FG22-90BC14600 

Sponsored by Department of Energy, Washington, DC. 


During the past several years the flow of immiscible 
pari imae re tha eh mp arb airy 


it, specifical 

cous fingering instabilities and finger growth. The prac- 
tical ramifications regarding oil recovery, as well as 
many other industrial processes in porous media, have 
served as the primary driving force for most of these 
investigations. By contrast, little attention has been 
paid to the motion of lateral fluid interface, which are 
parallel to the main flow direction. Parallel flow is an 
often encountered, lh much overlooked regime. 
The evolution of fluid interfaces in parallel flow in Hele- 
Shaw cells is studied both theoretically and experi- 
mentally in the large capillary number limit. It is shown 
that such interfaces support wave motion, the ampli- 
tude of which for long waves is the KdV 
equation. Experiments are conducted in a long Heie- 
Shaw cell that validate the theory in the symmetric 
case. 35 refs., 16 figs. 
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Characterization of oil and gas reservoir ——- 
. Seventh quarterly report, October 1 
es 4, 1990. 
rogress rept. 
1990, 18p DOE/BC/14403-T4 
Contract FG22-89BC14403 
Sponsored by Department of Energy, Washington, DC. 


Progress in the seventh quarter of research is summa- 
rized with respect to seven main subtask areas. These 
subtask areas are (1) definition of the distribution of 
carbonate sandbar facies for Grayburg reservoirs; (2) 
definition of three-dimensional geometry of carbonate 
sand bodies; (3) analysis of engineering and petrophy- 
sical attributes of reservoir flow units; (4) development 
and testing of extended conventional oil recovery 
Strategies; (5) characterization of gas reservoirs; (6) 
geologic and engineering characterization of generic 
gas reservoir types; and (7) refinement of exploitation 
Strategies. Key areas of progress for the seventh quar- 
ter concern subtasks 1, 2, 3, and 6. 


147,046 

DE91009855/GAR PC A04/MF A01 
Sandia National Labs., Albuquerque, NM. 
Contributions of polymers to bentonite and sapo- 
nite fluids. 

N. Guven, L. L. Carney, and D. J. Panfil. Feb 91, 63p 
SAND-88-7113 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


Polymers have been used in drilling fluids for many 
years. However, the confusion surrounding the use of 
polymers in the oil field has severely limited their effec- 
tiveness. Many oilfield workers simply put all polymers 
in the same category without regard to the many differ- 
ences that exist among them. Homopolymers and co- 
polymers of acrylic acid and a copolymer of styrene 
and maleic anhydride are found to have profound ef- 
fects on the rheological and filtration properties of 
clay-based fluids up to 300(degrees)F. These contribu- 
tions of the polymers are greatly diminished when the 
clay/polymer fluids were autoclaved at 400(degrees)F. 
Thus, the effects of these polymers are expected to be 
negligible at and above 400(degrees)F. Homo- and co- 
polymers of acrylic acid with molecular weights below 
5000 almost eliminate the anomalous viscosity rise of 
the bentonite fluids at temperatures between 250-- 
450(degrees)F. A homopolymer of acrylic acid with a 
molecular weight of 60,000 and a co-polymer of sty- 
rene and maleic anhydride with very high molecular 
— further enhances the anomalous viscosity rise 
of the bentonite fluid. The original viscosity profile of 
the saponite fluid is characterized with a high initial vis- 
cosity up to 200(degrees)F which is followed by a 
steep thinning at higher temperatures. The addition of 
homo- and co-polymer of acrylic acid causes a com- 
plete reversal in the fluid viscosity. They become thin 
at lower temperatures (up to 250(degrees)F) and ex- 
perience a sudden viscosity rise at higher tempera- 
tures. All the above polymers greatly improve the filtra- 
tion losses of the fluids at room temperatures as indi- 
cated by the API test. The filtration tests at high pres- 
sure and high temperatures were inconclusive due to 
the frequent blow-outs that occur during the tests. 


147,047 
DE91010239/GAR PC A06/MF A01 
Lawrence Berkeley Lab., CA. 

Analytical expressions for the permeability of 
random two-dimensional Poisson fracture net- 
works based on regular lattice percolation and 
equivalent media theories 

K. Hestir, and J. Long. Aug ‘so, 107p LBL-30289 
Contract AC03-76SF0009' 

Sponsored by Gassioeuma of Energy, Washington, DC. 


In order to apply these theories to random systems, 
the authors (1) define the equivalent to the case where 
probability, p = 1, (2) define p in terms of the statistical 
parameters of the random network, and (3) define the 
equivalent of the coordination number, z. An equiva- 
lent for p is found as a function of the connectivity, 
(zeta), which is defined as the average number of inter- 
sections per fracture. This number can be calculated 
from the fracture density and distributions of fracture 
length and orientation. Then the equivalent p is de- 
fined by equating the average run length for a random 
network as a function of (zeta) to the average run 
length for a lattice as a function of p. The average run 
length in a random system is the average number of 
segments that a fracture is divided into by intersec- 
tions with other fractures. In a lattice, it is the average 
number of bonds contiguous to a given bond. Also, an 
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average coordination number can be calculated for the 
random systems as a function of (zeta). Given these 
definitions of p and z, expressions for permeability are 
found based on percolation theory and equivalent 
medial theory on — lattices. When the expression 
for p is used to calculate the correlation length from 
percolation theory, an empirical formula for the size of 
the REV can be developed. To apply the models to 
random length systems, the expression for (zeta) must 
be modified to remove short fractures which do not 
contribute to flow. This leads to a quantitative predic- 
tion of how permeability decreases as one removes 
shorter fractures from a network. Numerical studies 
provide strong support for these models. These results 
also apply to the analogous electrical conduction prob- 
lem. 25 refs., 11 figs., 9 tabs. 


147,048 
DE$1010292/GAR PC A03/MF A01 
Illinois Dept. of Energy and Natural Resources, Spring- 
field. Geological Survey. 
Research on improved and enhanced oil recovery 
in Illinois through reservoir characterization. 
(Quarterly technical report), January 1 through 
March 28, 1991. 
7 ress rept. 

. Oltz. 10 Apr 91, = DOE/BC/14250-7 
ak FG22-89BC14 
Sponsored by ccamanka of Energy, Washington, DC. 


This project will provide information that can maximize 
hydrocarbon production, minimize formation damage 
and stimulate new production in Illinois. Such informa- 
tion includes definition of hydrocarbon resources, 
characterization of hydrocarbon reservoirs, and the im- 
plementation of methods that will improve hydrocar- 
bon extractive technology. Increased understanding of 
reservoir heterogeneities that affect oil recovery can 
aid in identifying producible resources. The transfer of 
technology to industry and the general public is a sig- 
nificant component of the program. The project is de- 
signed to examine selected subsurface oil reservoirs in 
Illinois. Scientists use advanced scientific techniques 
to gain a better understanding of reservoir compo- 
nents and behavior and address ways of potentially in- 
creasing the amount of recoverable oil. Initial produc- 
tion rates for wells in the Illinois Basin commonly de- 
cline quite rapidly and as much as 60 percent of the oil 
in place can be unrecoverable using standard operat- 
ing procedures. Heterogeneities (geological differ- 
ences in reservoir make-up) affect a reservoir’s capa- 
bility to release fluids. By-passed mobile and immobile 
oil remain in the reservoir. To learn how to get more of 
the oil out of reservoirs, the ISGS is studying the nature 
of reservoir rock heterogeneities and their control on 
- distribution and production of by-passed, mobile 
oil. 


147,049 

DE$1619461/GAR PC AO6/MF AO1 
Uranium demand, dow g = Aer and i 1991-2000: A 
report to Greenpeace. F Report. 

Cc. O’ —— Jan 90, Nop INIS-mf-12778 
U.S. Sales Only. 


Taking account of recent developments in relation to 
existing nuclear power plants and applying realistic 
schedules to new developments, this study has calcu- 
lated estimates of future nuclear power plant capacity 
which are slightly lower than other published forecasts 
for 1996, and significantly lower (by between 7 and 9 
per cent) than other forecasts for 2000. This data was 
then used to calculate demand for newly-mined urani- 
um in each year from 1991 to 2000. Detailed data re- 
lating to some 40 existing uranium mines and twenty 
planned projects to estimate supply during the same 
period, have also been analysed. Combining the esti- 
mates for supply and demand, the study forecasts a 
small shortfall in supply during 1991-1995. However, 
this shortfall can be covered by a slight reduction in the 
uranium stocks which will exist at that time and, on the 
basis of experience during recent years, it is unlikely to 
result in more than a modest increase in prices. Supply 
is expected to significantly exceed demand from 1996- 
1998, and to slightly exceed demand in 1999-2000. 
This is likely to exert downward pressure on uranium 
prices, keeping them close to their current low levels in 
real terms. This information is then used to gauge the 
economic prospects for development of new uranium 
mining capacity in Australia between now and the end 
of the century. 18 refs., 6 tabs. (Atomindex citation 
22:019785) 


147,050 
DE$1619489/GAR 


PC A03/MF A01 


France. 
Arrete du 15 janvier 1990 fixant les regles d’etab- 
lissement et de transmission des statistiques d’ex- 
position aux rayonnements ionisants du personnel 
des mines de substances radioactives. (Order of 
15 January 1990 fixing the rules for preparing and 
transmitting ionizing radiation exposure statistical 
data on personnel mining radioactive substances). 
Feb 90, 12p INIS-XN-300 
In French. Published in the Journal officiel de la Re- 
we francaise. 

les Only. 


This Order provides that operators mining radioactive 
substances must establish each year statistical data 
on exposure of personnel to ionizing radiation in work 
and installations, as specified in its annexes. (Atomin- 
dex citation 22:019828) 


147,051 

DE91769176/GAR PC A07/MF A01 
REWO Chemische Werke GmbH, Steinau an der 
Strasse (Germany, F.R.). 

Entwicklung neuer moeglichst einheitlicher nich- 
tionischer Tenside fuer die tertiaere Erdoelfoer- 
derung. Abschlussbericht. (Development of new, 
possibly uniform, nonionic tensides for enhanced 
recovery of petroleum. Final report). 

1990, 140p ETDE-mf-1769176 

In German. With appendix in separate volume. 

U.S. Sales Only. 


The findings show that with ethoxylated tensides in en- 
hanced petroleum recovery, high and even very high 
electrolyte concentrations in the deposit water can be 
compensated for up to a certain degree by increasing 
the degree of ethoxylation. Tenside mixtures of ethox- 
ylated non-ionic and animonic tensides can be adapt- 
ed to the deposit temperatures without any problems 
by varying the EO chain length and the mixing ratio. 
The opacity of the tenside mixture can be used as a 
selection criterion. In a system ‘crude oil-saline water- 
tenside’, a temperature increase to the turbidity point 
of the tenside mixture will result in dehydratation of the 
ethoxylated tenside molecules. The flooding experi- 
ments show that the turbidity point of the tenside 
system should be slightly above the deposit tempera- 
ture. (orig./EF). 


147,052 


N91-21617/6/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Banco de Dados Digitais Para Exploracao Geolo- 
gica NA Faixa Mineralizada Em Cu-Zn Do Pojuca 
(Carajas), Baseado Em Dados Geologicos, Geoqui- 
micos, de Sensores Remotos E de Elevacao (Digi- 
tal Data Bank for Geological Exploration in the 
Mining Belt of the Pojuca (Carajas) Cu-Zn Deposit, 
Based on Geological, Geochemical, Remote Sens- 
ing, and Elevation Data). 

W. R. Paradella, C. A. Kushigbor, and A. G. Fabbri. 
Nov 90, 16p INPE-5172-PRE/1641 

In Portuguese; English Summary. Presented at the 
6TH Brazilian Symposium on Remote Sensing, 
Manaus, Brazil, 24-29 Jun. 1990. 


Several aspects of the development of a digital geo- 
logical data base for regional and detailed exploration 
in the Pojuca area, Carajas Province, are discussed. A 
230 sq km test site was selected centered in the 
Pojuca Cu-Zn deposit. UTM-registered multiple data 
sets were constructed which include TM-LANDSAT 
images, a DEM represented by images of Elevation, 
Slope, and Aspect, digitized geology and ten planes 
representing Fo NC data from soil samples (Al, 
Fe, Mg, Mn, Ti, Co, Ni, V, Cu, and Zn). The multiple 
data set will be used for many ‘studies at distinct reso- 
lutions, to compare digital processing methods in RS 
and to extract possible relationships between the dif- 
ferent images that can be relevant in terms of geologi- 
cal — mineral resources, and environmental 
analysis. 


147,053 

PAT-APPL-7-654 458/GAR PC NO3/MF A04 
Department of the Interior, Washington, DC. 

Bore Hole Measuring Device. 

Patent Application. 

J. K. Odum. 13 Feb 91, 22p PB91-193334 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 





The invention relates to the field of measuring devices. 
In particular, the invention may be used for indicating 
the position of features in a hole or cylinder. More par- 
ticularly the device according to the invention has 
been found useful in measuring the features, such as 
fracture planes, including the precise orientation and 
iyi width of such features in the sides of unlined 
e holes. 


147,054 


PAT-APPL-7-657 627/GAR PC A03/MF A01 
Department of the Interior, Washington, DC. 

Method of Locating Underground Mine Fires. 
Patent Application. 

W. H. Pomroy, and L. Laage. Filed 21 Feb 91, 13p 
PB91-193326 

See also PB90-116039. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An improved method of locating an underground mine 
fire by comparing the pattern of measured combustion 
product arrival times at detector locations with a real 
time computer-generated array of simulated patterns. 
A number of electronic fire detection devices are 
linked thru telemetry to a control station on the sur- 
face. The mine’s ventilation is modeled on a digital 
computer using network analysis software. The time 
required to locate a fire consists of the time required to 
model the mines’ ventilation, generate the arrival time 
array, scan the array, and to match measured arrival 
time patterns to the simulated patterns. 
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PAT-APPL-7-685 115/GAR PC NO3/MF A04 
Department of the Interior, Washington, DC. 

Impact Assisted Segmented Cutterhead. 

Patent Application. 

R. J. Morrell, D. A. Larson, and P. L. Ruzzi. Filed 15 
Apr 91, 11p PB91-193318 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An impact assisted, segmented cutterhead device is 
provided. The cutterhead device comprises a plurality 
of cutting bit segments deployed in side-by-side rela- 
tionship to form a continuous cutting face, a plurality of 
impactors individually associated with one of the plu- 
rality of cutting bit segments, an impactor rod for each 
impactor for connecting that impactor to the corre- 
sponding bit segment, a plurality of shock mounts for 
dampening the vibration from the respective impactor, 
and mounting means, such as mounting brackets, for 
mounting the cutterhead to a base machine. 


147,056 

PATENT-5 013 093 Not available NTIS 
Department of the Interior, Washington, DC. 

Universal Ripper Miner. 

Patent. 

R. J. Morrell, and D. A. Larson. Filed 4 May 89, 
patented 7 May 91, 17p PB91-193243, PAT-APPL-7- 
351 134 

Supersedes PB89-212922. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A universal ripper miner used to cut, collect and trans- 
fer material from an underground mine working face 
includes a cutter head that is vertically movable in an 
arcuate cutting cycle by means of drive members, 
such as hydraulically actuated pistons. The cutter 
head may support a circular cutter bit having a circular 
cutting edge that may be indexed to incrementally 
expose a fresh cutting edge. An automatic indexing 
system is disclosed wherein indexing occurs by means 
of a worm gear and indexing lever mechanism. The 
invention also contemplates a bi-directional bit holder 
enabling cutting to occur in both the upstroke and the 
downstroke cutting cycle. Another feature of the inven- 
tion discloses multiple bits arranged in an in-line, radi- 
ally staggered pattern, or a side-by-side pattern to in- 
crease the mining capacity in each cutting cycle. 


147,057 


PATENT-5 015 039 Not available NTIS 
Department of the Interior, Washington, DC. 
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Seay Actuated Mechanical Rock Excava- 
‘or. 


Patent. 

S. J. Anderson. Filed 8 Jan 90, patented 14 May 91, 
7p PB91-193193, PAT-APPL-7-461 950 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


An apparatus for placing a hard compact material such 
as rock surrounding a drill hole into axial tension for 
the purpose of breaking and excavating the material by 
virtue of a dual piston and arrangement disposed 
within a fluid cylinder wherein the first piston is at- 
tached to a thrust rod member the second piston is 
attached to a wedge member having an outwardly ta- 
pered conical end and a feather member surrounding 
the wedge and thrust members; wherein the feather 
segments have a conical profile on both their internal 
and external peripheries. 


147,058 
PB91-190256/GAR PC A02/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Germanium. 

T. O. Llewellyn. Oct 90, 9p 

Also available from Supt. of Docs. 


The estimated domestic refinery production and con- 
sumption of germanium decreased compared with the 
levels of 1988. Infrared systems and fiber optics con- 
tinued to be the major end uses. The domestic fiber- 
optic market for germanium decreased for the fourth 
consecutive year, and consumption for the application 
was about 25% less than that of 1988. Topics dis- 
cussed in the report include the following: Domestic 
Data Coverage; Legislation and Government Pro- 
grams; Strategic Considerations; Domestic Produc- 
tion; Consumption and Uses; Prices; Foreign Trade; 
World Review; Outlook; Definition, Grades, and Speci- 
fications. 


147,059 

PB91-190314/GAR 
Geological Survey, Denver, CO. 
rete and Alteration of the Phosphate De- 
posits of Florida. 

S. J. Van Kauwenbergh, J. B. Cathcart, and G. H. 
McClellan. 1990, 55p USGS-BULL-1914 

Also available from Supt. of Docs. Library of Congress 
catalog card no. 89-600376. 


The Neogene phosphorites of Florida were deposited 
in a major phosphogenic province that extended from 
North Carolina into the Florida Peninsula. Phosphate 
mining in Florida was initially confined to high-grade 
deposits in Polk and Hillsborough Counties. In recent 
years mining has progressed deeper into sections in 
this district and to the southern extension of the district 
in Hardee and Manatee Counties. In the future, mining 
could move even further south into DeSoto County. 
The phosphatic sediments of the Florida deposits are 
unconsolidated or partly consolidated sand, clay, and 
carbonate rock (limestone and dolomite). The most 
abundant minerals of the Florida deposits include car- 
bonate-fluorapatite (francolite), quartz, dolomite, and 
clay minerals. Francolite is the only economic phos- 
phate mineral. The study shows that all the Florida de- 
posits are altered or are mixtures of more and less al- 
tered material. 


PC A04/MF A01 
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PB91-190488/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989: Peat. 
R. L. Cantrell. Oct 90, 15p 

Also available from Supt. of Docs. See also report for 
1988, PB90-231838. 


U.S. peat demand peaked at 1.5 million tons in 1987, 
— 4-year period of record growth. Demand im- 
proved by an average of 12% per year during the 
period, eclipsing previous records. Growth in domestic 
production was also one. increasing at an average 
annual rate of 9%. The following topics relating to 
peat, are discussed in the report: Domestic Data Cov- 
erage; Production; Consumption and Uses; Stocks; 
Prices; Foreign Trade; World Review; Current Re- 
search; Outlook; Background. 


PC A03/MF A01 


147,061 
PB91-194266/GAR PC A05/MF A01 
Graham (Reuben L.), Inc., Charleston, WV. 


147,063 


Mineral Industries 


Exploration-Production Studies in Drilled 
Devonian Shale Gas Wells. Annual 


echnical 
Report, February 1990-January 1991. 

R. L. Graham, and J. M. Foster. Feb 91, 100p GRI- 
91/0059 

Contract GRI-5090-213-2016 

See also PB90-199183. Sponsored by Gas Research 
Inst., Chicago, IL. 


The cooperative program is a continuing field oriented 
effort whose objectives are to identify productive gas 
zones, to develop a comprehensive set of diagnostics, 
to determine the effectiveness of various stimulation 
techniques, and to effect improved reservoir charac- 
terization. To date, the program has encompassed 83 
cooperative wells and 17 participating producers with 
outside funding in excess of 12.5 million dollars. The 
program has progressed from the identification of po- 
tential productive zones, through the development of 
more effective and comprehensive diagnostics and 
evaluations, and into the investigation, analysis and 
improvement of stimulation research and reservoir 
characterization. The report focuses on what was ac- 
complished during the past contract year regarding 
field experiments in stimulation research, reservoir 
characterization, and development of diagnostic field 
procedures for specialized experiments. The report 
summarizes the work accomplished on two coopera- 
tive wells (Emma Preece No. 1 and the CSW No. 2), 
bays presents in detail testing procedures developed by 


147,062 
PB91-194274/GAR PC A06/MF A01 
ICF Resources, Inc., Fairfax, VA. 

Impact of Improved Technology on Potential Re- 
serves of Tight Gas in East Texas and Northwest- 
ern Louisiana. Final Topical Report, October 1, 
1989-September 30, 1990. 

M. R. Haas. Dec 90, 116p GRI-90/0174 

Contract GRI-5083-211-0817 

Sponsored by Gas Research Inst., Chicago, IL. 


The East Texas/Northwestern Louisiana area has 
been one of the most active tight gas plays over the 
past decade. Advances in formation evaluation and 
stimulation technologies offer the pri of in- 
creased reserves at reduced costs from remaining 
tight gas resource. The purpose of the study was to 
estimate the remaining potential production from the 
low permeability portions of the Cotton Valley and 
Travis Peak Formations, the largest tight gas forma- 
tions in the area. For a 14,000 square mile study area 
that straddles the Texas/Louisiana border and the 
Sabine Uplift, a remaining estimated 2.8 Tcf is techni- 
cally recoverable from the Cotton Valley Sand and 1.2 
Tcf from the Upper Travis Peak. These estimates were 
based on a regional Br op appraisal of currently 
producing reservoirs. Typical wells were analyzed and 
used as the basis to extrapolate expected future pro- 
duction from the remaining undeveloped areas of 
these reservoirs. The analysis incorporated potential 
improvements in formation evaluation and stimulation 
technologies and current costing and industry financial 
parameters to estimate potential reserves at alterna- 
tive wellhead prices. Reservoir data and analysis re- 
sults can be used to identify which geological and 
technical parameters are most important to efficient 
recovery of East Texas tight sands. Three case studies 
are also presented of improved technologies in the 
study area over the past decade. The studies indicate 
that technology improvements have been made in the 
design and implementation of new stimulation technol- 
ogies, as well as in formation evaluation and reservoir 
management. 


147,063 
PB91-194282/GAR PC A12/MF A02 
tion of Ad- 


Travis Peak and Cotton Valley Formation, Waskom 
me Harrison County, Texas Reservoirs. Topical 


eport. 
Feb 91, 275p GRI-91/0048 
Contract GRI-5090-211-1940 
See also PB90-240342. Prepared in cooperation with 
Holditch (S.A.) and Associates, Inc., College Station, 
TX., Teledyne Geotech, Alexandria, VA., and Texas 
Univ. at Austin. Bureau of Economic Geology. Spon- 
sored by Gas Research Inst., Chicago, IL. 


The Gas Research Institute has sponsored research 
directed towards improving the recovery efficiency and 
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reducing the cost of producing gas from tight reser- 
ts To more nes gen acquire data and perform re- 

arch experiments, the concept of Staged Field Ex- 
periments (SFEs) was devel . SFE No. 3 is the 
third well in a series of four SFEs. The well is located in 
the Waskom Field in Harrison County, Texas. Engi- 
neering and logic data were measured and ana- 
lyzed on the Travis Peak and Cotton Valley Forma- 
tions. SFE No. 3 provided a field laboratory site to test 
technology on in-situ stress profiling, fracture diagnos- 
tics, real-time fracture analysis, and pre- and post-frac- 
ture well performance analysis. The report documents 
the detailed information and results from GRI’s re- 
search efforts in SFE No. 3. 


147,064 

PBS1-194340/GAR PC A04/MF A01 

Texas Univ. at Austin. Bureau of Economic Geology. 
Controls on Reservoir Pr of 

Low-Permeability Sandstone, Frontier Formation, 

Moxa Arch, mocap Wyoming. Topical Report, 

April 1989-January 199 

S. P. Dutton. May 91, Sep GRI-91/0057 

Contract GRI- 5082-21 1-0708 

Sponsored by Gas Research Inst., Chicago, IL. 


Diagenetic history is one factor that influences reser- 
voir quality in low-permeability gas-bearing sandstones 
of the Upper Cretaceous Frontier Formation along the 
Moxa Arch in the Green River Basin, southwest Wyo- 
ming. Frontier Formation sandstones are litharenites 
and sublitharenites. Clean sandstones contain an av- 
erage of 1.6 percent cor Calchee porosity and 4.4 percent 

puaey. Icite, quartz, mixed-layer illite- 
smectite (MLIS), and illite are the most abundant ce- 
ments. The relative order of occurrence of diagenetic 
events was (1) mechanical compaction, (2) formation 
of illite and MLIS rims, (3) precipitation of quartz over- 
growths, (4) calcite cementation, (5) generation of sec- 
ondary porosity, and (6) intergranular pressure solution 
and stylolitization. Low permeability in Frontier sand- 
stones is caused by (1) loss of porosity due to compac- 
tion, (2) occlusion of primary pores by cements, par- 
ticularly calcite and quartz, and (3) lining of primary 
pores by fibrous illite and MLIS. Unstressed permeabil- 
ity to air averages 0.21 md in upper-shoreface, 0.14 
md in fluvial channel-fill, and 0.08 md in lower-shore- 
face sandstones. 


147,065 

PB91-195867/GAR PC A05/MF A01 
Texas Univ. at Austin. Dept. of Petroleum Engineering. 
Enhanced Reserve and Productivity Evaluation in 
Tight Gas Sands. Annual Technical Report, De- 
cember 1989-November 1990. 

M. M. Sharma, R. V. Everett, M. C. Quirein, A. L. 
Podio, and H. F. Dunlap. Nov 90, 93p GRI-91/0052 
Contract GRI-P9987-0275-S 

Prepared in cooperation with Schlumberger Well Serv- 
ices, Inc., — TX. Sponsored by Gas Research 
Inst., Chicago, IL 


The primary smilie derived from formation evalua- 
tion in tight gas zones are porosity, permeability, gas 
saturation, the presence and orientation of naturally 
occurring fractures and the in-situ stress profiles. 
These properties are determined primarily by electric 
logs in combination with other logs such as density, 
neutron, sonic and chemical elemental analysis logs. 
In the complex pore systems that typify a vast majority 
of tight gas sand resources, the interpretation of these 
logs is extremely complicated. The primary focus of 
the proposal is to adequately account for the complex 
‘e geometry and mineralogy in tight gas sands when 
interpreting logs to provide not only better estimates of 
porosity, gas saturation and permeability but also to 
help in identifying fracture orientation, mechanical 
properties and in-situ stress variations. Initial success 
has been achieved in developing a relationship to con- 
vert log-measured elemental abundances to calculat- 
ed mineral abundances for tight gas sands in the 
Travis Peak, and Cotton Valley formations of Texas 
and applying the same modeling methods to the Fron- 
tier formation of Wyoming. The authors have devel- 
oped improvements in their understanding of the fun- 
damental deformation behavior of rocks to develop a 
method to study the frequency dependent visco-elas- 
tic behavior of partially gas-saturated rocks. They have 
made electrochemical potential measurements on 
SFE No. 1 cores as a way to better account for shaly 
sand effects. These are the first such measurements 
reported for tight gas sands. They have developed 
some statistical methods to quantify the number of 
cores that are needed to characterize a non-ho! 
neous formation. In addition, they are able to provide 
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an improved intrinsic permeability derived from logs of 
chemical elemental measurements as well as an im- 
proved stress calculation derived from a gas correc- 
tion to acoustic measurements. 


147,066 
PB91-195891/GAR 
Maurer En we , Inc., Houston, TX. 

Deep Drill Research. Volume 1. Summary 
ere. Fina Seneeh November 1988-August 1990. 
W. C. Maurer, E. E. Andersen, M. Hood, G. Cooper, 

and N. Cook. Jun 90, 60p TR-90-7 -VOL-1, GRI-90/ 
Contract GRI-5088-260-1731 

See also Volume 2, PB91-195909. Prepared in coop- 
eration with California Univ., Berkeley. Sponsored by 
Gas Research Inst., Chicago, IL. 

Also available in set of 5 reports PC E99/MF E99, 
PB91-195883. 


Maurer Engineering Inc. (MEI) under contract with the 
Gas Research Institute (GRI), evaluated drilling of 
deep gas wells to determine future research projects. 
Three major areas were covered: (1) typical perform- 
ance _— and procedures for wells exceeding 
15,000 ft; (2) capabilities and limitations of alternative 
drilling mechanisms; and (3) a review of the rock me- 
chanics involved in drilling and wellbore stability. Re- 
sults of the study showed, that in deep wells seventy 
percent of the time is spent drilling or tripping due to 
slow penetration rates and reduced bit life. This is 
caused by changes in rock properties that are the 
result of high over burden and drilling fluid pressures. 
An economic and qualitative analysis evaluated and 
queued technologies that could increase penetration 
rates and extend bit life. The candidates providing the 
best possibility of success and maximum savings are 
PDC/TSD shear bits, slimhole drilling, roll-cone bits, 
and downhole motors; of these, improvements in 
shear bits have the best opportunity for near-term re- 
sults. The report will serve many readers as a conven- 
ient reference for descriptions of deep drilling systems 
currently used in the U.S., typical performance data, 
mechanisms of wellbore stability, and descriptions of 
— variety of mechanism used to comminute 
rock. 
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147,067 

PB91-195909/GAR PC AO5/MF A01 
Maurer eas: Inc., Houston, TX. 

Deep Drilling Basic Research. Volume 2. Deep Drill- 
ing Aotiity. Final Report, November 1988-August 


E. E. Andersen, W. C. Maurer, M. Hood, G. Cooper, 
er Cook. Jun 90, 78p TR-90-7 7-VOL- 2, GRI-90/ 
Contract GRI-5088-260-1731 

See also Volume 1, PB91-195891 and Volume 3, 
PB91-195917. Prepared in cooperation with California 
Univ., Berkeley. Sponsored by Gas Research Inst., 
Chicago, IL. 

Also ae in set of 5 reports PC E99/MF E99, 
PB91-195883. 


The project is aimed at decreasing the costs and in- 
py the efficiency of drilling gas wells in excess of 
15,000 feet. The volume summarizes a Phase | activity 
to examine the state-of-the-art drilling processes and 
deep drillin mg activity in the Rocky Mountain, Mid-Conti- 
nent, and Gulf Coast regions. Well data was used to 
break the drilling operation into its component parts 
and identify areas where potential cost savings are 
high enough to justify research. Results show that 
70% of the time in drilling a deep gas well is spent 
drilling or tripping due to slow penetration rates and 
reduced bit life. An appendix describes average re- 
gional welis. 


147,068 
PB91-195917/GAR 


PC A07/MF A01 
ineering, Inc., Houston, TX. 

Drilling Basic Research. Volume 3. Rock 
Final Report, November 1988-August 


E G. “Andersen, W. C. Maurer, M. Hood, G. Cooper, 
poked Cook. Jun 90, 127p TR-90-7-VOL-3, GRI-90/ 
Contract GRI-5088-260-1731 

See also Volume 2, PB91-195909 and Volume 4, 
PB91-195925. Prepared in cooperation with California 
Univ., eg Sponsored by Gas Research Inst., 
Chicago, IL. 

Also available in set of 5 reports PC E99/MF E99, 
PB91-195883. 


Hoang & 


The project is aimed at decreasing the costs and in- 
creasing the efficiency of drilling gas wells in excess of 
15,000 feet. The volume presents a review of the mi- 
crophysics of rock deformation and identifies the con- 
ditions that result in elastic, ductile, and brittle defor- 
mation. The three principal rock destruction methods 
(crushing, melting/vaporizing, and shearing) were 
mathematically modeled to establish maximum theo- 
retical drilling rates and determine the elements that 
control and affect these rates. The factors that cause 
the change in drillability of the rock with increased 
depth were examined. 


147,069 

PB91-195925/GAR PC A07/MF A01 
Maurer Engineering, Inc., Houston, TX. 

Deep Drilling Basic Research. Volume 4. System 
Descriptions. Final Report, November 1988-August 


E. E. Andersen, W. C. Maurer, M. Hood, G. Cooper, 

jn a Cook. Jun 90, 142p TR-90-7: -VOL-4, GRI-90/ 
4 

Contract GRI-5088-260-1731 

See also Volume 3, PB91-195917 and Volume 5, 

PB91-195933. Prepared in cooperation with California 

Univ., Berkeley. Sponsored by Gas Research Inst., 

Chicago, IL. 

Also available in set of 5 reports PC E99/MF E99, 

PB91-195883. 


The project is aimed at decreasing the costs and in- 
onooet the efficiency of drilling gas wells in excess of 
15,000 feet. The volume summarizes an investigation 
of conventional, advanced, and novel drilling systems. 
Based on an examination of drilling processes, solu- 
tions were developed with the potential of achieving 
longer bit life and high penetration rates. Each solution 
was configured into a complete drilling system and 
compared to conventional rotary drilling. 
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PB91-195933/GAR PC A06/MF A01 
Maurer ‘iling Baw Inc., Houston, TX. 

Deep Drilling Basic Research. Volume 5. System 
Evaluations. | Final Report, November 1988-August 


E. E. Andersen, W. C. Maurer, M. Hood, G. Cooper, 
ate Cook. Jun 90, 118p TR-90-7- VOL-5, GRI-90/ 
Contract GRI-5088-260-1731 

See also Volume 4, PB91-195925. Prepared in coop- 
eration with California Univ.,-Berkeley. Sponsored by 
Gas Research Inst., Chicago, IL. 

Also available in set of 5 reports PC E99/MF E99, 
PB91-195883. 


The project is aimed at decreasing the costs and in- 
creasing the efficiency of drilling gas wells in excess of 
15,000 feet. The volume presents a summary of an 
evaluation of various drilling techniques. Drilling solu- 
tions were compared quantitatively against typical 
penetration rates derived from conventional systems. 
A qualitative analysis measured the impact of a pro- 
posed system on the drilling industry. The mes sy 
determined that the best candidates for i a 
speed and efficiency of drilling deep gas wells include: 
PDC/TSD bits, slim-hole drilling, roller-cone bits, 
downhole motors, top-driven systems, and coiled- 
tubing drilling. 


147,071 

TIB/A91-00794/GAR PC E17 
Technische Univ. Clausthal, Clausthal-Zellerfeld (Ger- 
many, F.R.). Mathematisch-Naturwissenschaftliche 
Fakultaet. 

Kleintektonische Unr it im Zu- 
sammenhang mit pe ow RR 
(Small-scale tectonic faults and coal bursts). 

Diss. (Dr.rer.nat). 

U. Dumstorff. 10 Feb 89, 210p 

In German. 


The Ibbenbueren deposit is cited as an example to 
show that in the past gas/coal bursts occurred only in 
locations where the coal seams were influenced by ge- 
ological faults. Movements along the fault interfaces 
modify the coal structure, so that spontaneous gas 
evolutions may be initiated in case of pressure drop. If 
the desorption rate is higher than the flow rate of meth- 
ane, movements of the coal mass will induce a gas/ 
coal burst. The author’s examinations showed that the 
hazard of rock bursts is highest with large-scale plate 
shifts, while small-scale tectonic surfaces pose a much 
smaller threat. This is assumed to be due to the fact 








that large-scale disturbances tend to be the site of 

py. os eet bh at cc Agree loads on 
structure. Copyright (c) 1991 FIZ. 

Citation no. 91:0007 7943 me ~ 


Natural Resource Management 


147,072 


DE91010012/GAR PC A03/MF A01 
Lawrence Livermore National _ CA. 

California mend flow in 198: 

Ro he, K. Briggs. 6 Feb 91, 42p UCID- 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


California’s energy use showed a modest increase 
(2.2%) in 1989 over 1988 which was in keeping with 
the steady increase in population that the state has 
experienced annually during the decade. All end-use 
sectors (residential, commercial, industrial, transporta- 
tion, etc.) contributed to the growth. The larger 
demand was met by increased imports of all major 
fuels. Only electrical imports remained close to 1988 
levels, in part due to increased output from Diablo 
Canyon nuclear plant whose performance exceeded 
expectations. California’s per capita energy consump- 
tion has traditionally been below the national average 
due to the relatively benign climate associated with its 
centers of population. The largest single use for 
energy in the state was for transportation which over- 
took industrial usage in the 60’s. Use of highway fuels 
continued to grow and reached all time highs in 1989. 
Highway congestion, a major problem and concern in 
the state, is anticipated to grow as the number of li- 
censed drivers increases; in 1989 the increase was 
3.4%. Output from the The Geysers Geothermal fields, 
the largest in the world, continued to falter as the 
steam output fell. Nonetheless new resources at the 
Coso Geothermal Resource Area and at the Wendel 
Geothermal field came on line during the year, and 
other geothermal areas were under active develop- 
ment. Novel sources of renewable energy (solar, wind, 
etc.) grew; however, collectively they made only a 
small contribution to the overall energy supply. Cogen- 
erated electricity sold to the utilities by small power 
producers inexplicably fell in 1989 although estimates 
of the total capacity available rose. Energy flow dia- 
grams illustrate energy sources and energy consump- 
tion. 


147,073 

PB91-190181/GAR PC A06/MF A01 
Forest Service, Denver, CO. Rocky Mountain Region. 
Draft Rocky Mountain — ~? ional Guide (Covering 
Forest Service Programs it Affect the States of 
Colorado, Kansas, Nebraska, South Dakota, and 
Wyoming (East of rof the Continental Divide)). 

Nov 90, 117 


» 11/p 
Also available from Supt. of Docs. 


The Forest Service’s mission is to protect public land 
and the environment, provide a sustained flow of re- 
newable resources, and administer nonrenewable re- 
sources. The National Forest System, Research, and 
State and Private Forestry are the major programs ad- 
dressed in the Regional Guide to accomplish the mis- 
sion. The National Forest System includes the admin- 
istration of national forests and national grasslands 
and management of natural resources within the prin- 
ciple of multiple use and sustained yield. Research in- 
cludes planning, coordination, and directing research 
programs to learn how man can best use and protect 
the plant, animal, soil, water, and esthetic resources of 
nonagricultural rural and nonurban lands for well-being 
and enjoyment. State and Private Forestry includes co- 
ordinating and providing leadership for intergovern- 
mental resource programs, technical and financial as- 
sistance to improve and protect tribal, state, and pri- 
vately-owned forest resources, and urban and commu- 
nity forestry. In doing this the Forest Service bears a 
host of legal and ethical responsibilities. The Rocky 
Mountain Regional Guide reflects the multitude of re- 
sponsibilities entrusted to them. 


147,074 


PB91-190330/GAR PC A06/MF A01 
National Park Service, Washington, DC. 
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Study of Development gre = Alternatives. Envi- 
ronmental ees New River 
Gorge National River, West Virginia. 

Draft rept. 

Sep 90, 103p 

Also available from Supt. of Docs.Color illustrations re- 
produced in black and white. 


The 1982 General a Plan for New River 
Gorge National River identified Kaymoor - a mine and 
company townsite - as a focal point for the interpreta- 
tion of early coal mining technology in the New River 
Gorge. Since 1982, a substantial amount of research 
has been done that confirms Kaymoor’s value as an 
important historic resource. The pattern of events that 
occurred at Kaymoor, such as the mine and town con- 
struction by outside industrialists, the innovative tech- 
nical solutions to the problems of mining coal within 
the steep gorge landscape, the use of immigrant and 
black labor, the fierce struggle to keep out the United 
Mine Workers of America, the transition from hand 
loading to mechanical processing, and the | ofa 
coal town that influenced West Virginia history 
to a great extent, are all nationally significant because 
of the impact West Virginia coal mining had on the na- 
tional scene in economic, social, industrial, and labor 
terms. Even lh the forces of gravity and weather 
have led to the deterioration of much of the historic 
fabric at Kaymoor, the extant remains still have the po- 
tential to evoke interest in the story of Kaymoor. The 
challenge at hand lies in protecting or enhancing what 
remains in the difficult environment, making the com- 
plex accessible to visitors, and interpreting those mini- 
mal remains in ways that bring the vitality of this once 
ag area to life in the minds of modern visitors. 
The Study of Development Concept Alternatives is 
needed to explore ways to create the change. 


147,075 

PB91-190355/GAR PC A09/MF A01 
Bureau of Land Management, Denver, CO. 

Resource Values and instream Flow Recommen- 
dations: Gulkana National Wild River, Alaska. 

B. Shelby, B. P. Van Haveren, W. L. Jackson, D. 
Whittaker, and D. Prichard. Sep 90, 191p BLM/YA/ 
PT-90/002/7200 

Also available from Supt. of Docs. 


The Gulkana River, a clear-water tributary to the 

River in south-central Alaska, was designated 
a National Wild River by Congress on December 2, 
1980. Inclusion into the Wild and Scenic Rivers 
System was based partially on its location in a wilder- 
ness environment with a variety of wildlife, excellent 
water quality, excellent habitat for resident and anad- 
romous fish, and ——— opportunities for recre- 
ational boating. The goal of the project was to identify 
the amount of water necessary to preserve and protect 
the natural values of the Gulkana National Wild River 
and its immediate corridor environs and to recommend 
a legal mechanism through which those recommend- 
ed flow regimes can be recognized and protected. 


147,076 

PB91-190447/GAR PC A03/MF A01 

} oe of Reclamation, Boise, ID. Pacific Northwest 
legion. 

Drought of 1990 in the Western States and Outlook 

for 1991. Executive Summary. 

1991, 45p 

Also available from Supt. of Docs. See also PB91- 

—- illustrations reproduced in black and 

ite. 


The Bureau of Reclamation (Reclamation) is the 
West's primary water resources management agency. 
In addition, Reclamation provides recreation, fish and 
wildlife, water quality, and other water-related benefits 
to the citizens of the West. The report summarizes the 
drought conditions that occurred in many areas of the 
Reclamation West during water year 1990-from Octo- 
ber 1, 1989, through September 30, 1990. Where infor- 
mation is available, some generalized predictions 
about the outlook for water supply in 1991 are provid- 
ed. (For some Reclamation projects, reservoir operat- 
ing plans for 1991 will not be prepared until after the 
report is published; therefore, the information herein 
may not represent the actual operating plans.) Next 
winter’s precipitation patterns cannot be predicted with 
any degree of certainty; therefore, any predictions in 
the document should be treated as ‘educated guess- 
es,’ based upon current conditions and the conditions 
expected if the winter season has high, average, or low 
precipitation. The reader is cautioned that the report 
summarizes water supply conditions at some selected 


147,080 
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Reclamation projects; not all projects are represented. 

Projects were selected for inclusion in the document 
based upon the availability of data and the severity of 
potential impacts from drought. 
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PB91-190454/GAR PC A07/MF A01 
Rogion of Reclamation, Boise, ID. Pacific Northwest 


Drccahe of 1800 in the Western States dnd Outiock 

for 1991. 

1991, 127p 

Also available from Supt. of Docs. See also PB91- 

ee illustrations reproduced in black and 
e. 


The report summarizes the drought conditions that oc- 
curred in many areas of the Reclamation West during 
water year 1990-from October 1, 1989, through Sep- 
tember 30, 1990. Where information is available, some 
generalized predictions about the outlook for water 
supply in 1991 are provided. (For some Reclamation 
projects, reservoir operating plans for 1991 will not be 
prepared until after the report is published; therefore, 
cnaee ine state herein may not represent the actual 

plans.) Next winter's precipitation patterns 


season has high, average, or low precipitation. The 
document also contains graphs on Paimer drought se- 
verity index compared to the average of all climate divi- 
sion indices. 
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N91-21605/1/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 
Experiences in Assessing Changes in the Use of 
Savanna Ecosystems. 

—— Nov 90, 12p INPE-5187-PRE/ 
Presented at the Recent Approaches and Methods for 
the Sustainable Use of Land in Latin America, San- 
tiago, Chile, 23 Jul. 1990; Sponsored by Scope. 


Some experiences on the ication of remote sens- 
ing data (MSS or TM/LAN T, HRV/SPOT, and 
AVHRR/NOAA) as a tool in assessing chai in the 
use of Brazilian savannas is presented. The adopted 
approach exposes the use of orbital data in order to 
understand the geographical distribution of the savan- 
nas, to estimate vegetation biomass, to identify and 
evaluate burned areas, and to monitor agricultural and 
reforestation activities in the savanna region. 


147,079 


N91-21606/9/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 


Campos — 
Verificacao de Parametros E 


y 
ies of Coastal Region Planni 


J. T. Demattos, and R. Vedovello. Nov 90, 7p INPE- 
5177-PRE/1646 

In Portuguese; English Summary. Presented at the 
6TH Brazilian Symposium on Remote Sensing, 
Manaus, Brazil, 24-29 Jun. 1990. 


A comparison is made of structural and textural ele- 
ments of orbital i (Thematic Mapper - LANDSAT 
and SPOT) for echnical mapping purposes. The 
objective is to obtain a subsidy for integrated survey 
focusing on the economic development and environ- 
mental control of coastal regions. 


147,080 

N91-21611/9/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 
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Analise rativa DOS Dados Avhrr/Noaa E 
Do Contato 


NA Delimitacao 

; Resultados Preliminares (Com- 
of on gee and TM/LAND- 
inary Result Savanna/Forest 


. Shimabukuro, om D.C. 
L. Lee. Nov 90, 17p p INPE-5200 HIPE/69 


In Portuguese; English Summary. Original Contains 
Color Illustrations. 


The relationship between advanced v igh resolu- 
tion radiometer (AVHRR)/NOAA and pel mapper 
(TM)/LANDSAT data is evaluated for — the 
ne Sn study is a 
contribution to the of a multisensor ap- 


Grosso, 

(UNEP-GRID Project) were evaluated by compari 

these results to the TM imagery, usi using a universal 

transverse Mercator (UTM) projection grid as a refer- 

ence. A regression analysis 

applied to evaluate the relati 

AVHRR of the estimated area. 

that the AVHRR and TM Le ear 

nificant correlation (r = 0.9874) and that the i 

ent variable (AVHRR) can explain about 97.5 percent 

of variations found in the estimated area with a stand- 

ard deviation of 6 percent. After the residu- 

als of the regression, it was found that there is no sig- 

nificant difference between AVHRR and TM sensor 

data in the spatial distribution of the savanna. The pre- 

ee ee ee ae outline the 
of multisensor to monitor the 


importance 
space-temporal dynamics of the vegetation of Brazil. 


147,081 

N91-21615/0/GAR 

Instituto de Pesquisas Espaciais, 
Campos ey 

Geracao de 


PC A02/MF A01 
Sao Jose dos 


Proportions Through xing Model). 

A. Abrahao, E. rr cater and M. Godoyjunior. Nov 
90, 8p INPE-5170-PRE/1639 

In Portuguese; English Summary. Presented at the 
6TH Brazilian S ium on Remote Sensing, 


ym 
Manaus, Brazil, 24-29 Jun. 1990. 


The steps for implementing and S coenie a linear 
mixing model are defined he principal compo- 
nents analysis. Using a LANDSAT-TM image, convert- 
ed to apparent reflectance, up to six synthetic new 
bands are produced. Each new band 


tal value. 


147,082 
ats a gg 


imenezrueda, J. T. Demai 
Nov 90, 16p INPE- 5176-PRE/1645_ 


+ 
orn Brazilian Symposium on 
Manaus, Brazil, 24-29 Jun. 1990. 


Procedures are summarized in satellite 
— as well as weat ‘a 
nm Piracicaba region 
ed form. The aim is to 
niques to correlate the 
flexes in the tonal and textural charact 
LANDSAT-TM. 


Po mage Reng 
emote Sensing 
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N91-21620/0/GAR PC A04/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 
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Num Trecho 
Do 
de | NDSA (Characterization 
in the Mearim (Ma) Middie-Low Valley 
LANDSAT/TM I 
, and T. M. Sausen. 


ritocruz, M. E. Mazzocato 
30 May 90, 52p INPE- 5075-PRE/ 1594 
Summary. Presented at the 
ymposium on Remote Sensing, 
Manaus, Brazil, 24-29 Jun. 1990. 


The existing lakes in the fluvial 
woe fge ee 
areas to migra 
panna ele 
a roug 
the elaboration of a r 
Sues inmion ola Gin Laie 
ing to bands TM 3, 4, and 5 of low 
walls ana taeana - 1985, 1986, and 1987 
were analyzed the drai network and 
tee fond tne evahention tc tne wal . They also 
precipitation data from 1973 to 1988, topograph- 
, and the Geological Information System. At 
end of the study it was to conclude that 
deforestation in the area is occurring at an 
pene wy: Besides the deforestation, the exist- 
ence of a high index of burning areas was also ob- 
served which facilitates the erosion process and can 


in of the Mearim 


lizing TM Data 

Pre? sony and K. Defaria. Nov 90, 9p INPE-5173- 
Portuguese; English apne Presented at the 

orn Brazilian Sopeshen Remote Sensing, 

Manaus, Brazil, 24-29 Jun. 1990. 


The “_— ae is to A ning - environmental information 
about indigenous areas. The s area is located in 
Boa Vista, Bonfim e “Alto Al 


9 Roraima Territory, 
Brazil. Based on visual of TM/LANDSAT data, 
several classes of vegetation associated with the land 
use were defined. The results show the possibilities 
and limitations of spatial technology to know the land 
use and environment risk. 


147,085 

PB91-196766/GAR PC A06/MF A01 
Ohio State Univ., Columbus. Dept. of Geodetic Sci- 
ence and Surveying. 

Refinement of Analytical Photogrammetric Tech- 
aoe for Application to Transportation Surveys. 


D. be. Merchant, and R. L. Tudhope. Mar 90, 114p 
FHWA/OH-90/009 
Administration, Colum- 


Federal Hi 
., and of Transportation, 


tensive 
oped at the Transportation Research 
for this purpose. 


147,086 


TIB/A91-00712/GAR 
Freiburg Univ. (Germany, F.R.). Inst. fuer Physische 


fare von AGRISAR-Daten in Kombination 
mit TM- SPOT-Daten unter Beruecksichtigung 


landwirtschaftlicher 
(Evaluation of AGRISAR data in combination with 
and SPOT data respecting land use. Final 


). 
W Ma\iser, and A. Rieg. 1988, 106p 
Contract BMFT 50QS8703 
In German. With 10 refs., 18 tabs., 33 figs. 


isticated models of the hy- 
drologic ility of a multitemporal 
essing of the multisensor data is shown. Relations be- 
tween values of reflection or backscatter and meas- 


‘distribu 0 were able to 
istri biomasspro- 

femporal classifications 
“(orig). ag te te B: FR Meh .) (Copyright (c) 1991 


Snow, Ice, & Permafrost 


147,087 
AD-A233 716/0/GAR 
Thayer School of E 


PC - MF A01 


ye er, 


of in Ice. 
Final rept. 1 Jan 86-31 Dec 90. 
|. Baker, and F. Liu. 19 Feb 91, 10p ARO-23056.1- 


GS, 
Contract DAAG29-85-K-0251 


Attempts have been made to examine dislocation 
structures in ice using transmission electron microsco- 
py and x-ray topography. The examination of disloca- 
tions in thin’ foils of ice prepared from bulk samples in 
the transmission e! microscope, using a special 
liquid nitrogen-cooled double-tilt specimen holder, had 
success. The chief reasons for this were the diffi- 
Culty of thin foil preparation and the fact that disloca- 
tion densities in ice are very low. Some fractography of 
ice surfaces was successfully performed using the 
electron microscope in scanning mode. In contrast to 
pA TEM work, — of dislocations in ice sam- 
up to 2 mm thick using x-ra' raphy were very 
successful. The work was erted of tre Notional 
—_ int Source at Brookhaven National Lab- 
tion with Prof. M. Dudley and Mr. 


the ideal material for x-ray topography 
consists i 
) becai dislocation densi- 
grain boundaries, 
and 


47,088 
AD-A234 089/1/GAR PC A03/MF A01 
Washington Univ., Seattle. Quaternary Research 


Process re ee ease. 
ee 
B. Hallet, and E Weddington. 1 Mar 91, 22p ARO- 


24376. 4-GS, 
Contract DAAL03-87-K-0058 


8 


studies of sorted pattern formation. Deterministic 





ients: Detection of a 
Final = 1 Sep 87-28 Feb 91. 
es ae ison, and J. M. Russo. Mar 91, 22p USGS/ 
Grant DI-14-08-0001-G1490 
Sponsored by Geological Survey, Reston, VA. Water 


variations in soil water content. 


NAVIGATION, 
GUIDANCE, & 
CONTROL 


Navigation & Guidance System 


PC A03/MF A01 


, E. A. Milne, 
A. W. Cooper. Jan 91, ‘te Rept no. NPS-PH-91-006 


Low altitude (81 m.) narrow-beam laser 
made from the 
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purposes. 
walk drift was the limiting factor for accuracy 
of nonrepeatable angle measurements. 


147,092 

N91-21746/3/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

identificacao de Parametros DA Deriva de Sen- 
sores Inercials (identification of Parameters De- 
a a 

Gandelman. Oct on 32p SOOO RPE 


Sak tea aUntaa, Gay eee Ganbeaeey tere 
drift), and random walk Se = a 


Not available NTIS 
inst. of Standards and Technology (NEL), 
we, MD. Robot Systems Div. 
and Data Structures for Un- 
derwater Mapping. 


Final rept. 

D.N. ot , and C. A. Shafer. 1990, 7p 
in IEEE s veanioat =lectrical and Electronics En- 

gineers) Transactions on Systems Man and Cybernet- 
20, n6 p1469-1475 1990. 


part of the Multiple Autonomous Underwater Vehi- 

(MA ee Oe cian name hes 
echnology, a spatial mapping lem 

developed to provide a model of the underwater 

i suitable for autonomous naviga' 


Fusion Devices (Thermonuciear) 


structure of mapping system and pie 
eee ee 
sonar. 


. Huntley, and D. J. Swanick. Filed 5 Dec 89, 
patented 8 Jan 91, — 834/6, PAT-APPL-7- 
446 262 XN-NAVEX' 
PAT-APPL-7-446 262. 

i ee eee ne : 
cme ae Ee possibly, foreign licensing. Copy o' 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A receiver selects and 
ae hana ob oh fs then delayed to put tin te 
The demodulated signal is delayed itin time 
synchronism with the same signal information from an 
omnidirectional antenna. A signal is then generated of 
peak pulses of the demodulated signal when 


demodulates an RF 
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Fusion Devices (Thermonuciear) 


147,096 
DE9101 ——- PC A04/MF A01 
Massachusetts | idge. Plasma 


inst. of Tech., 
Fusion 
Fusion development and technology. Technical 


a B. ery or 991, DOE/ER/54110-T2 
Contract Fi -91ER54110 0” 
Sponsored by Department of Energy, Washington, DC. 


This report discusses the following topics: supercon- 
Sroos Sihuanied saagaste spetanh and divertor Guvelep- 
tors; advanced po me ee oS snopes 
— coils; gyrotron development; com- 

reactor studies -- Aries; TER physics; ITER su- 
purconducting PF scenario and magnet aneivels; end 
a environmental and economic factors in fusion 
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Fusion Devices (Thermonuclear) 


147,097 


DE91618019/GAR PC A03/MF A01 
Ecole Polytechnique Federale de Lausanne (Switzer- 
land). Centre de Recherches en Physique des Plas- 
mas. 

Physics of an ignited tokamak. 

F. Troyon. Oct 90, 20p LRP-417/90 

Symposium on fusion technology (16th), London (UK), 
3-7 Sep 1990. 

U.S. Sales Only. 


There appears to be a consensus that time has come 
to embark on the design and construction of the next 

ation of tokamaks which is at the origin of the 
ITER initiative. Different proposals have been made 
based on different appreciation as to the size of the 
step which can be taken, related to considerations of 
cost, risk and duration of construction. A class of de- 
vices which may be considered the last the very high- 
field, high density ALCATOR-Frascati line of tokamaks 
have been proposed for some years specifically for 
this purpose. Today there remain three such projects: 
ignitor, Ignitex and CIT. The technology chosen limits 
the pulse length to a few seconds. These devices have 
evolved through the years becoming larger and much 
more expensive than originally anticipated, increasing 
the pressure to do more than just a simple demonstra- 
tion of ignition. There is another class of more ambi- 
tious devices which aim at creating long burning plas- 
mas in conditions as close as possible to those of a 
tokamak reactor in order to address all the plasma 
physics problems associated with long burn. Three 
such projects, NET, the european next step after JET, 
ITER and JIT are good examples of this approach. The 
ideal would be to design a device with sufficient margin 
to study burning plasmas over a wide range of param- 
eters. The object of this didactic presentation is to de- 
scribe the common physics basis of all these projects, 
compare their expected performance using present 
knowledge and list the physics problems associated 
with a burning plasma experiment. The comparison is 
not meant to be a judgement since the important pa- 
rameter is the cost/benefit ratio which is a matter of 
appreciation at this stage. 6 refs., 3 figs., 1 tab. (Ato- 
mindex citation 22:017733) 


147,098 


N91-21892/5/GAR PC A03/MF A01 
National Inst. for Fusion Science, Nagoya (Japan). 
Spectral Analysis of the Heliotron Field with the 
Toroidal Harmonic Function in a Study of the 
Structure of Built-in Divertor. 

H. Kaneko. Jan 91, 37p NIFS-71 


Representation of the vacuum magnetic field by a set 
of harmonic functions is useful for an analysis of a 
magnetic configuration. To analyze a helical configura- 
tion precisely, a harmonic function describing a pure 
helicity of the configuration is desired especially in he- 
liotrons, where the good quasi-symmetry is regarded 
as an advantage for a helical built-in divertor. Owing to 
the specific mode numbers in both the toroidal and the 
poloidal directions, the toroidal harmonic function is 
appropriate for a study of the helical field when a prac- 
tical method for a numerical calculation is provided. 
The helical components resonant with the helicity of 
the coil are dominant. A deviation from the natural 
winding law was found to be peculiar: only the compo- 
nents resonant with the helicity of the coil are domi- 
nant. A deviation from the natural winding law, such as 
in a traditional winding law, causes an enhancement of 
off-resonant components. The unique toroidal coordi- 
nates and, hence, the unique spectral representation 
is determined by a spectral series of the maximum 
area for the convergence of the field expression. The 
high accuracy of the representation was applied to a 
numerical investigation of the intricate structure of a 
helical divertor. A reticular structure of the scrap-off 
layer in a helical system is visualized with a trace of 
unclosed separatrix. The field line at the X-point is a 
nearly pure helix in the toroidal coordinates, and it was 
confirmed that the deviation is sufficiently small for di- 
vertor baffles to be rigidly installed, even when some 
additional field is expected in an experiment. 


147,099 


TIB/B91-00810/GAR PC E14 
Forschungszentrum Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Reaktorwerkstoffe. 
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Untersuchungen zum Gefuege und zum thermo- 
mechanischen Verhalten Silicium- 


im Hinblick auf ihre Verwendbar- 
(In on struc- 


ors 
A. Brandstaedter, K. Koizlik, J. Linke, and H. Nickel. 
Sep 90, 142p Rept no. Jue!--2380 
In German. Dissertation submitted by A. Brand- 
staedter. 
TIB Hannover: RA 831 (2380). 


Low Z-ceramics such as SiC are potential material 
candidates for plasma facing components in thermo- 
nuclear fusion reactors. To prove the applicability of 
ceramics it is necessary to analyse the fracture 
strength and to characterize the fracture mechanisms. 
Therefore the quantitative characterization of the 
structure and the analysis of the fracture surfaces are 
investigated and in addition the 4- point-bending 
strength is tested for three different SiC-qualities. To 
investigate the thermomechanical behaviour of these 
materials, high heat flux experiments are carried out 
using a 15 kW electron beam machine. A set of sam- 
ples are exposed to heat loads to obtain information 
about the influence of thermal shocks on the fracture 
strength. Two different loading scenarios are simulat- 
ed, a quasi stationary and a pulsed one, which are real- 
ized with a slowly rotating beam and a fast rotating 
beam. The results indicate that the fracture strength of 
the loaded samples is reduced in comparison to the 
as-received material and depends on the loading con- 
ditions. These results are confirmed by investigating 
the position of crack initiation, the mye tow the 
roughness of the fracture surfaces. (orig.). (Copyright 
(c) 1991 by FIZ. Citation no. 91:000810.) 


Isotopes 


147,100 

DE91619566/GAR PC A03/MF A01 
Australian Nuclear Science and Technology Organisa- 
tion, Sutherland. 

ANSTO training. 

1989, 14p INIS-mf-12774 

U.S. Sales Only. 


Australian Nuclear Science and Technology Organisa- 
tion’s traininng expertise in the fields of ionising radi- 
ation safety, industrial and medical uses of radioiso- 
topes and radioisotope handling are briefly outlined. 
ills. (Atomindex citation 22:019916) 


Nuclear Auxiliary Power Systems 


147,101 

DE91010319/GAR PC A04/MF A0O1 
Sandia National Labs., Albuquerque, NM. 

Mass and performance estimates for 5 to 1000 
kW(e) nuclear reactor power systems for space 
applications. 

L. O. Cree D. R. Gallup, and A. C. Marshall. Mar 
91, 64p SAND-90-0312 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


Masses and radiator areas of typical space nuclear 
power concepts are estimated as a function of the 
continuous electrical power required during a ten-year 
mission. Results are presented as a function of power 
level in the range of 5 to 1000 kW electrical. Three 
general reactor s will be discussed: (1) the radiati- 
vely cooled Star-C reactor technology with thermionic 
conversion external to the core; (2) liquid metal cooled 
technology with pin-type thermionic fuel element con- 
version in the core; and (3) the liquid metal cooled SP- 
100 reactor technology with thermoelectric, Brayton, 
Stirling, and Rankine conversion systems. Mass esti- 
mates include all satellite ee a except the pay- 
load itself. Area estimates include radiators to dump 
waste heat from the power conversion and power con- 
ditioning subsystems but not the payload. All system 
components utilize near-term technology with the ex- 
ception of the Sp-100 Rankine and refractory Stirling 
concepts. 26 refs., 20 figs. 
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147,102 
DE91619363/GAR PC A03/MF A01 
Philippine Nuclear Research Inst., Diliman, Quezon 


City. 

Detector e and energy calibration of the 
CRD HPGe gamma ‘ometer system. 

E. Z. Sombrito, M. C. Tangonan, and A. D. Bulos. 
1989, 35p PNRI-B(RC)-89003 

U.S. Sales Only. 


A gamma counting system with an intrinsic Germanium 
detector is characterized and the procedure for the ef- 
ficiency and energy calibration of the system is de- 
scribed. The calibration process was performed for the 
analysis of natural radionuclides in coal and of (sup 
137)Cs and (sup 134)Cs in imported food. (Auth.). 4 
figs., 4 tabs., 2 refs. (Atomindex citation 22:019629) 
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DE91740665/GAR PC A04/MF A01 
— Univ., Orsay (France). Inst. de Physique Nu- 
cleaire. 

Conception et optimisation d’un nouvel appareil 
de mesure en temps reel des aerosols radioactifs 
emetteurs alpha. (Conception and optimisation of 
anew apparatus for the radioactive aerosols alpha 
emitters measurement in real time). 

Thesis. 

M. Azzouzi Idrissi. Jul 88, 57p IPNO-T-8908 

In French. 

U.S. Sales Only. 


The measurement of the atmospheric contaminations 
due to artificial radioelements alpha emitters ((sup 
239) Pu, (sup 241) Am, (sup 244) Cm...) is a very diffi- 
cult problem to resolve because of the three following 
reasons: the nature of the radiation to detect; very 
small activities, which correspond to LDCA; existence 
in the atmosphere of descendants radon and thoron, 
which are alpha emitters too. To avoid the drawbacks 
that the present apparatus present, we have con- 
ceived, realised and focused a new apparatus based 
on the following principals: aerosols collection by gas 
jet technic on solid state support and measurement in 
real time under a few millibar pression using a solid 
detector. First of all, we have tried to make the aerosol 
collection rate better studying the collector nature and 
dimension influence, the distance between the collec- 
tor and the gas jet exit and the air flow. Using different 
supports, we have shown that the energy resolution is 
not depending on the support nature, but it depends 
very much on atmospheric conditions. Direct measure- 
ments of the radioactive samples are made by the an- 
nular detector insered between the nozzle and the col- 
lector. The good resolution, the efficacity and the dis- 
crimination of natural and artificial contaminations 
show off the feasibility of this apparatus. (ERA citation 
16:008088) 
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TIB/B91-00774/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Fokker-Planck treatment of coupled synchro-beta- 
tron motion in proton storage rings under the in- 
fluence of ca noise. 

G. Ripken, and E. Karantzoulis. Nov 90, 47p Rept 
no. DESY--90-135 


In the following report we investigate the stochastic 
particle motion in proton storage rings due to cavity 
noise in the framework of a Fokker-Planck treatment. 
The motion is described by using the canonical varia- 
bles x tilde, p tilde sub x , z tilde, p tilde sub z , sigma 
tilde, p tilde sub sigma = Delta E/E sub 0 which are 
derived from the variables x, p sub x, z, p sub z, sigma 
=sS-v sub 0 xt, p sub sigma = Delta E/E sub 0 of the 
fully six-dimensional canonical formalism by introduc- 
ing the dispersion formalism via a canonical transfor- 
mation. Thus synchrotron- and betatron-oscillations 
are treated simultaneously taking into account loca- 
lised cavities and all kinds of coupling (synchro-beta- 
tron coupling and coupling of the betatron oscillations 
by skew quadrupoles and solenoids). For the unper- 
turbed system we assume that the dispersion vanishes 
in the cavities. Then in linear order the synchrotron os- 
cillation is decoupled from the betatron motion. In 
order to set up the Fokker-Planck equation, action- 
angle variables of the linear coupled motion are intro- 
duced. The Fokker-Planck equation is solved for the 
case of phase noise and amplitude noise resulting 
from the cavities. The equations thus obtained are 
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TIB/B91-00800/GAR PC E09 
panne yo Elektronen-Synchrotron, Hamburg (Ger- 
many, 
Aufbau und Test des Full-Size-Prototypen fuer die 
zentrale Jetkammer des H1-Detektors. (Construc- 
tion and test of the full-size prototype for the cen- 
Diploma Th — of the H1 detector). 

loma Th 
= Scheonans Jul 90, 65p Rept no. DESY-FH1T--90- 
In German. 


In the framework of the H1 project for the central track 
chamber CJC a prototype with the full wire le’ 

2.31 m was built and taken into operation. This full-size 
prototype comprehends three complete cells of the in- 
ternal jet chamber CJC 1. The construction of the cells 
equals thereby in all points to that of the CJC. By this a 
chamber is available, by which important parameters 
like drift velocities, Lorentz angle, and position resolu- 
tion can be determined before taking the CJC into op- 
eration. Furthermore reparatures can be first tried at 
the prototype. Besides the experiences obtained in the 
erection of the prototype and the taking of the cham- 
ber into operation help in the corresponding working 
steps of the CJC. The dependence of the position res- 
olution on the position of the track in the detector was 
studied for the gas mixture Ar/CO sub 2 /CH sub 4 in 
the mixing ratio 89/10/1. For this several measure- 
ment series were taken up, in which the distance of the 
track from the signal-wire plane, the angle alpha be- 
tween the track and the signal-wire plane, and the 
angel theta between track and longitudinal detector 
axis were varied. At a drift path of 10 mm in cell 2a 
resolution of 160 mue m was reached, which increases 
for larger drift pathes because of the increasing of dif- 
fusion. For cell 1 however only a value of 180 mue m 
was reached. The determination of the position resolu- 
tion in dependence on the track angle showed that the 
best values for the resolution were aimed at tracks, 
which run parallel to the signal-wire plane. (orig./HSI). 
(Copyright (c) 1991 by FIZ. Citation no. 91:000800.) 
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TIB/B91-00803/GAR E09 
Deutsches Elektronen-Synchrotron, eatin “Ger 


many, F.R.). 

Calorimetry at the LHC. 

J. Colas, J.P. Repellin, T.S. Virdee, and R. Klanner. 
Nov 90, 52p Rept nos. DESY--90-136, LAPP-EXP-- 
90.11, LAL--90.68 

Large hadron collider (LHC) tsnchng Physics and in- 
strumentation, Aachen (Germany, F.R.), 4-9 Oct 1990. 
TIB: RA 2999(90-136). 


The Calorimeter Working Group of this workshop was 
formed in April 1990. In order to define the perform- 
ance criteria necessary for the extraction of the phys- 
ics signals, usually in the presence of large back- 

rounds, the subgroup ‘ae versus Calorimeter 

erformance’ convened by J.P. Repellin, worked 
closely with the Physics Working Group. This work is 
summarized in section 1. The Calorimeter Working 
Group devoted much time to the evaluation of the dif- 
ferent calorimeter techniques with a view of their use 
at luminosities of 10 (34) cm (-2) s (-1) and higher. We 
present here a summary of the contributions made by 
a large number of people during the last six months. At 
the first working group meeting in April, subgroups for 
the different techniques were formed. The subgroups 
met independently and reported regularly at the work- 
ing group meetings and finally during the first three 
days of the Aachen Workshop. Section 2 summarizes 
this work and short conclusions are given at the end of 
each of the sub-sections dealing with the individual 
calorimeter techniques. Section 2 also briefly summa- 
rizes the performance parameters relevant for the 
front-end electronics chain and recalls the radiation 
levels that the calorimeters will have to stand. (orig./ 
poe (Copyright (c) 1991 by FIZ. Citation no. 

03.) 
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TIB/B91-00804/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 


NUCLEAR SCIENCE & TECHNOLOGY 


Radiation Shielding, Protection, & Safety 


Seeeteten 96 Se cectastaie Bh8. bee Oe 
a ne ane Cane ae 


measuremen 

M.P. Dobberstein, F. Krawczyk, and M. Schaefer- 
Jotter. Nov 90, 19p Rept no. DESY--90-147 

TIB: RA 2999(90-147). 


The electrostatic field inside small drift cells shows in 
general edge effects which are not negligible. These 
are usually corrected by field shaping wires or stri 
The operating voltages of the field shaping electr 
have to be adjusted to maximize the field homogenei- 
ty. We present the underlying ideas of such an optimi- 
zation procedure for the cells of the ZEUS forward drift 
chambers. Using the finite difference code PROFI, the 
optimization can be performed automatically by a mul- 
tiple solution of the Poisson equation. An experimental 
verification of the optimal voltages was carried out 
measuring the gas amplifications at the six sense 
wires. Modifications of the drift cell geometry were 
necessary for calibration measurements with a laser 
beam. This caused additional distortions of the electro- 
Static field. Their influence was calculated using the 
MAFIA code, which allows to include open boundary 
conditions. (orig.). (Copyright (c) 1991 by FIZ. Citation 
no. 91:000804.) 
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TIB/B91-00822/GAR PC E09 
Bonn Univ. (Germany, F.R.). Physikalisches Inst. 

Bau und Untersuchungen zur Kalibrierung der 
SAPHIR-Szintillationszaehler. (Construction and 
calibration studies of the SAPHIR scintillation 
counters). 

Diploma Thesis. 

= Fs nag Mar 88, 45p Rept no. BONN-IR--88-26 
n 

TIB: RN 4852 (88-26). 


For the scintillation counter system of the SAPHIR de- 
tector at the stretcher ring ELSA in Bonn 50 time of 
flight counters and 12 trigger counters have been built. 
Each of them has two photomultipliers, one at each 
side. A laser calibration system with a pulsed nitrogen 
laser as central light source to monitor these photo- 
multipliers has been optimized. It was used to adjust 
the photomultipliers and to test their long and short 
time instabilities. (orig.). (Copyright (c) 1991 by FIZ. Ci- 
tation no. 91:000822.) 


Radiation Shielding, Protection, & 
Safety 
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DE91009875/GAR PC A12/MF A02 
Battelle Pacific Northwest Labs., Richland, WA. 

Final investigative report of Fuel Element Rupture 
po a incident. Part 1, Findings and details: 


Progress rept. 

29 Sep 65, 256p BNWI-918-Pt.1-Del 

Contract ACO6-76RL01830 

Declassified 30 Jan 1991. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The Fuel Element Rupture Test Facility (FERTF) in the 
Plutonium Recycle Test Reactor (PRTR) is a pressur- 
ized light water cooled loop occupying one channel in 
the PRTR core. The FERTF is used as a pilot irradia- 
tion facility for (1) new fuel element manufacturing 
processes, (2) new operating regimes, and (3) fuel 
defect tests, because of its separate cooling system 
and its capability for safe handling gross release of fis- 
sion products without contaminating the primary cool- 
ant of the reactor. The FERTF has been used for such 
tests since November 1963. The recent series of tests, 
during which the FERTF incident discussed herein oc- 
curred, was piloting partially molten fuel core operation 
planned for the PRTR in early 1967. The planned irra- 
diation sequence in the FERTF called for tests at in- 
—a power densities (and fraction of molten fuel), 
first with non-defected 19-rod cluster fuel elements; 
then at similar power densities with one rod intention- 
ally defected. During one of the defect tests in which 
approximately 57% of the defected fuel rod radius was 
molten (at core midplane), failure of the FERTF pres- 
sure tube occurred. The reactor was automatically 
shut down; all engineered safeguards performed as 
designed. Substantial amounts of fission products 
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from the FERTF were yoo into the reactor core. 
Fission product activity and spread of contamination 
within the containment vessel activated 

containment and required evacuation of the contain- 
we 12 hours on Septem- 
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DE91010031/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 
= material packaging test- 
ing. 


T. Romano, and J. M. Cruse. Feb 91, 22p WHC-SA- 
1049, CONF-910602-17 

Contract AC06-87RL10930 

American Society of Mechanical Engineers (ASME) 


pressure vessels and conference, San Diego, 
CA L(USA), 23-27 Jun Wie aes by Department 
of Energy, Washington, DC. 


To provide uniform rye, be hazardous materials 
on an international level, the United Nations has devel- 
recommendations that have been im- 


materials and. systems. 
As a result of this Ke acco standard, efforts in the 
United States are being directed toward use of per- 
formance-oriented packaging and elimination of speci- 
fication (designed) packaging. This presentation will 
= vo trends, asaiah pasteeane and Sete 
esting o ee erial pac The impacts 
of US Department of wee mee er Dockets HM-181 
and HM-169A on specification and low-specific activity 
radioactive material 


requirements, is used as the basis for discussing low- 

activity packaging performance test requirements. 

High-activity package testing requirements are pre- 

pt with examples of be pe a rt at the Han- 

ford Site that is operated by Westinghouse Hanford 

—" lor the US Department of Energy. 5 refs., 2 
S. 
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DE91010096/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 
Th ing compari- 


ree-dimensional PDQ benchmark 
son with the Advanced Test Reactor measurement 


S. S. Kim, and J. L. Judd. 1991, 22p EGG-M-90347, 
CONF-910414-30 

Contract AC07-761D01570 

International topical meeting on advances in mathe- 
matics, computation and reactor physics, Pittsburgh, 
PA (USA), 28 Apr - 2 May 1991. ee by Depart- 
ment of Energy, Washington, DC. 


Flux wire measurements recorded during operation of 
the Advanced Test Reactor (ATR) were used to vali- 
date a three-dimensional (3D) PDQ model developed 
for the ATR ay ee analysis in the updated Final 
Safety Analysis Report (FSAR). The 3D PDQ bench- 
mark analysis utilized the flux synthesis method as well 
as the explicit method in solving for the spatial flux dis- 
tribution in the core. Measured data used for compari- 
son were X-Y specific powers in flux wire monitors po- 
sitioned at the core midplane of the forty fuel ele- 
ments. Also used were measured data of axial specific 
power distributions in selected r 


ously established oe ing schemes were available 
for comparison DQ results. Good agreement 
was prs ey in the X-Y-Z power comparison 
of the flux wire data in the fuel elements. However, the 
PDQ predictions were higher than the measured data 
in the flux traps because the PDQ model did not have 
the stainless steel (SS) tubes around the flux wire 
monitors. The SS tubes were used to position the flux 
wires. These tubes did not affect the axial profile which 
was well characterized by the PDQ model. Compari- 
son of the results provided valuable data for the as- 
sessment of the 3D analytical model and = ra po to 
be employed in the updated ATR FSAR physics analy 
sis. The study also indicated that the PDQ 3D synthe- 
sis solution method is a surprisingly accurate and eco- 
nomical technique for determining global and/or local 
3D flux/power distributions in the core. 4 refs., 8 figs., 
1 tab. 
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DE91010104/GAR PC A06/MF A01 
Westinghouse Hanford Co., Richland, WA. 

B plant/WESF integrated annual safety appraisal. 
Fiscal Year 1990. 

Wye rept. 

J. K. Anderson. Dec 90, 113p WHC-MR-0221 
Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


This report provides the results of the Fiscal Year 1990 
Annual Integrated Safety ——_ of the B Plant and 
Waste Encapsulation and Storage Facility in the Han- 
ford Site 200 East Area. The appraisal was conducted 
in August and September 1990, by the Defense Waste 
Disposal Safety group, in conjunction with Health 
Physics and Emergency Preparedness. Reports of 
these three organizations for their areas of responsibil- 
ity are presented. The purpose of the appraisal was to 
determine if the areas being appraised meet US De- 
partment of Energy (DOE) and Westinghouse Hanford 
Company (WHC) requirements and current industry 
standards of practice. A further purpose was to 
identify areas in which program effectiveness could be 
improved. In accordance with the guidance of WHC 
Management Requirements and Procedures 5.6, pre- 
viously identified deficiencies which are — resolved 
by line management were not repeated as Findings or 
Observations unless progress or intended disposition 
was considered to be unsatisfactory. The overall as- 
sessment is that there are no major safety problems 
associated with current operations. Programs are in 
place to provide the necessary safety controls, evalua- 
tions, overviews, and support. In most respects these 
programs are being implemented effectively. However, 
there are a number of deficiencies in details of pro- 
= design and implementation. The appraisal identi- 
ied a total of 23 Findings and 27 Observations of defi- 
ciencies. All Observations are Seriousness Category 
3. Fifteen Findings were Category 2 and 8 were Cate- 
gory 3. Most of the Category 2 Findings were so cate- 
eye on the basis of noncompliance with mandatory 

— Orders or WHC policies and procedures, rather 
than potential risk to personnel. 
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DE$1010251/GAR PC A03/MF A01 
Department of Energy, Washington, DC. 

Record of Decision; Continued operation of K, L, 
and P Reactors, Savannah River Site, Aiken, South 
Carolina. 

1991, 27p DOE/EIS-0147 


The US Department of Energy (DOE) has considered 
the environmental impacts, benefits and costs, and in- 
Stitutional and programmatic needs associated with 
continued operation of the Savannah River Site (SRS) 
reactors, and has decided that it will continue to oper- 
ate K and L Reactors at SRS, and will terminate oper- 
ation of P Reactor in the immediate future and main- 
tain it in cold standby. For P Reactor, this will involve 
the reactor’s defueling; storage of its heavy water 
moderator in tanks in the reactor building; shutdown of 
reactor equipment and systems in a protected condi- 
tion to prevent deterioration; and maintenance of the 
reactor in a defueled, protected status by a skeleton 
staff, which would permit any future decision to refuel 
and restart. Currently committed and planned upgrade 
activities will be discontinued for P Reactor. DOE wiil 
proceed with the safety upgrades and management 
system improvements currently scheduled for K Reac- 
tor in its program to satisfy the criteria of the Safety 
Evaluation Report (SER), and will conduct an Oper- 
ational Readiness Review (ORR). The satisfaction of 
the SER criteria and completion of the ORR will dem- 
onstrate that the safety and health criteria for the re- 
sumption of production have been met. Reactor restart 
is expected to be in the third quarter of 1991 for K Re- 
actor. 
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DE9$1010426/GAR 

General Atomic Co., San Diego, CA. 
Annular pulse column development studies. 

G. E. Benedict. 1979, 23p GA-A-15554, CONF- 
7910108-9 

Contract AT03-76SF71053 

Symposium on separation science and technology for 
energy applications, Gatlinburg, TN (USA), 30 Oct - 2 
Nov 1979. Sponsored by Department of Energy, 
Washington, DC. 

U.S. Sales Only. 


The capacity of critically safe cylindrical pulse columns 
limits the size of nuclear fuel solvent extraction plants 


218 VOL. 91, No. 17 


PC AO3/MF A01 


because of the limited cross-sectional area of plutoni- 
um, U-235, or U-233 processing columns. Thus, there 
is a need to increase the cross-sectional area of these 
columns. This can be accomplished through the use of 
a column having an annular cross section. The prelimi- 
nary testing of a pilot-plant-scale annular column has 
been completed and is reported herein. The column is 
made from 152.4-mm (6-in.) glass pipe sections with 
an 89-mm (3.5-in.) 0.d. internal tube, giving an annular 
width of 32-mm (1.25 in.). Louver plates are used to 
swirl the column contents to prevent channeling of the 
phases. The data from this testing indicate that this 
approach can successfully provide larger-cross-sec- 
tion critically safe pulse columns. While the capacity is 
only 70% of that of a cylindrical column of similar cross 
section, the efficiency is almost identical to that of a 
cylindrical column. No evidence was seen of any non- 
uniform pulsing action from one side of the column to 
the other. 4 figs., 3 tabs. 
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DE91010449/GAR 

Oak Ridge National Lab., TN. 
Determination of the probability for radioactive 
materials on properties in Monticello, Utah. Waste 
management research and development pro- 


grams. 

M. J. Wilson, and J. W. Crutcher. Feb 91, 230p 
ORNL/TM-11682 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


PC A11/MF A02 


In 1978, under the authority of the Atomic Energy Act, 
the US Department of Energy (DOE) established the 
Surplus Facilities Management Program (SFMP) to 
manage the maintenance and surveillance of numer- 
ous DOE-owned, radioactively contaminated facilities 
that have been declared surplus and to conduct a pro- 
gram leading to the ultimate disposition of those facili- 
ties. The primary responsibility of SFMP is to protect 
public health and the environment from potentially 
harmful radioactive contamination contained within or 
derived from DOE-owned facilities. Management of 
SFMP is directed by the DOE Office of Environmental 
Restoration and Waste Management, Washington, 
DC. Prior to mill site remediation, Monticello properties 
surrounding the site and designated privately owned 
are being assessed for inclusion in the SFMP. Oak 
pes y National Laboratory (ORNL) was directed by 
DOE in July 1988 to assess the radiological condition 
of privately owned properties in Monticello that have 
been identified as possibly containing Monticello mill- 
related materials. Properties containing Monticello 
mill-related materials and with associated radiation 
levels that exceed US Environmental Protection 
Agency (EPA) and DOE standards are eligible for 
cleanup under SFMP. The objective of this study was 
to determine the probability that a property which con- 
tained Monticello mill-related residual radioactive ma- 
terial in excess of the guidelines would not be as- 
= under the current protocol. 3 refs., 3 figs., 2 
tabs. 
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DE91619019/GAR PC A03/MF A01 
Instituto de Engenharia Nuclear, Rio de Janeiro 
(Brazil). 

Analise preliminar de consequencias radiologicas 
em caso de acidentes com fontes de radiacao nos 
laboratorios do Departamento de Fisica do IEN, ci- 
clotron e lab. anexos. (Preliminary analysis of ra- 
diologic consequence in accident cases with radi- 
ation sources in laboratories of the Physics De- 
partment of the IEN, cyclotrons and laboratories 
annexed). 

P. W. Fajardo, and J. J. G. Silva. Mar 87, 28p IEN- 
SEPRAD-04/87 

In Portuguese. 

U.S. Sales Only. 


The requirements necessaries to the elaboration of 
the situation of Emergency PLans of the Nuclear Engi- 
neering Institute (IEN), Brazil, in particular, cases of ra- 
diation emergency are presented. An estimate of radi- 
ation in the laboratories of the Physic Department of 
the IEN, in case of accident, are given. The results pre- 
sented are based in some hypothesis, values of radio- 
nuclide activity furnished by Radioisotopes Division 
and values of activities estimated by Radiation Protec- 
tion Section of the IEN in function of datas achieved 
with cyclotron Division. The dose calculations are 
done to the cases of radionuclides inhalation and im- 
mersion of person in a semi-infinite cloud of contami- 
nants. (V.R.B.). (Atomindex citation 22:019085) 
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DE91619328/GAR PC A03/MF A01 
Australian Nuclear Science and Technology Organisa- 
tion, Sutherland. 
Plan to cope with accidents at the research estab- 
lishment of the Australian Science and Technolo- 
Organization, Lucas Heights, NSW. 
89, 49p INIS-mf-12777 
U.S. Sales Only. 


This plan details command, coordination and sup; 
responses of Commonwealth and NSW Government 
in the event of an accident with off-site consequences 
at the Lucas Heights Research Laboratories. 7 tabs., 
map. (Atomindex citation 22:019581) 
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= haan PC A03/MF A01 
rance. 

Arrete du 4 aout 1989 relatif a l’autorisation de 
rejet d’effiuents radioactifs liquides par le centre 
de production nucleaire de Cattenom (tranches 3 
et 4). (Order of 4 August 1989 on licensing liquid 
radioactive effluent releases from the Cattenom 
nuclear production centre (units 3 and 4)). 

Aug 89, 13p INIS-XN-301 

In French. Published in the Journal officiel de la Re- 
publique francaise. 

U.S. Sales Only. 


This Order fixes the conditions and limits of authorised 
releases of liquid radioactive effluents from Units 3 and 
4 of the Cattenom nuclear power plant. It ifies 
these are maximum limits, below which the radioactive 
releases should be as low as possible. (Atomindex ci- 
tation 22:019829) 
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DE91619521/GAR 
Denmark. 
Bekendtgoerelse om transport af radioaktive 

onieh (Order on the transport of radioactive ma- 
erials). 

27 Nov 89, 27p INIS-XN-289 

In Danish. 

U.S. Sales Only. 


PC A03/MF A01 


The main purpose of this Order is to implement Eura- 
tom Directive 80/836 on radiation protection as 
amended by Euratom Directive 84/467. It is based on 
the IAEA Regulations for the Safe Transport of Radio- 
active Materials and it repeals the Circulars of 16 June 
1976 and 1 April 1976 on the transport and packaging 
of radioactive substances respectively. The Order con- 
cerns the obligations of the consignor and the carrier 
of radioactive materials, the tasks of the competent 
authorities regarding the delivery of licences and ap- 
proval certificates and the control of consignments, as 
well as the procedures to be followed in case of an 
accident. (Atomindex citation 22:019861) 
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DE91619567/GAR PC A04/MF A01 
Australian Nuclear Science and Technology Organisa- 
tion, Sutherland. 

Safety handbook. 

1990, 64p INIS-mf-12776 

U.S. Sales Only. 


The purpose of the Australian Nuclear Science and 
Technology Organization’s Safety Handbook is to out- 
line simply the fundamental procedures and safety 
precautions which provide an appropriate framework 
for safe working with any potential hazards, such as 
fire and explosion, welding, cutting, brazing and solder- 
ing, compressed gases, cryogenic liquids, chemicals, 
ionizing radiations, non-ionising radiations, sound and 
vibration, as well as safety in the office. It also speci- 
fies the organisation for safety at the Lucas Heights 
Research Laboratories and the responsibilities of indi- 
viduals and committees. It also defines the procedures 
for the scrutiny and review of all operations and the 
resultant setting of safety rules for them. ills. (Atomin- 
dex citation 22:019917) 
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NUREG/CR-5647/GAR 
Oak Ridge National Lab., TN. 


PC A07/MF A01 





Fission Product Plateout and Liftoff in the MHTGR 
Primary System: A Review. 

Technical rept. 

R. P. Wichner. Apr 91, 128p ORNL/TM-11685 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Orfice 
of Nuclear Regulatory Research. 


A review is presented of methods for predicting radio- 
activity release resulting from depressurization of an 
MHTGR primary system. The various types of deposi- 
tion mechanisms effective for iodine, cesium, stronti- 
um, and silver are discussed in terms of their chemical 
characteristics and the nature of the materials in the 
primary system. Emphasis is given to iodine behavior, 
including the quantity available for release, the types of 
‘plateout’ locations, and the effect of dust on distribu- 
tion and release. The behavior of fission products 
cesium, strontium, and silver in such accidents is pre- 
sented qualitatively. A major part of the review deals 
with e: ed dust levels, types, and transport. Avail- 
able information on the level and nature of dust in the 
HTGR primary system is reviewed. A st y is pre- 
sented of dust deposition and liftoff mechanisms. The 
study concludes that iodine releases from dry depres- 
surization events are likely to be extremely low, due to 
low degrees of chemical desorption, liftoff, and a low 
involvement of iodine with dust. Mechanisms control- 
ling the distribution and liftoff of fission product materi- 
al in the primary system, depend strongly on the chem- 
ical nature of the individual elements. Therefore, both 
plateout and liftoff models should reflect those unique 
chemical and physical properties. 
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NUREG/CR-5648/GAR PC A04/MF A01 
Oak Ridge National Lab., TN. 

Transport Caiculations of Neutron Transmission 
through Steel Using ENDF/B-V, Revised ENDF/B- 
V, and ENDF/B-VI Iron Evaluations. 

Technical rept. 

M. L. Williams, C. Aboughantous, M. Asgari, J. E. 
White, and R. Q. Wright. Apr 91, 549 ORNL/TM- 
11686 

Also available from Supt. of Docs. Prepared in coop- 
eration with Louisiana State Univ., Baton Rouge. Nu- 
clear Science Center. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC. Div. of Engineer- 
ing. 


The ENDF/B-VI evaluated nuclear data file has been 
recently released by the U.S. National Nuclear Data 
Center during 1990. Among the most eagerly awaited 
new cross-section evaluations in the data collection 
are those for the natural iron isotopes, due to their im- 
portance in nuclear systems analysis and because the 
previous ENDF/B data (version V, which was released 
in 1979) are known to underestimate the transmission 
of fast neutrons through steel structures such as reac- 
tor pressure vessels and radiation shielding. A com- 
parison is made of results obtained from neutron trans- 
port calculations performed with these two ENDF/B 
versions (V and VI) of iron data as well as an intermedi- 
ate, revised version V evaluation that was proposed in 
1986. Several different response parameters that are 
sensitive to high energy neutrons are examined, for a 
variety of geometrical configurations and source spec- 
tra. It is found that the two newer iron evaluations sub- 
stantially increase the transmission of high energy 
neutrons through steel components with an incident 
fission spectrum source. Preliminary estimates indi- 
cate that the version VI iron evaluation will consider- 
ably improve the agreement between calculations and 
experimental dosimeter measurements used in light 
water reactor pressure vessel fluence analysis. 


Radioactive Wastes & Radioactivity 


147,123 
DE91009717/GAR 
Lawrence Livermore National Lab., CA. 

Preliminary selection criteria for the Yucca Moun- 
tain Project waste package container material. 

W. G. Halsey. Jan 91, 35p UCRL-ID-104552 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
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The Department of Energy’s Yucca Mountain Project 
(YMP) is evaluating a site at Yucca Mountain in 
Nevada for construction of a geologic repository for 
the storage of high-level nuclear waste. Lawrence 


Livermore National Laboratory’s (LLNL) Nuclear 
Waste Management Project (NWMP) has the respon- 
sibility for design, testing, and performance analysis of 
the waste packages. The design is performed in an it- 
erative manner in three sequential phases (conceptual 
design, advanced conceptual design, and license ap- 
plication design). An important input to the start of the 
advanced conceptual design is the selection of the 
material for the waste containers. The container mate- 
rial is referred to as the ‘metal barrier’ portion of the 
waste package, and is the responsibility of the Metal 
Barrier Selection and Testing task at LLNL. The selec- 
tion will consist of several steps. First, preliminary, ma- 
terial-independent selection criteria will be established 
based on the performance goals for the container. 
Second, a variety of engineering materials will be eval- 
uated against these criteria in a screening process to 
identify candidate materials. Third, information will be 
obtained on the performance of the candidate materi- 
als, and final selection criteria and quantitative weight- 
ing factors will be established based on the waste 
package design requirements. Finally, the candidate 
materials will be ranked against these criteria to deter- 
mine whether they meet the mandated performance 
requirements, and to provide a comparative score to 
choose the material for advanced conceptual design 
activities. This document sets forth the preliminary 
container material selection criteria to be used in 
screening candidate materials. 5 refs. 


147,124 


DE91009735/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Underground retrievable storage (URS) high-level 
waste management concept. 

L. D. Ramspott. 15 Feb 91, 21p UCRL-JC-106157, 
CONF-910270-36 

Contract W-7405-ENG-48 

Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
1991 ——_— by Department of Energy, Washing- 
ton, DC. 


This papers presents the concept of long-term under- 
ground retrievable storage (URS) of spent reactor fuel 
in unsaturated rock. Emplacement would be incremen- 
tal and the system is planned to be experimental and 
flexible. The rationale for retrievability is examined, 
and a technical basis for 300-year retrievability is pre- 
sented. Maximum isolation is the rationale for under- 
ground as opposed to surface storage. Although the 
potential repository site at Yucca Mountain Nevada 
would be suitable for a URS, alternate sites are dis- 
cussed. The technical issues involved in licensing a 
URS for 300 years are simpler than licensing a 10,000 
year repository. 16 refs. 
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DE91009977/GAR PC AO6/MF A01 
Westinghouse Electric Corp., Carisbad, NM. Engineer- 
ing and Repository Technology Dept. 

Geotechnical Field Data and Analysis Report, July 
1989-June 1990. Volume 1. 

Mar 91, 112p DOE/WIPP-91-012-Vol.1 

Contract AC04-86AL31950 

Sponsored by Department of Energy, Washington, DC. 


The Geotechnical Field Data and Analysis Report doc- 
uments the data obtained from geomechanical instru- 
ments in the underground at the Waste Isolation Pilot 
Plant (WIPP). The data are obtained as part of a rou- 
tine monitoring program and do not include data from 
tests performed to support performance assessment 
studies by Sandia National Laboratories, the Scientific 
Advisor to the project. The purpose for obtaining the 
Tr data is to understand and predict per- 
lormance of the repository during operations. During 
the Site and Preliminary Design Validation (SPDV) Pro- 
gram, the Architect/Engineer, for the project, pro- 
duced quarterly reports to document the geomechani- 
cal performance of construction. Since 1987, after the 
completion of construction, the reports have been pre- 
pared annually by the Managing and Operating Con- 
tractor for the facility. This report includes data collect- 
ed up to June 30, 1990, and describes the perform- 
ance and conditions of selected areas from July 1, 
1989, to June 30, 1990. 11 refs., 49 figs., 8 tabs. 
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DE91009980/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
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TRANSNET: A means of accessing hazardous ma- 


t 

J. W. Cashwell. 1991, 19p SAND-91-0611C, CONF- 
910270-37, TTC-1077 

Contract AC04-76DP00789 

Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
1991. Sponsored by Department of Energy, Washing- 


ton, DC. 


TRANSNET is a compilation of risk and systems analy- 
sis codes, routing and cost models and related data 
that address hazardous and radioactive materials 
tr ion. TRANSNET is the acronym assigned to 
this system of models and associated data which 
reside on a dedicated MicroVAX 3800. After obtaining 
a password, users may access TRANSNET with a 

i computer. TRANSNET 
was developed by Sandia National Laboratories (SNL) 
under the sponsorship of the United States Depart- 
ment of Energy (DOE) Office of Defense Programs 
(sul tly reorganized to the Office of Environ- 
mental Restoration and Waste Management). The 
goals of the TRANSNET system are to speed transfer 
of technology and data to qualified users by permitting 
access to the most comprehensive and up-to-date 
transportation risk and systems analysis models and 
associated databases. 13 refs. 
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DE91010074/GAR PC A06/MF A01 
EG and G Idaho, Inc., idaho Falls. 

Mixed waste treatment options for wastes gener- 
ated at the Idaho National oes Laboratory. 
E. C. Garcia. Jan 91, 101p EGG-WM-9451 
Contract ACO7-761D01570 
Sponsored by Department of Energy, Washington, DC. 


The Idaho National Engineering Laboratory has gener- 
ated mixed wastes (MWs) during its daily operations. 
MWs contain both radioactive and hazardous compo- 
nents, as defined by the Department of Energy and the 
Environmental Protection Agency. Treatment and dis- 
posal of stored MWs, as well as future generated 
MWs, are required to meet all regulations specified by 
the regulating agencies. This report reviews proven 
and emerging technologies that can treat MWs. It also 
provides a method for selection of the appropriate 
technology for treatment of a particular waste stream. 
The report selects for further consideration various 
treatments that can be used to treat MWs that fall 
under Land Disposal Restrictions. The selection meth- 

was used to arrive at these treatments. 63 


refs., 7 figs., 23 tabs. 
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DE91010278/GAR PC A03/MF A01 
Argonne National Lab.., IL. 
Disposal of vitrified waste in an unsaturated envi- 


ronment. 
J. K. Bates. 1991, 18p ANL/CP-71530, CONF- 
910435-61 

Contract W-31109-ENG-38 

American Nuclear Society (ANS) international high 
level radioactive waste management conference, Las 
Vegas, NV (USA), 28 Apr - 3 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


An experimental program is described wherein the 
effect of important in ndent variables on glass re- 
action under conditions that may exist for unsaturated 
storage is examined. The effect of radioactive vs. sim- 
ulated glasses is being examined in a set of simple and 
integrated tests. Results through 140 days show that 
no major differences exist between the two glass types 
although some trends are being established that need 
further examination. The effect of SA/V was examined 
in preliminary tests done at 10, 50, and 100 m(sup 
(minus)1). Analysis of the reacted glass structure indi- 
cated that as the SA/V changed, the assemblage of 
crystalline phases that formed on the reacted glass 
varied and the process by which the glass structure 
reacted changed. Finally, the effect of radiation on 
glass reactivity is being studied. For each variable 
studied, tests are in —_ that will provide informa- 
tion to support startup of the glass processing facilities 
and licensing of a repository. 16 refs., 2 figs., 3 tabs. 
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a Rivers analogue project. First annual 
report 1988-1989. 


ss ress rept. 
in. Jan 90, 156p INIS-mf-12779 
fi S. Sales Only. 


Australian Nuclear Science and Technology Organiza- 
tion has extensively evaluated uranium ore bodies in 
the Alligator Rivers Uranium Province in Australia as 
analogues of radioactive waste repositories. The work 
was extended for a three-year program as an interna- 
tional project based on the Koongarra uranium deposit 
and sponsored by the OECD Nuclear Energy Agency. 
The technical program comprises six major sub- 
projects involving modelling and experimental work: 
modelling of radionuclide migration; hydrogeology of 
Koongarra uranium deposit; uranium/thorium 
series disequilibria studies; B vegan and colloid 
studies; fission product studies; transuranic nuclide 
— an outline of the technical programs and a 
mary of ox ead in the technical sub-projects is 
pose n. This i is followed by a series of technical reports 
which briefly describe current research tasks, and 
which have been separately indexed. (Atomindex cita- 
tion 22:018700) 


NUREG/CR-5684/GAR PC A22/MF A03 
Arizona Univ., Tucson. Dept. of Mining and Geological 
Engineering. 

and Field Tests of the Hydraulic Perform- 
ance of Cement Grout Borehole Seals. 
Technical rept. 1981-90. 
W. B. Greer, and J. J. K. Daemen. Apr 91, 515p 
Also available from Supt. of Doocs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Engineering. 


Three tests for determining the hydraulic properties of 
borehole seals are analyzed in detail. Two consist of 
monitoring the injection rate of water at constant pres- 
sure into one end of a seal and monitoring the collec- 
tion rate into a free-draining zone at the other end. The 
third test is performed by shutting in the collection 
zone and monitoring the buildup in hydraulic head. 
One-dimensional and axisymmetric three-dimensional 
flow models are presented for analyzing test results. In 
the one-dimensional models, the seal is homogeneous 
and isotropic. In the axisymmetric models, the conduc- 
tivity and specific — of the rock mass are includ- 
ed in the formulation. Closed-form solutions are pre- 
sented for the one-dimensional models. Numerical 
analysis with the axisymmetric models uses an avail- 
able finite element code for ground-water flow. Meth- 
ods are presented for obtaining the hydraulic proper- 
ties of the seal and/or rock mass by analysis of test 
results. A fourth test, a tracer travel-time test, presents 
a means for detecting any high-velocity flow path 
through or around the seal. The test methods are ap- 
plied to cement grout borehole seals from 10 to 36 cm 
in length and 10 cm in diameter in a nearly horizontal 
hole and in three vertical holes. 
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NUREG/CR-5713/GAR 
Battelle Pacific Northwest Labs., Richland, WA. 
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Review of Environmental Conditions and Perform- 
ance of the Commercial Low-Level Radioactive 
Waste Disposal Facility Near Sheffield, Illinois. 
Technical rept. 

E. M. Murphy, and M. P. Bergeron. May 91, 132p 
PNL-7621 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Low-Level Waste Management and Decommissioning. 


The Sheffield low-level radioactive waste (LLW) dis- 
posal site is located about 5 km southwest of the town 
of Sheffield, Bureau County, in northwestern Illinois. 
Low-level radioactive waste was buried at the site be- 
tween August 1967 and April 1978. The ground-water 
system beneath the Sheffield site can be conceptual- 
ized as containing two separate aquifer systems: a re- 
gional confined bedrock aquifer system and a local un- 
confined aquifer system in the shallow sequence of 
unconsolidated quaternary-aged sediments. The most 
significant hydrogeologic unit on the site is a pebbly- 
sand unit found within the Toulon Member of the Glas- 
ford Formation that grades into a coarse gravel with 
sand and pebbles east of the disposal site. In an area 
east of the site, a narrow, channel-like depression is 
filled with coarse, gravelly sand of the pebbly-sand unit 
of the Toulon Member, providing a hydraulic connec- 
tion between the site and a nearby strip-mine lake. 
Three major problems resulting from the waste burial 


220 VOL. 91, No. 17 


at the Sheffield site include subsidence of trench 
covers, significant erosion, and elevated concentra- 
tions of tritium in the vadose zone and ground water at 
Sheffield. 
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NUREG/CR-5714/GAR PC A07/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
po Performance Assessment Analysis 
of the Low-Level Radioactive Waste Disposal Fa- 
a J Near Sheffield, Illinois. 

echnical rept. 
M. P. Bergeron, D. J. Holford, M. L. Kemner, and C. 
J. Hostetler. May 91, 138p PNL-7633 
Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Office 
of Nuclear Material Safety and Safeguards. 


A hydrogeologic performance assessment was con- 
ducted for the commercial low-level radioactive waste 
disposal site located about 3 mi southwest of the town 
of Sheffield, in Bureau County, northwestern aor 
The site has 21 trenches, which contain about 900 
cu m, of buried waste and about 60,000 Ci of reso 
by-product material. The disposal trenches cut through 
a complex series of ternary sits, and are com- 
posed primarily of silts, clays, and sands. Ground 
water beneath the site, which ranges in depth from 1.5 
to 14 m, generally moves in two directions: northeast 
to east toward a strip-mine lake and south to southeast 
toward small tributary channels belonging to Lawson 
Creek, which eventually drains into the strip-mine lake 
southeast of the site. The results in the performance 
assessment, which focused on the site bpp 
pathway, suggest that tritium, (90)Sr, and (14)C would 
be the only radionuclides released from the Sheffield 
site in any significant concentrations. A comparison of 
simulated tritium concentrations east of the site in the 
time frame of the burial history would suggest that 
model results are greater than the highest measured 
values by a factor of 2 or 3. The discrepancy between 
actual and predicted concentrations likely reflects 
errors in the assumed tritium inventory estimates, 
availability in the inventory, and/or the actual release 
from the multitude of waste forms considered in the 
lormance assessment. A comparison of transport 
results for (90)Sr and (14)C is not possible since nei- 
ther has been detected in ground water near the site. 
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NUREG-1293-REV-1/GAR PC A03/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Material Safety and Safeguards. 
Quality Assurance Guidance for a Low-Level Ra- 
dioactive Waste Disposal Facility. 

Technical rept. 

C. L. Pittiglio, and D. Hedges. Apr 91, 22p 

= available from Supt. of Docs. See also NUREG- 
1 4 


The document provides guidance to an applicant on 
meeting the quality control (QC) requirements of 10 
CFR 61.12(j) for a low-level radioactive waste (LLRW) 
disposal facility. The QC requirements, plus audits and 
managerial controls requirements, establish the need 
for developing a quality assurance (QA) program and 
the ba uidance provided herein. The criteria developed 
for the document are similar to the criteria developed 
for Appendix B to Title 10 of the — of Federal Regu- 
lations (10 CFR) Part 50. Although Appendix B is not a 
regulatory requirement for an LLRW disposal facility, 
the criteria that were devel for 10 CFR Part 50 are 
basic to any QA program. The document establishes 
QA guidance for the design, construction, and oper- 
ation of those structures, engineered or natural sys- 
tems, and components whose function is required to 
meet the performance objectives of Subpart C of 10 
CFR Part 61 and to limit exposure to or release of ra- 
dioactivity. 
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TIB/B91-00808/GAR PC E09 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
vc F.R.). Projektgruppe Andere Entsorgungstechni- 


Systemanalyse Mischkonzept. Abschlussbericht. 

Kurzfassung. (Systems ee ae combined con- 
Final report. Abridged version). 

R. Papp. Apr 90, 47p +4 no. INIS-mf--12187 

Contract BMFT KWA2190. 

In German. 

TIB eonauer: FR 3495(Kfg). 


The system appraisal, ranging from the conditioning of 
fuel elements and waste for reprocessing to their ulti- 


mate storage, includes methods from the dri 
plans for Wackersdorf Reprocessing Plant (WAW) and 
the pilot conditioning plant in Gorleben (PKA) together 
with the interim basic planning principles for the 
planned Gorleben final repository among the refer- 
ence systems upon which it is based. However, the 
study also takes account of input from development 
trends to include, for instance, methods of waste con- 
ditioning that were - yet a part of the WAW concept. 
The waste di | system considered in the study is 
characterised in terms of plant throughput by the quan- 
tities laid down in 1985 i.e. 700 tonnes p.a. burn up 
LWR fuel and one million HTR fuel elements p.a. 
based on the preceding study for the LWR eg 
whereas the expected waste disposal capacity for 
HTR was oriented towards the Juelich Nuclear Re- 
search Centre (KFA) project, taking ty of the 
Project Steering Committee’s wishes. .). (Copy- 
right (c) 1991 by FIZ. Citation no. 91 1000808. 
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DE91009818/GAR PC A09/MF A02 
Department of Energy, Washington, DC. Assistant 
Secretary for Environment, Safety and Health. 
Technical ye isal of the Pinellas Plant. 
Jan 91, 195p DOE/EH-0136 


This report presents the Technical Safety aisal 
(TSA) of the Pinellas Plant in Pinellas County, Florida. 
The plant is owned and controlled by the US - 
ment of Energy and operated by General Electric Neu- 
tron Devices (GEND). The TSA was performed during 
the period January 15--31, 1989, in support of a Tiger 
Team Assessment which occurred during the period 
January 15 to February 2, 1989. The TSA provided the 
Safety and Health Subteam input to the Tiger Team 
Assessment. The completion of the assessment proc- 
ess includes: (1) submission of the Team’s preliminary 
findings and concerns, in a Draft Report, to the Manag- 
er, Albuquerque Operations Office and to the site con- 
tractors at the conclusion of the onsite assessment; 
(2) review of the Draft pe for technical and factual 
accuracy; incorporation of the appropriate review com- 
ments, ed changes, and modifications, as well 
as input from all interested Program Secretarial Of- 
fices; preparation of a draft Action Plan by the Albu- 
querque ations Office to address the Concerns, 
and submittal of that Action Plan through the Program 
Office to ES&H for their review and comment. The 
Secretary approved the final Action Plan on December 
16, 1990, and directed its implementation. The com- 
ments and suggestions of the Program Secretarial Of- 
fices, the Operations Office, and the site contractor 
have been incorporated, as appropriate, in this report 
prior to its publication. 
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DE91010384/GAR 

Oak Ridge National Lab., TN. 
Recent improvements in check valve monitoring 
methods. 

H. D. Haynes. 1991, =. agi 910426-2 

Contract AC05-840R2 

Nuclear power plant and fe facility maintenance topical 
meeting, Salt Lake City, UT (USA), 7-11 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


In support of the NRC Nuclear Plant Aging Research 
(NPAR) program, ORNL has carried out an evaluation 
of three check valve monitoring methods: acoustic 
emission, ultrasonic inspection, and magnetic flux sig- 
nature analysis (MFSA). This work has focussed on 
determining the capabilities of each method to provide 
diagnostic information useful in determining check 
valve aging and service wear effects (degradation) and 
undesirable operating modes. In addition, as part of 
the ORNL Advanced Diagnostic Engineering Re- 
search and Development Center (ADEC), two novel 
nonintrusive monitoring methods were developed (ex- 
ternal ac- and dc-magnetic monitoring) that provide 
several improvements over the other methods. None 
of the examined methods could, by themselves, moni- 
tor the instantaneous position and motion of check 
valve internals and valve leakage; however, the combi- 
nation of acoustic emission monitoring with one of the 
other methods provides the means to determine vital 
check valve operational information. This paper de- 
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scribes the benefits. and limitations associated with 
each method and includes recent laboratory and field 
test data to illustrate the capabilities of these methods 
to detect simulated check valve degradation. 3 refs., 
22 figs., 4 tabs. 
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DE91010425/GAR PC A07/MF A01 
pe D ey “am Inc., San Diego, CA. 
ress 

for the period May 31, 19 ‘ — 
30 Jun 72, 137p GULF-GA-A-12150 
Seoreee dey Genet ie 

rtment of Energy, Washington, DC. 
U.S. Sales Only. 7 ot 


This publication continues the quarterly report series 
on the HTGR Base Program. The program covers 
items of the base technology of the high-temperature 
gas-cooled reactor (HTGR) system. The development 
of the HTGR system will, in part, meet the greater na- 
tional objective of more ‘effective and efficient utiliza- 
tion of our national resources. The work reported here 
includes studies of basic fission-product distribution 
mechanisms, recycle fuei studies (including designing 
and testing of recycle test elements) and Soinaton 
of head-end reprocessing methods (as part of a hn. 
tional recycle plan and of a recycle fuel plant), and 
ysics and fuel management studies. Materials stud- 
les include irradiation and analysis of fuel particles in 
capsules to evaluate fuel systems, and basic studies of 
control materials and of carbon graphite. Experimental 
procedures and results are discussed and, where 
propriate, the data are presented in tables, graphs, 
photographs. 7 refs., 37 figs., 23 tabs. 


147,138 

DE91010428/GAR 

General Atomics, San Di 
effluent con 


ing plants. 

D. T. Pence. May 76, 25p GA-A-13929 

Contract AT03-76SF71053 

Meeting on controlling airborne effluents from fuel 
cycle rs Sun Valley, ID (USA), 5-6 Aug 1976. 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


Because the fuel for a high-temperature gas-cooled 
reactor (HTGR) is an integral part of the moderator, 
certain phases of HTGR fuel reprocessing differ ap- 
preciably from that of reprocessing light water reactor 
fuel. The paper describes and illustrates HTGR fuels; 
describes and presents an HTGR fuel yp oe 
flowsheet; discusses HTGR reprocessing airborne e' 

fluents ae tritium, carbon 14, krypton 85, iodine 
129, radon, and semi-volatiles; describes probable re- 
processing effluent flow paths; discusses required ef- 
fluent removal systems; and closes with a discussion 
of reprocessing vessel and waste solidification off 
gases. 12 refs., 6 figs., 5 tabs. (MHB) 
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ic characteristics of the area around the 
oy oy Research Reactor (PRR-1). 
M. V. B. Palattao, J. F. Estacio, and S. O. 
ty g~ ter 1989, 55p PNRI-B(EA)-89016 
Only. 


The seismic characteristics of the PRR-1 site are dis- 
cussed. A study was made about seismicity, accelera- 
tion values and the recent seismic history of the site. 
The incidence of seismic events in Manila and Quezon 

ity and their intensities were also recorded and plot- 
ted. The liquefaction potential was calculated. No zone 
of liquefaction was found existing in the site area. 
(Auth.). 6 tabs., 18 refs., 7 figs. (Atomindex citation 
22:018758) 
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DE91619237/GAR PC A03/MF A01 
UKAEA Northern Research Labs., Risley. Inspection 
Validation Centre. 

Management Advisory Committee of the Inspec- 
tion Validation Centre seventh report. 

Jul 90, 17p INIS-GB-279 

U.S. Sales Only. 


The Management Advisory Committee of the Inspec- 
tion Validation Centre (IVC/MAC) was set up to review 
the policy, scope, procedure and operation of the In- 
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spection Validation oa (IVC), to a upensee ee 

ation and to advise and report to the United kingdom 
Atomic Energy Ai (UKAEA) itely. The 

IVC was established at the UKAEA Risley Laboratory, 
to validate the procedures, personnel and 

proposed by Nuclear Electric for use in the u 
inspection at various stages of the fabrication, erection 
and operation of the Sizewell ‘B’ Pressurized Water 


undergone 
stress relief and post-hydro inspection and is due to be 
delivered to the Sizewell site before the end of 1990. 
(author). (Atomindex citation 22:019428) 


oe 
a 

Sierra nese 
US S. See Orty. 


In Unit 3 and 4 of the Paks Nuclear Power Plant, Hun- 
, KNI type seals are used as lead-throughs with 
conical nickel sealing rings. Their failure can be critical 
for the operation of the reactor. An Acoustical Leak 
Detection System (ALDS) was constructed and tested 
for the operational testing of the seals. Some individual 
papers are presented in this collection on the calibra- 
tion and testing of the ALDS intended to be placed on 
the top of the reactor vessels. The include sim- 
ulation measurements of Unit 3 of NPP, laboratory ex- 
periments, a of measurements, and further 
— it needs with the ALDS. (R.P.) 50 figs.; 19 
tabs. (Atomindex citation 22:019521) 
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DE$1619284/GAR PC AOS/MF A01 
Ustav Jaderneho Vyzkumu, Rez (Czechoslovakia). 
Evaluation of flow ity for a PWR 
fuel bundle during a loss of coolant accident. 

L. Belovsky. Mar 90, 84p UJV-9056-T 

U.S. Sales Only. 


A technique was deve for estimating flow block- 
ages in a deformed PWR fuel bundle during a loss of 
coolant accident (LOCA). The suggested technique 
computes blockages occurring with a given probability 
in a deformed fuel bundle. The blockages seem to be 
larger for smaller bundles. The distribution of block- 
ages over the cross section of the bundle was ana- 
lyzed. From this point of view the hexagonal lattice of 
the WWER 440 and its square equivalent were com- 
pared. The application to WWER 440 shows that a fuel 
assembly (127 pins) blockage will be smaller than 
(approx equal) 80% and its probability during a LOCA 
will be 99%. (author). 21 figs., 3 tabs., 8 refs. (Atomin- 
dex citation 22:019526) 
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NUREG/CR-2000-V10-N2/GAR 


PC AO6/MF A0O1 
Oak Ridge National Lab., T! 
Licensee Event Report (LER) Compilation for 
Month a eo 
Monthly 
Mar on rip ORNL/NSIC-200-VOL-10-NO-2 
Also available from Supt. of Docs. See also NUREG/ 
CR-2000-V10-N1. Sponsored by Nuclear Regulatory 
Commission, Washington, DC. for Analysis and 
Evaluation of Operational Data. 


The monthly report contains Licensee Event Report 
(LER) gangs information that was processed into 
the LER data file of the Nuclear Safety Information 
Center (NSIC) during the one month identified 
on the cover of the int. The LER summaries in 
the report are arranged alphabetically by facility name 
and then chronologically by event date for each facili- 
ty. Component, system, keyword, and component 
vendor indexes follow the summaries. 
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NUREG/CR-2000-V 10-N3/GAR 
PC A0S/MF A01 
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mi napa Lab., TN. Nuclear Operations 


Ha Event + gene LER) Compilation for 
Month of March 199 — 


Monthly rept. 
Apr 91, 95p Jp ORNL/NSIC-200-VOL-10-NO-3 
Also available from Supt. of Docs. See = NUREG/ 
legulatory 
, W. Analysis and 
Evaluation of 


The monthly report 
(LER) information that was processed into 
the LER data file of the Nuclear Safety Information 
Center (NSIC) during the one month identified 
tho report aie aulengen aiphalteteahy by tacit notes 
r are facility name 
rg then pap om, keyword, and date for each facili- 
ponent, syst and component 
vendor indexes follow ‘the summaries. 


147,145 


NUREG/CR-4893/GAR 
SCIENTECH, Inc., idaho Falls, ID. 
Technical 


Report for 
Steam Generator and Steam Line 
Technical rept. 
May 91, 108p SCIE-42-89 
Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Safety Issue Resolution. 


A detailed review of the tasks and available literature 
pertaining to Generic Issue 135 (GI 135), Steam Gen- 
erator and Steam Line Overfill !ssues, has been con- 
ducted and is documented in this technical findings 
report. The purpose of the review was to evaluate the 
current status of the issues and to determine whether 
sufficient information exists for resolution, or whether 


PC A06/MF A01 
Generic Issue 135: 
Overfill issues. 


quency and effects of steam generator overfill events. 
Potential mitigating actions were considered. It was 
concluded that the public health and safety risks asso- 
ciated with these events are relatively minor and do 
not justify additional mitigating actions or regulations. 
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NUREG/CR-5167/GAR 
SCIENTECH, Inc., Idaho Falls, ID. 
Cost/Benefit for 


tor Coolant — Failure. 

Technical rept. 

R. G. Neve, and H. W. Heiselmann. Apr 91, 124p 
SCIE-NRC-001-90 

Also available from Supt. of Docs. See also NUREG/ 
CR-4948. Sponsored by Nuclear R ome deer 
sion, Washington, DC. Div. of Safety 


The cost/benefit analysis for Generic Issue (GI-23), 
‘Reactor Coolant Pump Seal Failure’ is presented. The 
cost/benefit analysis comprises three items: (1) treat 
the reactor coolant pump (RCP) seal assembly as an 
item performing a safety-related function similar to 
other components of the reactor coolant pressure 
boundary, applying quality assurance requirements 
consistent with hopendix B of 10 CFR 50 and 

ble General Criteria of Appendix A, (2) provide 
RCP manufacturer-recommended instrumentation and 
instructions for monitoring RCP seal performance and 
detecting incipient RCP seal failures, and (3) provide 
RCP seal cooling during off-normal conditions involv- 
ing loss of all seal cooling such as station blackout. 

Cost/benefit pocorn tear results are favorable for all items 
based on the pect a ee of $1000/person 
rem. The report along Technical Findings Doc- 

ument (NUREG/ C4948) are intended to provide 
background information and input to the regulatory 
analysis report for (GI-23). 


PC A06/MF A01 


Issue 23: Reac- 
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NUREG/CR-5309/GAR 
PARAMETER, Inc., Elm meek Wi. 
f iE Bu 


PC A03/MF A01 


Technical rept. 24 Mar 88-7 Feb 91. 

W. J. Foley, R. S. Dean, and A. Hennick. Mar 91, 

39p PARAMETER/IE-200 

Also available from Supt. of Docs. Sponsored b' _ 
clear Regulatory Commission, Washington, DC. 

of Nuclear Reactor Regulation. 
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Documentation is provided in the report for the close- 
out of IE Bulletin 83-07 regarding apparently ae 
products sold by Ray Miller, Inc., to wee 

fuel facilities. These fraudulent jiuded -_ 
stitute nonconforming or substandard pipe, tubing, fit- 
tings, and flanges. bulletin and two pes ree ea 
were issued to all holders of nuclear power reactor or 
fuel facility operating licenses or construction permits. 
Four actions were required of all affected facilities to 
provide assurance that fraudulent items are not used 
in a applications, unless qualified by tests. 
Review of utility r ses and NRC/Region inspec- 
tion reports shows that the bulletin is closed for all of 
the 118 power faciitios and for the two fuel facilities to 
which it was issued for action. 
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NUREG/CR-5395-V1/GAR PC A09/MF A01 
Babcock and Wilcox Co., Lynchburg, VA. Nuclear 
Power Div. 

M Integral System Test (MIST): Final 
Report. Summary. 

Technical rept. Jun 86-Mar 90. 

‘ ~ Gloudemans. Apr 91, 181p BAW-2023, EPRI- 


Also available from Supt. of Docs. See also NUREG/ 

CR-5670. Sponsored by Electric Power Research 

Inst., Palo Alto, CA., and Nuclear oh Commis- 

= on DC. Office of Nucleai egulatory 
esearch. 


ba: Multiloop Integral System Test (MIST) is part of a 

multiphase program started in 1983 to address small- 
break loss-of-coolant accidents (SBLOCAs) specific to 
Babcock and Wilcox designed plants. MIST is spon- 
sored by the U.S. Nuclear Regulatory Commission, the 
Babcock & Wilcox Owners Group, the Electric Power 
Research Institute, and Babcock and Wilcox. The 
unique features of the Babcock and Wilcox design, 
specifically the hot leg U-bends and steam generators, 
prevented the use of existing integral system data or 
existing ee facilities to address the thermal-hy- 
draulic SBLOCA questions. MIST was specifically de- 
signed and constructed for the program, and an exist- 
ing facility--the Once Through Integral System (OTIS)-- 
was also used. Data from MIST and OTIS are used to 
benchmark the adequacy of system codes, such as 
RELAPS5 and TRAC, for predicting abnormal plant tran- 
sients. The MIST program is reported in 11 volumes. 
Volumes 2 through 8 pertain to groups of Phase 3 tests 
by type; Volume 9 presents inter-group comparisons; 
Volume 10 provides comparisons between the 
RELAP5/MOD2 calculations and MIST observations, 
and Volume 11 (with addendum) presents the later 
Phase 4 tests. This is Volume 1 of the MIST final 
report, a summary of the entire MIST ram. Major 
topics include, Test Advisory Group (TAG) issues, fa- 
cility scaling and design, test matrix, observations, 
comparison of RELAP5 calculations to MIST observa- 
tions, and MIST versus the TAG issues. MIST generat- 
ed consistent integral-system data covering a wide 
range of transient interactions. MIST provided insight 
into integral system behavior and assisted the code 
effort. The MIST observations addressed each of the 
TAG issues. 


147,149 
NUREG/CR-5456/GAR PC A04/MF A01 
Argonne National Lab., IL. 

Analysis of Fiow Stratification in the Surge Line of 
the inche Peak Reactor. 

Technical rept. Sep 90-Feb 91. 

J. G. Sun, Y. H. Shen, and W. T. Sha. Apr 91, 58p 
ANL-91/6 

Also available from Supt. of Docs. Sponsored a 
clear Regulatory Commission, Washington, DC. 

for Analysis and Evaluation of ‘Operational Data. 


A number of nuclear power plants have reported fail- 
ure of reactor components due to flow stratification. 
Therefore, a fundamental understanding of, and a ca- 
pability to predict, flow stratification in a reactor system 
is critically important to reactor performance and 
safety. The work presented here is the first step in this 
direction and will contribute to the resolution of the 
issue of flow stratification. An analysis is performed 
using the COMMIX-1C computer program for the surge 
line of the Comanche Peak reactor. A comparison is 
made between the calculated results from the 
COMMIX code and the plant-measured data, and the 
agreement is good. 
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NUREG/CR-5543/GAR 
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PC A05/MF A01 


Idaho National Engineering Lab., Idaho Falls. 
for Developing and Assessing 
Accident Plans. 


Technical rept. 

D. J. Hanson, H. S. Blackman, O. R. Meyer, and L. 

W. Ward. 91, 94p EGG-2595 

Contract DE-AC07-761D01570 

Also available from Supt. of Docs. Sponsored by De- 

— of Energy, ashington, DC., and Nuclear 
egulatory Commission, Washington, DC. Div. of Sys- 
tems Research. 


The document describes a four-step approach for de- 
veloping criteria recommended for use in assessing 
the adequacy of accident management plans. Two 
steps of the approach have been completed and pro- 
vide a prototype process that could be used to develop 
an accident management plan. Based on the process, 
a a set of assessment criteria are derived. 

a. iminary criteria will be refined and improved 
when remaining steps of the approach are com- 
pleted, that is, after the prototype process is validated 
through application. 
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NUREG/CR-5555/GAR PC A09/MF A02 
Brookhaven National Lab., Upton, NY. 

Aging Assessment of the Westinghouse PWR Con- 
trol Rod Drive System. 

W. Gunther, and K. Sullivan. Mar 91, 193p BNL- 
NUREG-52232 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Engineering. 


To identify and characterize the effects of aging and 
service wear, which could degrade the control rod 
drive —. a study has been completed of the 
design functions of ne major system components, and 
the operating and environmental stresses to which 
they are exposed. An evaluation has been completed 
of related research results, such as life cycle tests, a 
plant life extension assessment, and a statistical tech- 
nique for determining CRD system wear out. Nuclear 
power plant operating experiences and survey re- 
sponses from 15 nuclear plants are cited in support of 
the conclusions and recommendations presented in 
the section. 


147,152 

NUREG/CR-5663/GAR PC A04/MF A01 

Idaho National Engineering Lab., Idaho Falls. 

RELAPS5 Thermal-Hydraulic Analysis of the WNP1 

Pressurized Water Reactor. 

Technical rept. 

R. P. Martin. May 91, 74p — 

Contract DE-ACO7-76ID015 

Also available from Supt. ot iis Sponsored by De- 

= of Energy, Washington, DC., and Nuclear 
egulatory Commission, Washington, DC. Div. of Sys- 

tems Research. 


Thermal-hydraulic analyses of five hypothetical acci- 
dent scenarios were performed with the RELAP5S/ 
MOD3 computer code for the Babcock and Wilcox 
Company Washington Nuclear Project Unit 1 (WNP1) 
pressurized water reactor. The accident scenarios 
were chosen to assess and benchmark the thermal- 
hydraulic capabilities of the Technical Training Center 
WNP1 simulator to model abnormal transient condi- 
tions. 
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NUREG/CR-5670/GAR PC A15/MF A02 
Babcock and Wilcox Co., Lynchburg, VA. Nuclear 
Power Div. 
— stem Test (MIST): MIST Facili- 
n. 

echnical rept. Jun 86-Mar 90. 
T. F. Habib, C. G. Koksal, T. E. Moskal, G. C. Rush, 
and J. R. Gloudemans. Apr 91, 328p EPRI-NP-7165 
Also available from Supt. of Docs. also NUREG/ 
CR-5395-V11, NUREG/CR-5395-V11A, and NUREG/ 
CR-5395-V1. Sponsored by Electric Power Research 
Inst., Palo Alto, CA., and Nuclear —* Commis- 
sion, Washington, DC. Office of Nuclear Regulatory 
Research. 


The Multiloop Integral System Test (MIST) is part of a 
multiphase program started in 1983 to address small- 
break loss-of-coolant accidents (SBLOCAs) specific to 
Babcock and Wilcox designed plants. MIST is spon- 
sored by the U.S. Nuclear Regulatory Commission, the 
Babcock & Wilco. Owaers Group, the Electric Power 
Research Institute, and Babcock and Wilcox. The 


-~ ral 


unique features of the Babcock and Wilcox design, 
specifically the 


leg U-bends and steam generators, 
prevented the use of existing integral system data or 
existing in’ facilities to address the Seon. 
draulic SBLOCA arch MIST was specifically de- 
signed and constructed for the program, and an exist- 
ing facility--the Once teow Integral System (OTIS)-- 
was also used, Data from MIST and OTIS are used to 
benchmark the adequacy of system codes, such as 
RELAP5 and ore for predicting abnormal plant tran- 
sients. The MIST Functional Specification documents 
as-built design features, dimensions, instrumentation, 
and test approach. It also presents the scaling basis 
for the facility and serves to define the scope of work 
for the facility design and construction. 
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NUREG/CR-5702/GAR PC A08/MF A01 
Idaho National etary be Lab., Idaho Falls. 
Accident Ma formation 


BWR witha MARK 1 Containment. 
Technical rept. 
= Chien, and D. J. Hanson. May 91, 159p EGG- 


Also available from owe of Docs. Sponsored by De- 
ment of Ener. ashington, DC., and Nuclear 
legulatory Commission, Washington, DC. Div. of Sys- 

tems Research. 


for a 


In support of the U.S. Nuclear R 
Accident Management Research 
needs during severe accidents have been evaluated 
for Boiling Water Reactors (BWRs) with MARK | con- 
tainments. The evaluation was performed using a 
methodo! that identifies plant information needs 
necessary for personnel to: (a) diagnose that an acci- 
dent is in progress, (b) select and implement strategies 
to prevent or mitigate the accident, and (c) monitor the 
effectiveness of these strategies. The information 
needs and capabilities identified are intended to forma 
basis for more comprehensive information needs as- 
sessments. These assessments will be performed 
during the analysis and development of specific strate- 
gies, which will be used in accident management pre- 
vention and mitigation. 


julatory Commission 
‘ogram, information 
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NUREG/CR-5729/GAR 
Modeling and Computing Services, Newark, CA. 
Multivariable Modeling of Pressure Vessel and 
Piping J-R Data. 

Technical rept. Oct 89-Dec 90. 

E. D. Eason, J. E. Wright, and E. E. Nelson. May 91, 
118p MCS-910401 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Engineering. 


Multivariable models were developed for predicting J- 
R curves from available data. Separate models were 
fitted for different material groups, including RPV 
welds, Linde 80 welds, RPV base metals, piping welds, 
piping base metals, and the combined database. 
Three different types of models were developed, in- 
volving different combinations of variables that might 
be available for applications: a Charpy model, a preir- 
radiation Charpy model, and a copper-fluence model. 
In general, the best results were obtained with the 
preirradiation Charpy model. The copper-fluence 
model is recommended only if Charpy data are un- 
available, and then only for Linde 80 welds. Relatively 
good fits were obtained, capable of predicting the 
values of J for pressure vessel steels to with a stand- 
ard deviation of 13-18% over the range of test data. 
The models were qualified for predictive purposes by 
demonstrating their ability to predict validation data not 
used for fitting. 


PC A06/MF A0i 
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NUREG-0040-V15-N1/GAR PC A06/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Div. of Reactor Inspection and Safeguards. 

Licensee Contractor and Vendor inspection 
a Report. Quarterly Report, January-March 
May 91, 104p 

Also available from Supt. of Docs. See also NUREG- 
0040-V14-N4. 


The periodical covers the results of inspections per- 
formed by the NRC’s Vendor Inspection Branch that 
have been distributed to the inspected organization 
na the period from January 1991 through March 
1991. 
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NUREG-0540-V13-N3/GAR PC A17/MF A03 
Nuclear Regulatory Commission, Washington, DC. 


Office of Administration. 
List of Documents Made Publicly Available, 


May 91, 397 87 
Also available le from Supt. of Docs. See also NUREG- 


The pamnene” is a monthly publication —— de- 
scriptions of information received and generated by 
the U.S. Nuclear dosti) doc Commission (NRC). The 
information includes (1) docketed material associated 
with civilian nuclear power plants and other uses of ra- 
dioactive materials, and @ nondocketed material re- 
ceived and generated \C pertinent to its role as a 
regulatory agency. The following indexes are included: 
Personal Author, Corporate Source, Report Number, 
and Cross Reference to Principal Documents. 
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NUREG-0750-V31/GAR PC A99/MF A04 
Nuclear Regulatory Commission, Washington, 
Office of Administration. 
uclear Regulatory Commission issuances: Opin- 
of the Nuclear mg 


n with Selected Orders. 
1990-June 30, 1990. Volume 31, os 1604.” 
1990, 653p 
Also available from Supt. of Docs. See also NUREG- 
0750-V30. 


The thirty-first volume of issuances (1 - 604) of the Nu- 
clear Regulatory Commission and its Atomic Safety 
and Licensing Appeal Boards, Atomic Safety and Li- 
censing Boards, and Administrative Law Judges 
covers the period from January 1, 1990 to June 30, 
1990. issuances are referred to as follows: Commis- 
sion--CLl, Atomic Safety and Licensing Appeal 
Boards--ALAB, Atomic Safety and Licensing Boards-- 
LBP, Administrative Law Judges--ALJ, Directors’ Deci- 
sions--DD, and Denial of Petitions for Rulemaking-- 
DPRM. Issuances of the Nuclear Regulatory Commis- 
sion with regard to Houston Lighting and Power Com- 
iny (South Texas Project, Units 1 and 2); Public Serv- 
mpany of New Hampshire, et al. ( ‘ook Sta- 
tion, Units 1 and 2); Rockwell International Corporation 
(Rocketdyne Division); Vermont Yankee Nuclear 
Power Corporation (Vermont Yankee Nuclear Power 
Station). Issuances of the Atomic Safety and Licensing 
Appeal Boards with regard to: Advanced Medical Sys- 
tems, Inc.; General Public Utilities Nuclear Corporation 
(Three Mile Island Nuclear Station, Unit 2); Kerr- 
McGee Chemical Corporation (West Chicago Rare 
Earths Facility); Public Service Company of New 
Hampshire, et al. (Seabrook Station, nits, 1 and 2); 
Safety Light Corporation, et al. (Bloomsburg Site A 
contamination). Issuances of the Atomic ree Sey be 
censing Boards with regard to: Advanced Medical Sys- 
tems, Inc.; Baltimore Gas and Electric Company; — 
Testing Laboratory, Inc, dba —- ert Inc.; 
Cleveland Electric liuminating Com pany, et al. (Perry 
Nuclear Power Plant, Unit 1); Curators of the University 
of Missouri; Florida Power and Light Company (Turkey 
Point Nuclear Generating Plant, Units 3 and 4); Kerr- 
McGee Chemical Corporation (West Chicago Rare 
Earths Facility); Northern States Power Company 
(Pathfinder Atomic Plant); Porter Memorial Hospital; 
Public Service Company of New Hampshire, et al. 
(Seabrook Station, Units 1 and 2); Rockwell Interna- 
tional Corporation ‘(Rocketdyne Division); Safety Light 
Corporation, et al. a, Site Decontamina- 
tion); St. Mary Medical Center-Hobart and St. Mary 
Medical Center-Gary; Vermont Yankee Nuclear Power 
Corporation (Vermont Yankee Nuclear Power Station). 
Issuances of Directors’ Decisions with regard to: Con- 
sumers Power Company (Big Rock Point Plant); Flori- 
da Power and Light Company (Turkey Point Nuclear 
Generating Plant, Units 3 and 4); Pacific Gas and Elec- 
tric Company (Diablo Canyon Nuclear Power Plant, 
Units 1 and 2). issuances of Denials of Petitions for 
Rulemaking with regard to: Citizens Task Force of 
Chapel Hill, et al.; Sierra Club. 
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NUREG-0750-V32-IND2/GAR PC A04/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration and Resources Mana: nt. 
Indexes to Nuclear fe Comm Is- 


71 
Also ‘avaliable from Supt. of Docs. See also NUREG- 
0750-V32-IND1. 


ict D, the Atomic Safety and Licensing 
tomic Safety pero 
B), the Atomic Safety and Licensi @ Appeal ane 
(cP, the Administrative Law Judge (ALJ), the bree. 
tors’ Decisions (DD), and the Denials of Petitions for 
Rulemaking are presented in the document. The di- 
| ater x and indexes are intended to serve as a guide to 
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ee PC A06/MF A01 

Nuclear Regulatory Commission, Washington, DC. 

Office of Administration. 
ee Commission issuances, Febru- 
ary 

Feb 91, 117p 

Also available from Supt. of Docs. See also NUREG- 

0750-V33-N1 and NUREG-0750-V33-N3. 


The report includes the issuances received ao 
specified period from the Commission (CLI), 
Atomic Sefety and Licensing 

the Atomic Safety and Licensi 

ministrative Law Judges (ALJ), 

orn a and the Denials of Petitions for Flulemaking 
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NUREG-0750-V33-N3/GAR PC A04/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration. 

— Regulatory Commission issuances, March 
Mar 91, 64p 

Also available from Supt. of Docs. See also NUREG- 
0750-V33-N2. 


The report includes the issuances received during = 
period from the Commission aus 


specified 

Atomic Safety and Licensing ete: 

the Atomic Safety and Licensi s LEP), one re 
ministrative Law J (ALJ), the Directors’ Deci- 


ludges 
sions (DD), and the Denials of Petitions for Rulemaking 
(DPRM). 
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NUREG-0940-V10-N1/GAR PC A11/MF A02 
Nuclear Regulatory Commission, Washington, DC. 
Office of Enforcement. 
Enforcement Actions: nificant Actions Re- 
= . Quarterly Progress Report, January-March 
Technical rept. 

May 91, 250p 

Also available from Supt. of Docs. See also NUREG- 
0940-V9-N4. 


The compilation summarizes significant enforcement 
actions that have been resolv: oom one — 
period (January - March 1991) and includes copies of 
letters, Notices, and Orders sent by the Nuclear Regu- 
latory Commission to licensees with respect to these 
enforcement actions. It is anticipated that the informa- 
tion in the publication will be widely disseminated to 
managers and employees =ngaged in activities li- 
censed by the NRC, so that actions can be taken to 
improve safety by avoiding future violations similar to 
those described in the publication. 
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NUREG-1426-V1/GAR PC A04/MF A01 
Nuclear ny Commission, Washington, DC. 


Div. of Compliation of 
of Re from — Sepeertes 


ing 
chameottie. sine 1908- 1990. 
Technical rept. 
A. L. Hiser. May 91, 54p 
Also available from Supt. of Docs. 


Since 1965, the Materials Engineering Branch, Divi- 
sion of Engineering, of the Nuclear Regulatory Com- 
mission’s of Nuclear Regulatory Research, and 
its predecessors dating back to the Atomic Energy 
Commission (AEC), has sponsored research programs 
concerning the integrity of the primary system pres- 
sure boundary of light water reactors. The components 
of concern in the research programs have included the 
reactor pressure vessel (RPV), steam generators, and 
the piping. The research programs have covered a 
broad range of topics, including fracture mechanics 
analysis and experimental work for RPV and piping ap- 
plications, inspection development and qualifi- 
cation, and evaluation of irradiation effects to RPV 
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NUCLEAR SCIENCE & TECHNOLOGY 


TIB/B91-00765/GAR 
Bundesministerium 


- euniotnen FAG 
Hames egos tag (Germany, 
Uebersicht ueber besondere Vorkommnisse in 


mel, no. 90/125 - July 23, 1 - with a tritium release 
of 3.10 (8) Bq (=10 (-6) of the annual release limit). 
H ( Int (c) 1991 by FIZ. Citation no. 
91:000765.) 
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TIB/B91-00776/GAR 
Bundesministerium 


nuclear power plants). 
F. Kleiner, and S. Gossner. Jan 87, 70p Rept nos. 
BMU--1990-248, GRS-A--1319 
Contract BMU SR 272/4 
In German. Schriftenreihe Reaktorsicherheit und 
Strahlenschutz, Ergebnisberichte, Untersuchungen, 
Studien, Gutachten. 


ee es 
esistance to malfunction t 
to Rule KTA 3706 ‘Proof ‘Proof 


ing to KTA ae note of electronic controls or electri- 


cal components. (orig./DG). (Copyright (c) 1991 by 
FIZ. Citation no. 91:000776.) 
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TIB/B91-00778/GAR 
Deutsches A\ 


tomforum e.V. ). 
G.S. Vallana, D.R. Bretschneider, T. Roser, and P. 
Haug. Mar 90, 137p 
In German. 


The documentation covers the fields of nuclear energy 


mary energy, power supply; energy - perspec- 
ton by ubty compe 
; economy 


appendix explains the function 
of Greifswald NPP (Units 1-4). (SH. ‘Copyignt (c) 
1991 by FIZ. Citation no. 91:000778.) 
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TIB/B91-00779/GAR PC E14 
Deutsches Atomforum e.V., Bonn (Germany, F.R.). 
Kernenergie in der DDR. Eine Dokumentation 

das Deutsche Atomforum e.V. Ergaenzungsband. 
peaien conten ie Se. A documentation on 
behalf of Deutsches Atomforum e.V. Supplementa- 


gy volume). 

.S. Vallana, D.R. Bretschneider, T. Roser, and P. 
Haug. Mar 90, 126p 

In German. 


The German Atomic Forum has brought out a substan- 
tial supplementary documentation to ‘Nuclear Energy 
in the GDR’. It contains the results of talks and discus- 
sions ——~ an information-gathering trip to the GDR 
organised by the Nuclear E Information Circle, a 

to the UN Conference in Fi 1987, the 
GDR annual report on the environment 1 , data and 
facts on the collection, transportation and disposal of 
low-level and intermediate-level radioactive wastes in 
the GDR, and also an information brochure from the 
GDR issued as part of that country’s PR work on 
issues of the peaceful utilisation of nuclear energy in 
the world. (orig.). (Copyright (c) 1991 by FIZ. Citation 
no. 91:000779.) 
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TIB/B91-00789/GAR PC E14 
monte Inst. fuer Fernstudien, Tuebingen (Germa- 
ny, F. 

Atom- und Kernphysik. Bd. 5. Der Reaktorunfall 
von Tschernobyi und seine F . (Atomic phys- 
ics and nuclear physics. Vol. 5. accident at the 
Chernoby! nuclear power pliant and its conse- 


— 
. Jacob, and H. Ziegelmann. 1990, 180p 
In German. 


The Chernoby! reactor accident and consequent radi- 
ation exposure is described from a physical and radio- 
logical view. The chapters deal with reactor dynamics, 
the course of events, lar va mee atmospheric diffu- 
sion and deposition of radionuclides, external and in- 
ternal radiation exposure, and with the latest results of 
cancer risk through radioactive radiation. There are de- 
tailed compilations of results of measurements and 
model calculations for the Federal Republic of Germa- 
ny. (DG). (Copyright (c) 1991 by FIZ. Citation no. 
91:000789.) 


Reactor Fuels & Fuel Processing 
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DE91618658/GAR PC A03/MF A01 
~~ ages Centre for Atomic Research, Kalpakkam 
(India) 
— rupture properties of solution annealed and 
cold worked type 316 stainless steel cladding 


tu 
-~ D. Mathew, S. Latha, S. L. Mannan, and P. 
tre z. 1990, 50p IGC-117 
les Only. 


Austenitic stainless steels (mainly type 316 and its 
modifications) are used as fuel cladding materials in all 
current generation fast breeder reactors. For the Fast 
Breeder Test Reactor (FBTR) at Kalpakkam, modified 
type 316 stainless steel (SS) was chosen as the mate- 
rial for fuel cladding tubes. In order to evaluate the in- 
fluence of cold work on the performance of the fuel 
element, the investigation was carried out on cladding 
tubes in three metallurgical conditions (solution an- 
nealed, ten percent cold worked and twenty percent 
cold worked). The results indicate that: (i) The cri 

strength of type 316 SS cladding tube increases 
increasing cold work. (ii) The benificial effects of cold 
work are retained at almost all the test conditions in- 
vestigated. (iii) The Larson Miller parameter analysis 
shows a two slope behaviour for 20PCW material sug- 
gesting that caution should be exercised in extrapolat- 
ing the creep rupture life to stresses below 125 MPa. 
At very low stress levels, the LMP values fall below the 
values of the 10 PCW material. (author). 6 refs., 19 
figs. , 10 tabs. (Atomindex citation 22:018632) 
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DE91619465/GAR PC A03/MF A01 
Department of Energy, London (England). 
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Fourth annual civil plutonium figures published. 
Le 17p INIS-GB-280 

() 

U.S. Sales Only. 


These are the published figures for 1989/90 on the 
plutonium produced at Britain’s civil nuclear power sta- 
tions, reprocessing activities at Sellafield, and the civil 
liutonium stocks. These figures are published annual- 
and are compiled from data supplied by Nuclear 
lectric pic (NE), Scottish Nuclear Ltd (SNL), British 
Nuclear Fuels pic and the United Kingdom Atomic 
Energy Authority. The figures include exports and im- 
ports of plutonium under international safeguards. 
(author). (Atomindex citation 22:019791) 


bE61619475/GAR 
Australia. 


PC A03/MF A01 


Agreement between the Government of Australia 
and the Government of the Arab Republic of Egypt 
concerning Co-operation in the Peaceful Uses 
Nuclear Energy and the Transfer of Nuclear on 
rial between Australia and the Arab Republic of 
Egypt and Agreed Minutes. 

Feb 88, 26p INIS-XN-285 

U.S. Sales Only. 


The Agreement aims to establish conditions consist- 
ent with the NPT obligations of the two countries under 
which nuclear material can be transferred between 
them. It specifies that nuclear material transferred is 
not to be used for any military purpose. Compliance 
with this requirement is to be ensured by the IAEA 
safeguards system. In addition, each Party must take 
measures to ensure the physical protection of nuclear 
material within its jurisdiction. (Atomindex citation 
22:019808) 


147,172 
DE91619476/GAR PC A03/MF A01 
Finland 


No 410 - Asett t laissa tarkoitettu- 
«10 on authority pers aca ara (Ordinance 
S- 





410 ona to issue safety licences). 
May 88, 11p INIS-XN-296 
In Finnish. 
U.S. Sales Only. 


This Ordinance provides that the Finnish Centre for 
Radiation and Nuclear Safety is henceforth the sole 
competent authority for the licensing of the transport, 
fabrication, use, import/export of and trade in radioac- 
tive substances and radiation-emitting equipment. The 
Ordinance repeals two earlier Ordinances (47/59 and 
104/75) which provided for the competence of the 
previous Institute for Radiation Protection in such mat- 
ters. (Atomindex citation 22:019809) 


Reactor Materials 
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DES1618664/GAR PC A03/MF A01 

(india) Gandhi Centre for Atomic Research, Kalpakkam 

paren sey studies of copper, brass and cupron- 
500 thermofiuid. 


with Hytherm- 
Me €. Pujar, R. K. Dayal, and J. B. Gnanamoorthy. 
1989, 21p IGC-107 
U.S. Sales Only. 


Carbon steel used as a structural material in thermo- 
fluid/water heat exchai in the Fast Breeder Test 
Reactor (FBTR) got perforated resulting in leakage. To 
t an alternative better corrosion resistant mate- 

rial for these exchangers, corrosion resistance studies 
of copper based alloy systems in both a s received and 
pickled conditions were o~ out in the thermofluid 
medium (Hi -500) room _ temperature 
ye a ), 373 K and 423 K upto 500 h duration. 
he tested materials, copper, admiralty brass and 70/ 

30 cupronickel were found to have excellent corrosion 
resistance in both as-received and pickled conditions. 
In all the cases corrosion rates decreased with in- 
creased duration of exposure. All the above materials 
showed better corrosion resistance in pickled condi- 
tion compared to that in as-received condition. The rel- 
ative corrosion resistance of these three alloys was as 
follows: admiralty brass > cop per > cupronickel. This 
trend in the corrosion resistance was observed in both 
as-received and pickled conditions. In general, the cor- 


rosion resistance in pickled condition was found to be 
better than that in as-received condition. (author). 3 
refs., 3 figs., 2 tabs. (Atomindex citation 22:018640) 
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NUREG/CR-4599-V1-N1/GAR 
Battelle, Columbus, OH. 


PC A06/MF A01 


Short Cracks in Pi ind Pi Welds. Semian- 
‘MarctrSeptember 71880. 


ept. 
G. M. Wilkowski, J. Ahmad, F. Brust, N. Ghadiali, and 
ey, May 91, 124p BMI-2173-VOL-1- 
1 
Also available from Supt. of Docs. Sponsored by Nu- 
a latory Commission, Washington, DC. Div. of 
ngi ing. 


The document is the first semiannual report of the U.S. 
Nuclear Regulatory Commission’s Short Cracks in 
Piping and Piping Welds research program. The intent 
of the program is to verify and improve fracture analy- 
ses for circumferentially cracked large-diameter nucle- 
ar piping with crack sizes typically used in leak-before- 
break analyses or in-service flaw evaluations. On 
quasi-static loading rates are evaluated. Additional e 
forts involve investigating phenomena discovered 
during the course of conducting the Degraded Piping 
program. These include the evaluation of the occur- 
rence of unstable crack jumps in ferritic steels at LWR 
temperatures, and the occurrence of anisotropic frac- 
ture properties causing helical crack growth. Both of 
these phenomena may affect the safety margins im- 
plicit in LBB analyses. Other investigations deal with 
the fracture behavior of bi-metallic welds, and im- 
1 ges in crack opening area analyses used in 


147,175 
NUREG/CR-4667-V11/GAR 
Argonne National Lab., IL. 
Environmentally Assisted Cracki: 
— Semiannual Report 
H. M. Chung, T. F. Kassner, W. J. Shack, W. E 
—— and J. Y. Park. May 91, 34p ANL-91/9- VOL- 


Aiso available from Supt. of Docs. See also NUREG/ 
CR-4667-V10. Sponsored by Nuclear Regulatory 
Commission, Washington, DC. Div. of Engineering. 


PC A03/MF A01 
in Light Water 
l-September 


The report summarizes work performed by Argonne 
National Laboratory on environmentally assisted 
cracking in a water reactors during the six months 
from April 1 to September 1990. Crack-growth-rate 
(CGR) tests were performed on a composite A533-Gr 
B/Inconel-182 specimen in which a stress corrosion 
crack in the Inconel-182 weld metal penetrated and 
grew into the A533-Gr B steel. Boi tests were also 
conducted on conventional (nonplated) and Ni-or Au- 
plated A533-Gr B specimens. CGR data on the A533- 
Gr B specimens were compared with the fatigue crack 
reference curves in the ASME Boiler and Pressure 
Vessel Code, Section XI, Appendix A. High- and com- 
mercial-purity, HP and CP, respectively, specimens of 
Type 304 SS from BWR absorber rod tubes, irradiated 
during service to fluence levels of 6 x 10(sup 20) - 2 x 
10(sup 21) n/sq cm (E>1 MeV) in two reactors, were 
examined by Auger electron spectroscopy to charac- 
terize irradiation-induced grain boundary segregation 
and depletion of alloying and impurity elements, which 
have been associated with irradiation-assisted stress 
corrosion cracking of the steel. Intergranular fracture 
surfaces in high-fluence CP material were character- 
ized by relatively high levels of Si, P, and Ni segrega- 
tion. regation of the impurity elements and inter- 
granular failure in the HP material were negligible for a 
similar fluence level. However, grain boundary deple- 
tion of Cr was more significant in HP material than in 
CP material, which indicates that irradiation-induced 

regation of impurity elements and depletion of al- 
loying elements are interdependent. 


147,176 
NUREG/CR-4744-V4-N1/GAR 
Argonne National Lab., IL. 
Long-Term ‘erm Embrittlement of Cast Duplex Stainless 
Steels in LWR Systems. Semiannual Report Octo- 
ber 1988-March 1989. 
O. K. Chopra, and H. M. Chung. May 91, 39p ANL- 
90/44-VOL-4-NO-1 
See also NUREG/CR-4744-V3-V2. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Engineering. 


PC A03/MF A01 





The progress report summarizes work performed by 
Argonne National Laboratory on long-term _embrittle- 
ment of cast duplex stainless steels in LWR systems 
during the six months from October 1988 to March 
1989. hope ps data are ed for several 
heats of cast yy hg mary anne tures be- 
tween 320 and 450C for times up to 30. h. Thermal 
aging | — impact energy and shifts transition 

to higher temperatures. A saturation effect is 
observed | for ng aged a oe and 
—— energy. Charpy data are ensheed to 
nthe actvelan energs of tresineace ct enbtie. 
ment. The results suggest that the activation energy of 
embrittlement is not constant in the temperature range 
of 290-4000, but increases as temperature decreases. 
—. is ed for estimating the extent of 
———s oe from known ma- 


The degradation in mechanical 
can be reversed by annealing the embrittied 
material for 1 h at 550C and then water quenching. 


147,177 
NUREG/CR-5577/GAR PC A0S/MF A01 


Naval Academy, Annapolis, MD. 

Extension and E: of J-R Curves and 
Their Application to the Low Upper Shelf Tough- 
ness Issue. 

Technical rept. 

J. A. Joyce, and E. M. Hackett. Mar 91, 98p 

Also available from Supt. of Docs. Prepared i in coop- 
eration with David W. Taylor Naval Ship Research and 
Development Center, Annapolis, MD. Sponsored iy 
Nuclear Regulatory Commission, Washington, 
Office of Nuclear Regulatory Research. 


The document devel methods of measuring experi- 
mentally the limits of valid fracture mechanics data 
that can be he prop from small fracture mechanics 
specimens. The technique generally shows 
that present ASTM M limits are overly conservative and 
the new technique would allow almost a three fold in- 
crease in the amount of crack extension allowed in the 
testing of a surveillance specimen. Analytic relation- 
ships are then developed to allow use of the new ex- 
perimentally measured limit to J controlled crack 
growth for design or failure analysis applications to 
correlate best with the omega criterion which defines 
limits on both the maximum J level and the maximum 
crack extension allowable for a particular imen 
size and material toughness combination. final 
section looks at the problem of extrapolation of J-R 
curve data when for a structure fracture analy- 
sis. Several forms of extrapolation relationships are 
compared from the point of view of accurate and con- 
servative extrapolation, particularly from the stand- 
point of tearing br instability analysis of a growing, ductile 
crack on the material upper shelf. 


NUAEG/CR-5592/GAR PC A07/MF A01 
Oak Ridge National Lab., TN. 

Analytical Studies of Transverse Strain Effects on 
edcracks for Circumferentially Orient- 


Topical rep’ 

D. K. M. Shum, J. G. Merkle, J. Keeney-Walker, and 
B. R. Bass. 91, 148 ORNL/TM-11581 

Contract DE-AC05-840R21400 

Also available from Supt. of Docs. See also NUREG/ 
CR-5554. Sponsored by Department of Energy, Wash- 
ington, DC., and Nuclear Regulatory Commission, 
Washington, DC. Div. of Engineering. 


The objective of the report is to describe the develop- 
ment of analysis methods for estimating the decrease 
in crack initiation toughness, from a reference plane 
strain value, due to positive straining along the crack 
front of a circumferential flaw in a reactor pressure 
vessel. The analysis methods are based on two differ- 
ent approaches that are currently being developed to 
analyze and to explain the effects of Comvelen strain 
and stress states on fracture toughness. The first ap- 
proach is a micro-mechanical approach that provides 
a relation between fracture toughness and more fun- 
damental material properties that can be determined 
experimentally. The second approach focuses on the 
development of correlation parameters that relate 
fracture toughness with nominal stress and strain 
states. In the first phase, the scope of the investigation 
is limited to crack front constraint conditions that can 
be described in terms of conventional one-parameter 
(K or J) in-plane near-tip fields and the transverse 
strain. Validation checks of the analysis methods 
against existing fracture data for of con- 
tained crack tip yieldings are promising but incomplete. 


Recommendations for subsequent phases of the work 
considered necessary to provide more precise esti- 
mates on the effects of positive out-of-plane straining 
on the crack initiation toughness of circumferentially 
oriented flaws are included. 


147,179 
PB$1-18931 Not available NTIS 


National inet of Standards and Technology (MSEL), 
Gaithersburg, MD. Metallurgy Div. 
Plastic Zone Formation 


Crack. 

Final rept. 

R. J. Fields, and R. deWit. 1990, 8 
Sponsored by Nuclear Regulatory 


ington, DC. 
~ AL. International Jnl. of Fracture 42, n3 p231-238 


Around an Arresting 


mmission, Wash- 


The evolution of strain near the tip of an arresting 
—— crack was followed using a strain gage tech- 
nique. The results were obtained in a body so large 
that reflec.cd elastic waves did not contribute signifi- 
cantly to the strain records during the time interval of 
interest. The measurements were made using a linear 
array of strain = located along the inte: crack 
path and 0.65) = specimen thickness) above this 
plane. The gages were read using instrumentation ca- 
pable of resolving strain in time intervals of less than 
10 microseconds. To within the resolution of the tech- 
nicque, the results did not suggest plasticity near the 
pe poe propagating, cleavage crack tip. At the instant 

of arrest, however, the strain gages detected a plastic 
zone which increased in intensity over a period of sev- 
eral milliseconds. This increasing intensity was inter- 
preted as an elastic-plastic boundary emanating from 
the arresting crack tip and eventually reaching an equi- 
librium size, i.e., that predicted from the applied stress 
intensity factor and the static plastic properties. A 
simple analysis is presented to estimate the velocity of 
the elastic-plastic boundary from the strain data and 
results are given for several experiments. 
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TIB/B91-00775/GAR PC E17 
Hahn-Meitner-inst. Berlin G.m.b.H. (Germany, F.R.). 
Surface area and porosity of graphitic materials. 
E. Hoinkis. Dec 90, 208p Rept no. HMI-B--477 


Graphitic matrices consist of graphite grains and 10 
wt% ungraphitized binder carbon and are used as a 
structural material in the spherical fuel elements of 
high-temperature, helium-cooled fission reactors. 
Poco graphites are produced without a binder and are 
applied as a first wall protection in the Tokamak Fusion 
Test Reactor, in Princeton, N.Y., USA. Similar to con- 
ventional graphites, — matrices and Poco gra- 
phites are porous. The opening of existing closed 
pores and the formation of new pores, due to corrosion 
by reactive gas species, alters the diffusion kinetics of 
the fission product cesium and the retention of tritium 
in graphitic Matrix A3-3 (abbreviated A3-3). Changes in 
the type and number of pores are of significance to 
thermal and mechanical properties. The oxidation-in- 
duced changes of the porosity and the internal surface 
area of two matrix varieties, and one Poco graphite 
were studied on compact specimens. Also investigat- 
ed was A3-3 after fast neutron irradiation to 7 dpa at 
1223 K. Porosity data were measured by mercury intru- 
= helium and xylene displacement, condensation of 
(GANG). at 77 K, Small Angle Neutron Scattering 
ANS), and Small Angle X-ray Scattering (SAXS). The 
parte pore/solid interface area was estimated from 
SANS data and the accessible internal surface area 
was determined from nitrogen adsorption isotherms by 
the BET- and the alpha sub s -methods. (orig./MM). 
(Copyright (c) 1991 by FIZ. Citation no. 91:000775.) 


Reactor Physics 
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DE$1619283/GAR PC A08/MF A01 

— Forschungszentrum Seibersdorf 
.m.b.H. 

Calculation of the source term for a S(sub 1)B-se- 

quence at a VVER-1000 type reactor. Part 2. Part 2: 


—— 
M. Pachole, and G. Sdouz. Oct 90, 162p OEFZS- 
4556 


This report merely consists out of 141 figures belong- 
ing to the report OEFZS--4555. 


147,184 


NUCLEAR SCIENCE & TECHNOLOGY 


U.S. Sales Only. 


The behaviour of the source term in a VVER-1000 type 
reactor is calculated using the ‘Source Term Code 
Pac! ’ (STCP). The input data are based on the rus- 
sian Zaporozhye-5. The selected accident se- 
quence is a small break LOCA in the hot followed 
by loss offsite and onsite electric power ( — 
calculation 


are lower than 10(sup -4). 141 figs. (Authors). (Atomin- 
dex citation 22:019525) 


General 


147,182 
DE91619532/GAR 
France. 

Arrete du 30 novembre 1989 relatif a l’enrichisse- 
ment de la de I’ nucleaire. 
(Order of 30 november 1989 on enrichment of nu- 


). 
Dec 89, 18p INIS-XN-304 
In French. Published in the Journal Officiel de la Re- 
U.S. Sales Only. 


This Order repeals a 1973 Order on the enrichment of 
the nuclear vocabulary and approves the terms and 
expressions which must be used immediately in ad- 
ministrative and regulatory texts, communications to 
the public, correspondence and contracts concluded 
by public institutions and books for education and re- 
search. (Atomindex citation 22:019875) 
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DE91732824/GAR PC A05/MF A01 
Nuclear Energy Agency, Paris (France). 

Summary record of the ith 

P. = 1990, 81p NEANDC-U-272, CONF- 
880951 

taennnationa meeting of the Nuclear Data Committee 
of the Nuclear Energy Agency (27th), Los Alamos, NM 
(USA), 26-30 Sep 1988. 

U.S. Sales Only. 


The topics presented and discussed at the twenty-sev- 
enth international meeting of the Nuclear Data Com- 
mittee of the Nuclear Energy Agency are summarized. 
Relations with other committees and reports of data 
centers are analyzed. Problems concerning nuclear 
model codes are underlined. National evaluation ef- 
forts on data library and data file are reported. Reports 
from several laboratories and subcommittees are sum- 
marized. (ERA citation 16:006919) 
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NUREG-1266-V5/GAR PC A04/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Regulatory Research. 

por Safety Research in Support of Regulation, FY 
1990. 


Annual rept. 

Apr 91, 69p 

Also available from Supt. of Docs. See also NUREG- 
1266-V4. 


The report, the sixth in a series of annual reports, was 
prepared in response to congressional inquiries con- 
cerning how nuclear regulatory research is used. It 
summarizes the accomplishments of the Office of Nu- 
clear Regulatory Research during FY 1990. The goal 
of the office is to ensure that safety-related research 
provides the technical bases for rulemaking and for re- 
lated decisions in support of NRC licensing and in- 
spection activities. The research is necessary to make 
certain that the regulations that are imposed on licens- 
ees provide an adequate margin of safety so as to pro- 
tect the health and safety of the public. The report de- 
scribes both the direct contributions to scientific and 
technical knowledge with regard to nuclear safety and 
their regulatory applications. 
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AD-A233 728/5/GAR PC A01/MF A01 

Nova Univ., Fort Lauderdale, FL. 

Phytoplankton Abundance in Relation to Lagran- 
na eaieek it. 1 Nov 88-31 Oct 90 
inal project rept. lov 88- : 

G. Hitchcock. 1990, 3p 

Contract N00014-87-K-0040 


The main objective of this effort was to examine the 
near-surface distribution of phytoplankton pigment, 
specifically chlorophyll a, in Gulf Stream meanders. 
This was accomplished by surveys of anticyclonic 
(crests) and cyclonic (troughs) meanders features 
during cruises in September, 1988 and April, 1989. 
This research program was part of the BioSYNOP Pro- 
gram, and our effort was conducted in conjunction with 
an NSF-sponsored physical oceanographic field effort 
supervised by Dr. Tom Rossby, University of Rhode 
Island. The hypothesis which was initially posed to the 
Office of Naval Research was that if our present un- 
derstanding of the dynamics of meanders is correct, 
then upwelling of nutrient-rich, cool water along the 
‘leading edge’ of meander crests (that is, anticyclonic 
meanders), should result in enhanced standing stocks 
of phytoplankton biomass in these features. 


147,186 
DE$1010360/GAR PC A10/MF A02 


Brookhaven National Lab., Upton, NY. 
rt and ona 4 | in the 


ISHTAR: Inner shelf transpo 
Bering/Chukchi Seas. 1985--1989 moored Chioro- 
phyil (und a) fluorescence, temperature, and beam 
attenuation measurements. 

W. H. Medeiros, and C. D. Wirick. Feb 91, 209p 
BNL-45883 

Contract ACO02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


ISHTAR is a multi-disciplinary, multi-university ecosys- 
tem study designed to test the hypothesis that interan- 
nual changes of atmospheric forcing on water trans- 
port through the Bering Strait result in a two-fold to 
four-fold difference in: (1) the flux of nutrients from the 
shelf break of the northwestern Bering Sea; (2) the pri- 
mary production north of St. Lawrence Island; (3) the 
burial of carbon in Chukchi Sea sediments; (4) the 
amount of energy passed up the food web; and finally 
(5) the chemical properties of the Arctic Ocean water 
transported south across the Greenland-Scotland 
ridge system. The northern Bering Sea extending from 
St. Lawrence Island to Bering Strait was chosen as the 
site for studying phytoplankton populations and their 
role in transporting organic carbon. The authors major 
scientific responsibilities in the ISHTAR program are 
to: (1) provide phytoplankton boundary conditions for 
models constructed by other components; (2) obtain 
time series suitable for identifying interannual vari- 
ations in phytoplankton standing stocks; and (3) identi- 
fy the dominant time and length scales of the phyto- 
plankton distributions. In addition, they construct, 
maintain, calibrate, and deploy the moored fluoro- 
meters used to make the required measurements. 3 
refs., 6 figs., 12 tabs. 
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PB$1-194431/GAR PC A04/MF AO1 
New England Aquarium, Boston, MA. 

Information on Right Whales (’Eubalaena glacia- 
lis’) in Three Proposed Critical Habitats in U.S. 
Waters of the Western North Atiantic Ocean. 

Final rept. 

S. D. Kraus, and R. D. Kenney. May 91, 72p 
Contracts MMC-T-75133740, MMC-T-75133753 
Prepared in cooperation with Rhode Island Univ., Nar- 
ragansett. Graduate School of Oceanography. Spon- 
= by Marine Mammal Commission, Washington, 


Three areas off the east coast of the United States 
have been proposed as critical habitat for right whales 


226 VOL. 91, No. 17 


(Eubalaena glacialis) under the oer nam Species 
Act. The three areas include the coastal waters of the 
southeastern United States between mid-coast Geor- 
gia and Jupiter Inlet, Florida, the Great South Channel 
east of Cape Cod, Massachusetts, and the 

portion of Massachusetts Bay, including the eastern 
half of Cape Cod Bay. Right whale sighting information 
from the western North Atlantic collected between 
1950 and 1989 was analyzed relative to the three 
areas. The data support the conclusion that the three 
proposed areas are essential to the population. The 
coastal waters of the southeastern United States are 
the primary calving ground for the population, and both 
Massachusetts Bay and the Great South Channel are 
significant feeding and nursery grounds for right 
whales. Human activities that occur in the areas and 
may require special management consideration in- 
clude vessel traffic, dredging operations, fixed gear 
fishing activities, and offshore minerals exploration 
and development. 


Dynamic Oceanography 
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AD-A233 793/9/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
ineering, Hampton, VA. 
ingularities in Water Waves and Rayleigh-Taylor 
Instability. 
Final rept. 
S. Tanveer. Feb 91, 40p ICASE-91-21, NASA-CR- 
187530 
Contract NAS1-18605 
Prepared in cooperation with Ohio State Univ., Colum- 
bus. Dept. of Mathematics. 


This paper is concerned with the singularities in invis- 
cid two dimensional finite amplitude water waves and 
inviscid Rayleigh-Taylor instability. For the deep water 
gravity waves of permanent form, through a combina- 
tion of analytical and numerical methods, we present 
results describing the precise form, a number and lo- 
cation of singularities in the unphysical domain as the 
wave height is increased. We then show how the infor- 
mation on the singularity can be used to calculate 
water waves numerically in a relatively efficient fash- 
ion. For two dimensional water waves in a finite depth 
channel, the nearest singularity in the unphysical 
region has the same form as for deep water waves. 
However, associated with such a singularity, there is a 
series of image singularities at increasing distances 
from the physical plane with possibly different behav- 
ior. Further, for the Rayleigh-Taylor problem of motion 
of fluid over vacuum, and for the unsteady water wave 
problem, we derive integro-differential equations valid 
in the unphysical region and show how these equa- 
tions can give information on the nature of the singu- 
larities for arbitrary initial conditions. 
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AD-A233 820/0 Not available NTIS 
American Geophysical Union, Washington, DC. 
Toward Ocean Wave and Radar Dependence 
OWARD). Volume 95, Number C9. 
. H. Shemdin. 15 Sep 90, 191p 
Availability: American ——— Union, 2000 Florida 
Avenue, Washington, 20009. PC $10.00. No 
copies furnished by DTIC/NTIS. 


The Tower Ocean Wave and Radar Dependence Ex- 
periment (TOWARD) is a coordinated effort, involving 
both field experimentation and theoretical yg 
tions, to address the divergent hypotheses on t 
mechanisms involved in synthetic aperture radar 
(SAR) imaging of the ocean surface. In the formulation 
of the experiment it was recognized that three distinct 
disciplines were to be addressed: (1) hydrodynamics, 
(2) radar backscatter, and (3) SAR image processing. 
The field operations were executed in three 6-wee 
segments during the period October 1984 to January 
1986. The Naval Ocean Systems Center tower, locat- 
ed offshore of Mission Beach, San Diego, California, 
was used as the focal point for the field operations. 
The primary measurements included in situ capillary 
and short gravity waves, _ surface and internal 
waves, ambient current and detailed meteorological 
measurements, stereophotography, tower-based mul- 
tifrequency radars and an L band SAR deployed on 
board the NASA CV-990. The single most significant 
result is the determination that none of the available 
hypotheses on SAR imaging of long surface waves 


could be demonstrated to explain all the SAR observa- 
tions obtained in TOWARD. 
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We start with the basic equations for a compressible, 
non-hydrostatic flow and scale them based on ocean- 
ographic data to obtain a set of hyperbolic equations 
that is well-posed for the initial boundary value prob- 
lem. We find a distinct advantage in using salinity and 
potential temperature as primitive variables instead of 
density, since the equations that we use for a com- 
pressible flow are then linearly independent. We scale 
these in a much simpler manner than has been done 
by eee al. We also show that it is essential to 
include the Coriolis term arising from the component of 
the earth’s angular velocity acting tangential to the 
earths’s surface in order to model the vertical velocity 
accurately. 
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Processing and Analysis of the Georgia Strait SAR 
Data Set. 

Final rept. Jan-Dec 86. 

E. S. Kasischke, D. R. Lyzenga, R. A. Shuchman, P. 

L. Jackson, and C. C. Wackerman. 28 Feb 87, 200p 
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This Georgia Strait experiment is to further investigate 
the utility of imaging Synthetic Aperture Radar (SAR) 
systems for detection of subtle surface patterns on the 
ocean surface. The surface patterns being studied in 
this portion of the Experiment are those associated 
with naturally occuring and ship-generated internal 
waves. This re discusses the data processing and 
analysis a performed the on SAR data collect- 
ed during the 1983 Georgia Strait Experiment. These 
activities include: (1) consideration of conventional 
and advanced synthetic aperture radar techniques for 
ocean reconnaissance; (2) further development of 
techniques for extracting meaningful information from 
SAR data (including K and calibration ee (3) 
consideration of modifications to the ERIM X-, L-, and 
C-band SAR system to improve its capabilities for re- 
search in advanced ocean reconnaissance tech- 
niques; (4) discussion of SAR digital processing issues 
(autofocusing and multiple looking); and (5) review of 
data processing and analysis activities performed over 
the past year. 


147,196 
N91-21455/1/GAR PC AO5/MF A01 
Institute for Computer Applications in Science and En- 
Suet Hampton, VA. 

ularities in Water Waves and Rayleigh-Taylor 
instability. 
Final Report. 
S. Tanveer. Feb 91, 90p 
Contracts NAS1-18605, PNSF DMS-87-13246 


Singularities in inviscid two-dimensional finite-ampli- 
tude water waves and inviscid Rayleigh-Taylor instabil- 
ity are discussed. For the deep water gravity waves of 
permanent form, through a combination of analytical 
and numerical methods, results describing the precise 
form, number, and location of singularities in the un- 
physical domain as the wave height is increased are 
presented. It is shown how the information on the sin- 
fag ne in the unphysical region has the same form as 

ior deep water waves. However, associated with such 
a singularity is a series of image singularities at in- 
creasing distances from the physical plane with possi- 
bly different behavior. Furthermore, for the Rayleigh- 
Taylor problem of motion of fluid over a vacuum and 
for the unsteady water wave problem, integro-differen- 
tial equations valid in the unphysical region are de- 
rived, and how these equations can give information 
on the nature of singularities for arbitrary initial condi- 
tions is shown. 
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tion in a Forced Tropical Ocean Model (Abstract 


Only). 

M.S. Thesis. 

H. Zheng. 1991, 5p 

A major error source in numerical simulations of tropi- 
cal oceans is the uncertainty in wind stress. Assimila- 
tion of ocean data is used to correct this simulation 
error. The model used is governed by the reduced 
gravity shallow water equations modified by the long 
wave approximation, within a rectangular basin sym- 
metric about the Equator. All experiments are of the 
‘identical twin’ type: the observations are generated by 
sampling the desired reference solution, and the data 
are assimilated by optimal interpolation (Ol) into the 
same model, with wind stress forcing different from 
that in the reference case. The effect of the Kelvin 
wave and Rossby waves excited by the updating of 
observations is assessed by examining the perform- 
ance of the assimilation runs with data projected onto 
these waves. When both thermocline depth and zonal 
velocity at all gridpoints are observed, data assimila- 
tion compensates for the wind stress errors. The rela- 
tive importance of the information in Kelvin and 
Rossby waves depends on where the wind stress error 
occurs: when the error is over the western part of the 
basin, the Kelvin waves play an important role in the 
assimilation; for wind stress errors over the eastern 
part, the Rossby waves are important. 
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Meerelamodelilerung im suediichen Ozean. (Sea 
ag pe ptm Ocean). 


Avs Stoessel. 1990, 160p 
In German. Max-Pianck- Institut fuer Meteorologie. Ex- 
amensarbeit, no. 6 


~~ oh 


ice model devel- 
oped 4 hi od (1979) for the Arctic ‘anon has been 
lo the Weddell Sea by Hibler and Ackley 
(ies. The model was coupled by Lemive of af (1990) 
with the one-dimensional oceanic mixed layer model 
of Lemke (1987) in order to describe the vertical oce- 
anic heat flux dependent on ice formation and subse- 
quent convection. Furthermore, Owens and Lemke 
(1990) introduced the snow thickness as an additional 
prognostic variable in the model. In the present work 
this modified Weddel - sea ice model is extended to 
the entire Southern Ocean region and is in the first part 
forced with climatol 
values, respectively. 
are compared with satellite data, with single 
truth observations or measurements, respectively 
with results of earlier dynamic- 
models. Additionally, sen studies are pod nate 
in order to investigate the influence of different physi- 
cal and numerical parameters. Since atmospheric cli- 
matologies of different origin deviate consider- 
ably in the region of the Ocean, alternative 
forcing data sets are applied for comparison. Finally, 
the model is forced with stochastically varying wind 
fields in order to examine the effect of daily variability. 
Due to the large inconsistency of the different atmos- 
pheric forcing fields and the simultaneous high sensi- 
y te cee Gaon’ is Oe cane Ea (especiai- 
wind fields), in the second part of this work 
pm} daily analyses data from numerical weather 
prediction models are used for forcii a By recomputing 
the analyses variables to the originally assigned level 
of the atmosphere model and by simultaneously apply- 
ing an appropriate Prandtl-layer formulation, reasona- 
ble results can be obtained without wg 
eters of the sea ice model to the new kind of forcing. 
wits al (c) 1991 by FIZ. Citation no. 
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Final rept. 

C. E. Pearson, G. J. Castille, D. Davis, T. E. Redard, 
a A. os Saltus. Dec 89, 433p AR-223, COELMN/ 
Gamer DACW29-86-D-0092 


Watercraft have always played an important role in the 
economic and transportation histories of south Louisi- 
ana. It is an area where many boat wrecks are known 
to have occurred but where few have been discovered 
or studied. The New Orleans District, U.S. Army Corps 
or Engineers, a that these wrecks may rep- 
resent important cultural resources, is developing a 
district-wide plan intended to aid in managing these re- 
sources. This study represents the first phase of that 


147,203 


Marine Geophysics & Geology 


Final 
A. R. Saltus, and C. E. Pearson. Mar 90, 41p 
COELMN/PD-90/07 


Contract DACW29-88-D-0122 


This report presents the results of remote sensing sur- 
veys and exploratory diving 
two locations in the vicinity 
The localities 
with the ‘E: Erosi tructur 
Beach Fill’ project for Grand Isle, Louisiana. Fill is to be 
dug Se en eee 
i aid beach stabilizati 


—— conducted at 


debris pipel 

in one borrow area in Bayou Riguad prohibited reason- 
able interpretation of collected data. In the borrow 
area off shore Grand Isle, 21 netic anamolies were 
located. Most of these an tau to represent 
modern debris and trash. Two locales, however, pro- 
duced magnetics which may represent shipwreck re- 
mains. These areas were investigated through inten- 
sive magnetometer survey and diving operations. Nei- 
ther locales produced historic cultural remains. 
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In order to render the traditional method for the analy- 
sis of propulsion operational for full scale ships, it had 
to be rationalized theoretically and practically. For that 
Purpose an exiomatic model and a method for the 
identification of its parameters under service condi- 
tions had to be developed. After its successsful trial 
and application on model scale the goal of the present 
project was to test the method on board of a ship and 
compare the results with those from model tests. 
During the project the measuring, test, and analysis 
techniques did not only prove to be adequate, but 
could ified for future applications 
on full scale as well as model scale. Starting from the 
momentum and the energy balance all fundamental re- 
lationships are reconstructed step by step, so that their 
derivations can be followed by those interested. Differ- 
ing from former publications of the theory the formal 
presentation has been limited to the bare minimum in 
favour of verbal arguments for the yoy, and dis- 
cussion of the solutions proposed. (orig.). (TIB: RN 
ie de my (Copyright (c) 1991 by Fiz Citation no. 
91: 
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Final rept. 

tot Patterson. Oct 90, 147p Rept no. NOSC/TR- 
1374 


This is a review of possible methods of constructing an 
apex buoy to be deployed as subsurface support for 
underwater pyramidal arrays. Several categories of 
buoy construction are presented, with an investigation 
of the mathematical expressions to derive 
shape, size, weight, and net buoyancy. Selection of 
nominal probable buoy sizes based on studies done by 
others using the Navy owned computer program ‘D- 
CEL’ was made in the report development. Some cost 
data are summarized for buoyancy materials and de- 
vices available from commercial sources. Appendixes 
include spreadsheet calculations for various buoy 
shapes that lend themselves to construction as metal 
— capable of operation at the selected water 
epth. 
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An expert human analyst is capable of examining an 
infrared image of sea surface temperature in the west- 
ern North Atlantic Ocean offshore of Cape Hatteras, 
and identifying a Gulf Stream north wall where the sea 
surface is not obscured by clouds. The north wall of 
the Gulf Stream is a spatially continuous but temporal- 
ly meandering narrow boundary between warm waters 
carried swiftly from the south and cold waters indige- 
nous to the continental slope regime off the east coast 
of the United States. The north wall is closely related 
to a boundary between two ocean regions in which 
acoustic propagation conditions are dramatically dif- 
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ferent. The position of the north wall of the Gulf Stream 
is therefore important to acoustic antisubmarine war- 
fare (ASW) tactics and hence is important to Navy op- 
erations. The current ani are time consuming, te- 
dious, a and subjective, i.e. dependent on the 
rae ing the analysis. Researchers at NA- 
O and a at NOARL. are developing more objec- 
tive, numerical lures that can be implemented 
on modern computer systems and that can, at least, 
assist the analyses ‘iormed by humans. This pe 
reports on our progress in NOARL sponsored 
to utilize the emerging technology of neural ebenartte 
to automatically interpret infrared imagery to detect 
Gulf Stream north wall positions. 
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The purpose of ocean tomography is to measure the 
(time- varying) speed of sound c(x,y,z;t) and ocean cur- 
rents et in three dimensions. The oceanogra- 
phers can further transform these, with other informa- 
tion, into three-dimensional temperature and heat-flux 
fields. The method of Ocean Acoustic Mes pres ba 
to send acoustic timing signals, from each of a num 
of transmitters to a number of receivers these being 
spaced perhaps 250 km to 1250 km apart. At such 
range the sound from any transmitter to an W] 
receiver will travel over several vey = 
ferent identified raypaths, perhaps 5 to 25. 
ocean propagation conditions change, the len re 
changes in the travel times along all the identified ray- 
paths from all transmitters to all receivers can be 
mathematically ‘inverted’ to estimate the three dimen- 
sional sound speed c(x,y,z;t). 
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Merging of two anticyclonic vortices is studied in the 
context of a reduced-gravity model and with emphasis 
on frontal dynamics. Using a particle-in-cell method, 
numerical experiments illustrate the merging process 
and the accompanying Lagrangian motions. In any 
merger event, three stages can be distinguished. In 
the first stage, intrusions from each eddy wrap around 
the other eventually substituting particles of one eddy 
almost completely with those of the other. The second 
and rapid stage is the ing per se, leaving a new, 
elongated . In a prolonged third stage, stabiliza- 
tion of this eddy proceeds with axisymmetrization and 
rejection of fluid to the surroundings. Such rejection of 
fluid, which is demonstrated to be essential for the 
conservation of potential vorticity, energy and angular 
momentum, ith the formation not of fila- 
ments, as in Euler’s dynamics, but of satellite vortices. 
The center may or may not axisymmetrize com- 
pletely, but, in all cases, consists of a thorough mixture 
of particles from both original eddies. Other numerical 
experiments with cyclones and zero-potential-vorticity 
anticyclones indicate that these vortices are resistant 
to merging. The impacts of the planetary beta effect 
and of 4 pulsation on merging are also considered. 
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The long-range objective of this work is a basic under- 
standing of the vertical and horizontal arrival structure 
of ambient ocean noise. The specific focus of this 
analysis is the investigation of downslope conversion 

which has been proposed as one mechanism by which 
noise originating from coastal shipping traffic is con- 
verted to what is seen at long distance as a large con- 


tribution to the ambient noise level arriving near the 
horizontal. To achieve this objective, carefully con- 
trolled and well-documented source deployments 
(both stations and tows) were made in deep water, on 
the continental shelf, and along the sloping continental 
margin. For the purpose of propagation modelling, a 
substantial amount of environmental data was collect- 
ed from existing data bases. The environmental data 
of interest includes: (1) both time and range-varying 

sound speed profiles between source and receiving 
arrays, (2) bottom Meee tation and (3) subbottom 
structure and composition. (A 
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GEOSAT altimetry which has been processed to sea 
surface Fg ow. sm ab represents a very sparce and 
—— sampling of the oceanic mesoscale struc- 
ture. The utility of this data to produce nowcasts and to 
initialize and update circulation model forecasts could 
be greatly improved by interpolation onto a grid which 
is regular in space as well as time. A method to per- 
form this interpolation based on spatial empirical or- 
thogonal functions coupled with fourier series in time is 
presented. A video of the sea surface topography in 
the western Gulf Stream region based on altimetry 
from the GEOSAT exact repeat mission was shown. 
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Drydock wee or User’s Guide, 
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F. R. Johnson, and T. E. Gillum. 89, 37p Ri 
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DAS (Drydock Analysis System) is a collection of FOR- 

TRAN programs used to statically analyze drydock 
structures constructed of reinforced concrete. Pre- 
processor ke ge allow graphic creation of a geo- 
metric model with its boundary and loading conditions. 

The SAP4 linear a element analysis program is 
used to analyze the — structure based upon 
plane strain analysis theory. P: ing —— 
produce displaced shapes and graphic interpretation: 

of stress results. The overall is activated through a set 
of menu selections; the a reuse the basic geo- 
metric model for several different load cases. 
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The original Kings Bay facility, omnes adjacent to 
Cumberland Sound in southeast Georgia, was de- 
signed and devel as an emergency Army Muni- 
tions Operation Transportation facility in the late 
1950’s. Initial channel depths were authorized at 32 ft 
mean low water. The facility was never placed into 
operational use and was in a standby mobilization 
status with channel depths of about 32 ft. Figure 1 
shows the general Cumberland Sound and Kings Bay 
area. In July 1978, ownership of the Kings Bay facility 
was transferred to the Department of the Navy for use 
as a Naval submarine base for Poseidon class subma- 
rines. Between July 1978 and July 1979, approximate- 
ly 8.6 million cu yds of material were removed for Po- 
seidon facility expansion. The most recent changes to 
the channel, to accommodate the trident submarines, 
included Lemay | the approach channel to 500 ft and 
deeping it to 46 ft; deeping the ocean entrance chan- 
nel to 49 ft etc. Water levels, electrical conductivity, 
water temperature, and salinities were measured in the 
Cumberland Sound study area during March 1988 
through December 1988. The data were collected as 
part of a long-term study to assess, through compari- 
sons to earlier data collection programs, if changes to 
the estuarine processes of the study area have oc- 
curred. Water levels, electrical conductivity, water tem- 
perature and salinities, were measured in the Cumber- 
land Sound study area during March 1988 - December 
1988. The data were collected as part of 2 long-term 
study to assess, through comparisons to earlier data 
collection programs if changes to the estuarine proc- 
esses of the study area have occurred. This report de- 
scribes the equipment and procedures used in the 
data collection effort and presents table 
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The infrared sensor system is a very important portion 
of an infrared precision guided munition. This system 
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detects targets at night, in clutters, and those that 
can’t be seen by the naked eye. Without a very precise 
japan system, a target will not be detected during 
the search of the munition’s flight. Many condi- 
tions must be met to a detector system that 
will have a high pr ility of detecting a target when 
the munition is fired from the gun. The contents of this 
— illustrate these conditions and recommend en- 
hancements to a guided munition detector system that 
be — for weaknesses encountered in infra- 
r 
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rou! L 

Tem re Measurements of 30-MM R 

tive Propellant Gun 4 reg { Firings. 

Final technica opt rept. Jun 89- 

N. E. er, P. Reeves, J. D. Knapton, and T. P. 
Coffee. Mar 91, 20p Rept no. BRL-TR-3217 


bm PS temperature a — made 
uri mm regenerative liquid propellant “ 
(LPG) firings with an invasive eee .. 
nique developed at the Ernst Mach Institute. The —- 

nique was based on measuring the brightness temper- 
ature of the combustion gas with an pm probe 
emission gage. Planck’ » a distribution of blackbody 
emission was used as the basis for calibrating the 
emission gage, thus providing a theoretical basis for 
extrapolating the response of the gage beyond the 
maximum calibration temperature. The propellant used 
in the test was LGP 1845, which has an adiabatic 
flame temperature of 2,592 K. The spectroscopic tech- 
nique, calibration procedure, and experimental results 
are discussed. The results yielded maximum tempera- 
tures between 2,200 K and 2,450 K, or 5 to 15 percent 
below the adiabatic flame temperature. The results 
show fair qualitative agreement with a lumped parame- 
ter computer model. 


147,220 

AD-A233 816/8/GAR PC A05/MF A01 
Air Force Packaging Evaluation Agency, —- -Patter- 
son AFB, OH. Materials ye Branc 
Qualification T 


mE Container 
for the SMAW (HEAD) Rock 


ea P. Moravec. % Jan 91, oop ie no. DSTZT-91- 
Availabilty: Document partially illegible. 


The objective of these tests is to qualify the CNU-480/ 
E Container for production release by MSD/YJA. The 
container is a welded-aluminum, controlled-breathing 
style with a removable cover. It is designed to hold four 
SMAW high explosive anti-armor (HEAA) rockets. 
Shock vibration isolation is provided by the polyethyl- 
ene foam cushions. The container is 46X20.5X16 with 
a gross weight of 135 pounds. The shipping and stor- 
age container is designed to hold four HEAA rockets in 
two layers constrained in conformal cavities in polyeth- 
ylene tray and cover cushions. The qualification test 
series is derived from MIL-STD-648A and FED-STD- 
101C and consists of -25 and +140 F free fall drop 
tests, sinusoidal and repetitive shock vibration tests, 
—— strength tests, and leak tests. The test series 

as performed at the Air Force Packaging Evaluation 
Activity, WPAFB, OH. 


147,221 
AD-A233 926/5/GAR PC A03/MF A01 
Army Armament Research and Development Center, 
Dover, NJ. Fire Support Armament Center. 
Selectable Lightweight Attack Munition Operating 
of the Gate Array. 
Technical rept. 
} A Shoenfelt. Apr 91, 26p Rept no. ARFSD-TR- 
1 


The selectable lightweight attack munition (SLAM) is a 
small explosive armament. It can be used similarly to a 
mine where it can be placed on the ground to detonate 
when the magnetic signature of the desired target is 
detected. It can also be used with a tripline or to deto- 
nate after a set period of time. The operation of the 
SLAM is controlled by electronics with the majority of 
functions on a gate array. The functions of the gate 
array that control the operation of the SLAM are de- 
scribed in this report. 


147,222 

AD-A233 927/3/GAR PC A03/MF A01 
Army Armament Research and Development Center, 
Dover, NJ. Armament Engineering Directorate. 


147,225 


D.A aaeeee Pinto. 91, 41p Rept no. 
ARAEDT -90038 ess sa 


The compressive fracture strength of 

and TNT has been investigated in uniaxial 

sion as a function of temperature and strain rate. 
Young’s modulus and other aspects of stress strain 
behavior were also studied. The compressive fracture 
strengths and the moduli decrease with increasing 
temperature and decreasing sirain rate. Limited tensile 
measurements were also made. Failure is by brittle 
fracture for all conditions investigated and can be ex- 
plained in terms of the Griffith criteria for fracture. The 
temperature and strain rate dependence of the com- 
pressive strength can be attributed to the dependence 
of the modulus on these parameters and thermally ac- 
tivated slow subcritical crack growth before fracture. 


147,223 

AD-A233 928/1/GAR PC A03/MF A01 
Army Armament Research and Cent 
Dover, NJ. Armament Engineering Directorate. 
Molecular Mechanics 


} 90. 
T. Vi Viadimiroff. Apr 91, 24p Rept no. ARAED-TR- 


The Army is interested in developing new 

materials which are highly resistant to initiation by 

and shock. Some of the most stable stable enengetc rater 
als known to man can be characterized as nitroaroma- 
tics. However, molecules like TNT and TATB do not 
have enough energy to make good propellants. One 
way to increase the energy of a molecule is to achieve 
a more favorable oxygen balance. Thus it would seem 
reasonable to consider aromatic systems which incor- 
porate oxygen or nitrogen into the aromatic ring. Nitro 
and amino substituted pyridines, di , triazines, te- 
trazines, pyrroles and furans are inves‘ ated. First’ the 
heat of formation for these new mat ~ oepsdencw 
using additivity rules and an estimate of the propellant 
performance is made. Then the method of molecular 
mechanics is used to calculate the structure and prop- 
erties of the various isomers of these molecules. It is 
found that nitro groups placed next to each other in- 
creases the steric energy while an amine gr 

between nitro groups stabilizes the system. Biamion. 
trinitropyridine seems to be particularly attractive can- 
didate molecule for use in low vulnerability propellants. 


147,224 
AD-A234 255/8/GAR PC A04/MF A01 
Army oy Research Lab., Aberdeen Proving 
Ground, M 
New High-Progressivity/High-Density Propuision 
Concept: Partially Cut Multiperforated Stick Pro- 


Final rept. Jan-Oct 87. 
C. R. Ruth, F. W. Robbins, T. C. Minor, and A. A. 
Koszoru. Mar 91, 54p Rept no. BRL-TR-3189 


This report presents the results from investigations 
with a high-progressive/high-density (HPD) propelling 
charge concept using partially-cut, multiperforated 
stick propellant. While multiperforated stick propellant 
is attractive both for its progressivity and loading densi- 
ty, the internal pressurization of the long, unvented 
perforations is of considerable concern. Such internal 
pressurization may result in mechanical failure of the 
grains, exposing unprogrammed burning surfaces and 
leading to overpressurization of the chamber. In the 
Partially cut configuration, the perforations are vented 
via cuts made through the perforations lar 
to the axis of the grain at locations along the 
axis. In order for the partial cutting to be effective, the 
spacing of the cuts must take into account the diame- 
ter of the perforation and the burning rate of the pro- 
pellant in the perforation. 


147,225 

AD-A234 474/5/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

pes ters ee oo 


Using 
Final rept. Oct 88-Feb 
R. J. Lieb. Feb 91, 32p a BRL-TR-3200 


The Hopkinson Split Bar has been shown to be a 
useful tool to investigate the high rate response of gun 
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lant. The mechanical responses of M30, JA2, 

XM39 propellants were measured at strain rates 

— from 1000/s to over 10,000/s. The results 

it yield stress and modulus nerally increase, 

ox that yield strain decreases increasing strain 

rate. Some effects of porosity and specimen size are 
also reported. 


147,226 
N91-21237/3/GAR PC A03/MF A01 
Institut Franco-Allemand de Recherches, Saint-Louis 


ingen (Study 

by the Effect of 

. bustion Gases of 
and H. Masur. 10 Oct 89, 44p 


. Mach, U. 
ISL-R- 124/89, ETN-91-98991 
Text in German. 


The continuous spectra obtained by the combustion of 
explosive substances at high pressures is studied in 
the case of absorption lines from the resonance of al- 
kaline components. The Na resonance line (wave 
length equals to 589 nm) was analyzed by means of a 
cylindrical combustion chamber for pressures —— 
up 40 to 100 MPa and temperatures in the area 1 

to 2500 K. The line broadness, the asymmetry factor 
and the interval were measured as a function of time, 
pressure or gas density. It is concluded that there is a 
widening due to a Van der Waals interaction and a time 
dependent thinning of the temperature boundary layer. 


147,227 
PATENT-4 988 397 Not available NTIS 


Department of the Navy, Man DC. 
—- Binders for Plastic Explosives. 
fatent. 


H. G. opens J. Goldwasser, and G. W. Lawrence. 
Filed 30 tented 29 Jan 91, 5p AD-D014 
830/4, PA “APP -6-892 622, XN-NAVEXOS 
Supersedes PAT-APPL-6-892 622. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This patent discloses an energetic uncured binder 
——— mixture ne (1) a hydroxy-terminat- 
ed polyfiuoroformal prepolymer of the general formula 
HOCH2(CF2)nCH2-(OCH20CH2(CF2)nCH2-)mOH 
wherein n is 3 or 4 and m is selected to provide a 
number average molecular weight of from about 1,000 
to about 10, for the prepolymer; and (2) an ener- 
getic plasticizer which is bis(2,2-dinitropropyl)formal, 
Bis(2, 2-trinitroethyl)formal, iS(2-fluoro-2,2- 
dinitroethyl)formal, bis(2,2-difluoro-2- 
nitroeethyl)formal, 2,2-dinitropropy! 2-fluoro-2,2-dini- 
troethyl formal, or mixtures thereof; wherein the weight 
ratio of yee ow plasticizer to prepolymer is from 
about 2:1 to ut 5:1. This binder composite mixture 
is useful for preparing energetic plastic bonded explo- 
sives having high chemical and thermal stabilities. 


Combat Vehicles 


147,228 
AD-A234 077/6/GAR PC A04/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 


Ground, MD. 
CAD Methods for Combat Vehicle 
Survivability Analysis. 
oan rept. Oct 89-Mar 90. 
H. Deitz, T. M. Muehi, S. L. Henry, G. S. Moss 
a E. O. Davisson. Dec 90, 69p Rept no. BRL-MR- 
3883 


Original contains color plates: Presented at the 
Combat Vehicle Survivability Symposium, Gaithers- 
burg, MD, 26-29 Mar 90. All and NTIS reproduc- 
tions will be in black. 


To support its Army role in Vulnerability/Lethality anal- 
ysis, the Ballistic Research Laboratory (BRL) has de- 
veloped a suite of computer tools called (BRL-CAD) to 
assist in the generation, cy trae ea ee <4 
military geometry. Origi tar Ce) _— ° 
vulnerability and nuclear survivi Wabi ity codes, 
methods now also support many A. on in- 
—_— some developed at TACOM/Keweenaw Re- 
search Center, Environmental Research Institute of 
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a pay Gone Tech Research Institute, 

Northrop, and others. In this paper, the use of these 
tools is demonstrated. An Armored Fighting Vehicle 
al of the class being considered in the Armored 

ystems Modernization (ASM) program is used to 
show (1) how the input geometry is generated and (2) 
how various codes are utilized in order to un- 
derstand some of the performance issues affecting 
survivability. A candidate AFV is molded geometrically 
and various images are generated to check the design. 
An estimate of system weight is performed. Next a 
series of ballistic vulnerability and signature computa- 
tions are applied to the design, demonstrating the 
= of metrics which can be derived in an analysis 
cycle. 


147,229 

AD-A234 372/1/GAR PC A04/MF A01 
Comi and Generai Siaff Coll., Fort Leaven- 

worth, KS. School of Advanced Mili Studies. 

Wheels for the Future: — .S. Army Adopt 

an Armored Wheeled 

Monograph rept. AY&9/' 

G. Davis. 5 Feb 90, 55p 


This monograph discusses the importance of wheeled 
armored systems for the US Army’s future a 
design. Operational ideas require future forces be de- 
signed for rapid strategic deployability, high lethality, 
operational mobility, survivability, versatility, and sus- 
tainability. It becomes a question of the tactical re- 
quirements that dictate whether the characteristics in- 
herent in wheels or tracks better suits achievement of 
the intended results. The monograph briefly examines 
the current European situation and provides assess- 
ment on selected regional areas which crises may 
occur. Next, a comparison with Sir Julian Corbett’s 
maritime fleet constitution draws corollaries from his 
theories of specialization, functions, and complexities. 
Next, an historical ive examines the success- 
es and failures of the following: the US Army’s use of 
armored wheeled systems (the armored car and tank 
destroyer), the United States States Marine Corps’ 
LAV-25 program, and the French experience in Chad. 


147,230 

AD-A234 483/6/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Survivable Tire System (STS) Test Analysis: Stage 
1 Survivability. 

Final rept. Mar 90-Jan 

B. A. Bodt, and J. E. ‘Schall Jr. Apr 91, 36p Rept no. 
BRL-TR-3226 


The standard survivable tire system (STS) for the High 
Mobility-Purpose Wheeled Vehicle (HMMWV) was 
tested with respect to survivability at the Nevada Auto- 
motive Test Center (NATC) near Carson City, NV. This 
test was the first of two stages in the technical phase 
of a program intended to result in an improved surviv- 
able tire system. The — of Stage 1 were to es- 
tablish a baseline of performance of the standard 
system, to explore test conditions which significantly 
influence system survivability, to make recommenda- 
tions for the conduct of Stage 2, and to pilot testing 
techniques developed by the Ballistic Research Labo- 
ratory (BRL). This document details the extent to 
which the first three of the stated purpose were satis- 
fied; the success of the last is implicit in the high quality 
of the data produced. 


Detonations, Explosion Effects, & 
Ballistics 


147,231 

AD-A234 014/9/GAR PC AO5/MF A01 
TSI, Inc., St. Louis, MO. 

Testing of a Composite Thermal Structure to Insu- 
late the Drivers of a Large Scale Biast/Thermal 
Simulator. 
Final rept. 

L. F. McCue. 


86-Jun 88. 
Lr ar 91, 92p TSI-8152-BRL, BRL-CR- 
Contract DAAA15-86-C-0098 


This report describes the developmental testing of the 
thermal and mechanical properties of two versions of a 

composite structure which were developed for insulat- 
ing the walls of high-pressure vessels containing hot 


nitrogen gas against heat loss and the results of these 
tests are presented. Included herein are data on ther- 
mal diffusivity, specific heat, =a expansion coeffi- 
cients, thermal conductivity and mechanical proper- 
ties, as well as energy transfer and temperature pro- 
files for each of the composite systems. A subscale 
driver tube assembly modeling a driver tube of a Large 
Blast/Thermal Simulator and consisting of a nitrogen 
supply system, a gas heater, and the heat-insulated 
driver tube complete with instrumentation was de- 
signed and constructed. A future testing program 
under actual operating conditions is recommended. 


147,232 

AD-A234 080/0/GAR PC A04/MF A01 

pe Be Ballistic Research Lab., Aberdeen Proving 
round, 

Numerical Simulation of Reacting — in a Ther- 

mally —— Ram Accelerator - Model Develop- 

ment and Validation. 

Final —_ wer r-Sep. 

M. J. Nusca. Apr 91, 59p Rept no. BRL-TR-3222 


Computational fluid dynamics solutions of the Navier- 
Stokes equations have been applied to both non-re- 
acting and reacting in-bore flowfields for a ram accel- 
erator projectile launch system. In this system a pro- 
jectile is injected at supersonic velocity into a station- 
ary tube filled with a pressurized mixture of hydrocar- 
bon, oxidizer and inert gases. After ignition, the shock 
system generated by the projectile can result sus- 
tained combustion around and aft of the projectile. 
This energy release process which travels with the 
projectile also generates high pressures and imparts 
thrust to the projectile. Numerical simulations reveal in- 
bore flowfield details and provide a good comparison 
with measured launch tube wall pressures for both 

non-reacting and reacting flows and a 38mm system. 
Computations are also used to investigate a proposed 
120mm ram accelerator system. 


147,233 

AD-A234 220/2/GAR PC A03/MF A01 

Army Ballistic Research Lab., Aberdeen Proving 

Pinte Element Analy: if Ni — Ballis- 
in ses of Non 

& — Using Hydro-Code Gene: nasa Loading 


Pia’ took technical rept. Jan-Jun 90. 
E. F. Quigley. Feb 91, 20p Rept no. BRL-TR-3210 


By modifying the EPIC-2 hydro-code one can calculate 
the loading history of an impacting projectile on a 
target. Loading histories of 20 mm projectiles for 
impact velocities of 366 m/s, 1012 m/s and 1508 m/s 
on 914 x 914 mm rolled homogeneous armor pilates 
were calculated with this code. These histories were 
used in ADINA finite element analyses of the plates. 
Comparisons of the measured and the calculated plate 
responses show that hydro-code ted loading 
histories can be used in finite element analyses of non- 
perforating ballistic impact. 


147,234 
AD-A234 312/7/GAR PC A02/MF A01 
Southwest Research Inst., San Antonio, TX. 

Rod Penetration of Confined Ceramic Tiles. 
Final rept. 1 Sep 88-31 Dec 90. 
C. E. Anderson, B. L. Morris, J. D. Walker, and J. 
Lankford. Mar 91, 7p ARO-26067.5-MS-A, 
Contract DAAL03-88-K-0068 


A multifaceted study of long-rod penetration of con- 
fined ceramic tiles was performed. Numerical and ex- 
perimental efforts were pursued. An experimental 
canaeeat was developed to measure the ballistic 
nse of confined ceramic tiles to impact at ap- 
guosteante 1.5km/s by tungsten-alloy long-rod projec- 
tiles. The depth of — into a backup steel sub- 
strate was the experimental observable. data 
were then used to estimate more fundamental meas- 
ures of ballistic performance such as the target resist- 
ance and the ability of the ceramic to erode the projec- 
tile. Numerical simulations of long-rod penetration 
were also performed to complement the experimental 
study and provide a baseline against which to = 
ballistic performance. Further, a fundamental adv: 
was made in the ability of Eulerian wavecodes Gece. 
codes) to track accurately history-dependernt, i.e., evo- 
lutionary, constitutive parameters, e.g., damage. 


147,2. 


IS 
AD-A234 502/3/GAR PC A04/MF A01 





Ce Research Lab., Aberdeen Proving 


Army 

Ground, M 

ina of Hypervelocity Firings 
inal rept. Jan-Oct 88. 

G R. Ruth, and A. W. Horst. Mar 91, 58p Rept no. 

BRL-TR-3190 


The applicability of lumped-parameter interior ballistic 
models to very high velocity guns is limited by the use 
of a superimposed pressure gradient to approximate 
the relationship between the space mean, breech, and 
projectile base pressures. Even modern two- two-phase 
flow interior ballistic models, specifically formulated to 
address the hydrodynamics of the problem, are largely 
untested in such regimes. Serious attempts to develop 
high-velocity solid propellant guns, however, require 
an —— modeling capability for concept screening 
and charge optimization. Firings were conducted in a 
long 120-mm gun (Ballistic Tube) at a propellant 
to projectile veg ey ay patra 
ids mae veladiies tn the 2 - 2.5 km/s range. 
tube was instrumented with pressure gages at 14 loca- 
tions to determine the experimental ‘e-displace- 
ment profile. Results were compared to predictions of 
a Classical lumped-parameter code, a state-of-the-art 
two-phase flow model, and a lumped-parameter code 
with a recently developed pressure gradient. 


147,236 
N91-21105/2/GAR PC A06/MF A01 
Institut Franco-Allemand de Recherches, Saint-Louis 


Cur les Methodes 
Methodes Pratiques shecpe oy = du =. 

by de Trainee de Frottement d 

ol Libre (Practical Methods fo Evaluate the Frc 
ton Drag Projectile in Free Flight). 
A. D. Dupuis, and M. Giraud, 1 Sep 89, 109p ISL-R- 
123/89, ETN-91-98990 
Text in French. 


A comparison between the usual method to calculate 
the drag coefficients for a free flight motion is present- 
ed. The laminar and turbulent boundary layers were 
studied and the possible shapes of the cylindrical pro- 
jectile were considered. The influence of the local con- 
ditions of the coefficients were taken into account as 
well as the compressibility coefficients and the wall 
temperature. A ram in FORTRAN for the calcula- 
tion of the drag and shape coefficients for a projectile 
of revoition was proposed. The comparison between 
ao and experiment shows a good agreement of the 
results. 


147,237 
N91-21107/8/GAR PC A03/MF A01 
Institut Franco-Allemand de Recherches, Saint-Louis 
(France). 
a von Duennen Koerpern im Hyper- 

rasanten Flug ( Overheating of Thin in 
Hay with Very Low- Trajectory). 

Naumann, and G. its. 28 Nov 89, 44p 

ISL-R-126/89, ETN- 91-98993 
Text in German. 


A direct analytical method is perfected to calculate the 
deep overheating of projectiles subjected to ntial 
flows. The velocities varied from 1500 to 3 m/s, 
the dissociation effects were lected, and the exten- 
sion of the Reynolds analogy Prandtl and Taylor 
was used to evaluate the heat transfer. The mean tem- 

rature of a body was obtained as a function of heat- 
ing time, at. ay velocity, air state and material by means 
of a heating coefficient and a family of generalized 
curves. 


Fire Control & Bombing Systems 


147,238 

AD-A234 152/7/GAR PC A04/MF A01 
Command and General Staff Coll., Fort Leaven- 
, KS. School of Advanced Military a 


Synchronizing Fire Support for Hea Oper- 
— A Command and Control Challenge for the 
vy Division. 
acs rept. AY 89/90. 
‘owell. 27 Nov 89, 70p 


aph examines the fire support command 
be control problems that confront a heavy division 
during synchronization of heavy/light operations. The 
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procedures in terms of the timeliness of planning, co- 
ordination and execution. 


147,239 
AD-A234 231/9/GAR PC A04/MF A01 


T. B. K aS. ©. Pagan ties Ot, ae no. 
ARFSD- — 

A study has been made of the accuracies that are 
achieved by using four different fire control systems on 
each of several smail arms. It is based on data from 
the Ballistic Research Laboratory in Aberdeen, Md. A 
table of hit probabilities which are based on these ac- 
curacies has been included. 


Guns 


147,240 

AD-A233 821/8/GAR PC ee _ 
Office of Naval Research, European Office, F 

York 09510-0700. 

Twin 30 Compact Naval Mount. 

19 Jul 89, 2p Rept no. ONREUR-MASB-39-89 


The Twin 30 mm Breda-Mauser Mount is available in 
three versions: Type A (2000-round magazine), Type B 
(1000-round magazine), and Type C (500-round maga- 
zine). Types A and B can be installed entirely above 
deck with magazine below deck or with the magazine 
above deck. Below deck installations satisfy the most 
stringent operational requirements since during 
weapon loading and magazine maintenance, loaders 
and maintenance personnel work in a protected area. 
Type C with its no-deck penetration requirement, is 
particularly suitable for small ships that do not have 
below deck capability. Because of its compactness, 
low weight, readiness for operation, complete remote 
control, and minimal maintenance requirement, the 
Twin 30-mm Breda-Mauser can be installed in ships 
7 from major combatants, down to very small 
cra ility of linkage with a simplified fire control 
system enables installation of a high performance 
weapon system in ships not normally associated with 
sophisticated gun control. 


147, 

AD A234 035/4/GAR PC A04/MF A01 

Army War Coll., Carlisle Barracks, PA. 

— Farquhar Barry: The Real Man Behind the 
uns. 


Study rept. 
S. D. Williams. 25 Mar 91, 67p 


No abstract available. 


147,242 
AD-A234 039/6/GAR 
Armame 


PC A03/MF A01 
nt Research. i: 


Dev nt and E 


neering Center, Waterviiet, NY. Benet Weapons 
Microalloyed Stee! Preforms. 


Final 
M. Brodsky. Mar 91, 36p Rept no. ARCCB-TR-91012 


An analysis was conducted on two types of microal- 
— steel to study their metallurgical, mechanical, 
processing characteristics, and also to evaluate 
the Suitability of utilizing these alloys as forgings for 
small gun tube components. The primary benefit asso- 
ciated with these steels is that optimum properties can 
be attained by direct quenching from the forging tem- 
perature. Presently, typical hot forgings must be ther- 
mally treated after forging to obtain desired b 
A test matrix was constructed to facilitate examination 
of the previously stated characteristics. The criteria in- 
cluded alloy type, heat-treatment temperature, forging 
reduction, tempering temperature, and bar diameter. 


147,245 
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ne een canine ns eee 
data base that included hardness, tensile strength and 


processing re- 
Sults. However, for optimum properties (hardness), it 
was found that section thickness should be limited to 
one inch or less. 


PC A03/' a A01 
and E 


inal rept. 
J J. achinaen. Mar 91, 46p Rept no. ARCCB-TR- 


Aimy Armamert Resear Development and Engr 
neering Center, Watervict NY. Benet Labs. os 
Dynamic Strain Waves: A Perspec- 
Final rept. 

R. Hasenbein, A. Gabriele, D. Finlayson, B. Artus, 
pp. 3 G. _ Oct 90, 24p Rept no. ARCCB- 
presumed at the US Army Symposium on Gun Dynam- 
ics (6th), Loo meny PA, 15-17 May 90. 


A discussion of ic strain waves in large caliber 


the development of a particular cannon tube, in- 
cluding measurement techniques which evolved 


during tests at the fs gro ground, pene ¢ iro 
methods which nce become standard 


PC A04/MF A01 
Proving 


Breakup and Combustion Modeling for the Re- 


Liquid 
inal rept. a 89. 
T. P. Coffee, P. G. Baer, W. 
Wren. Apr 91, 52p Rept no. BRL-TR-3223 


accurate gun simulations and to be 
tive in terms of maximum pressure and muzzle velocity 
eee igor a ring 26 
not to a unifying pa- 
eS ee and combustion 


Teepe oie the adaptability of 
in the literature to the 


pon pe ie mynd son aay i Wahcdkawubndite 
one adjustable parameter, the model accurately simu- 
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lates experimental data from all three Concept VIC gun 
calibers. An alternate approach is also derived that 
does not involve droplets. Agreement between the 
new mathematical models is excellent. 


147,246 
PB91-800300/GAR PC NO1/MF NO1 
+ epee Technical Information Service, Springfield, 


Ligint Gas Guns, January 1980-August 1991 (Cita- 
tions from the NTIS Data’ ). 
Rept. -. a 80-Aug 91. 
Jul 91, 
potted PB90-850314. 


The bibliography contains citations concerning the 
in, testing, modeling, and applications of light gas 
guns, for use as shock tubes, or, with a projectile, as 
ity launchers. Applications include shock 
wave studies, wake studies, impact tests, meteoroid 
investigations, and ballistic studies, including use as a 
weapon. Recent studies investigate the use of a two- 
stage light gas gun (2SLGG) as a pre-accelerator for 
use with an electroma — railgun. (Contains 110 ci- 
tations with title list and subject index.) 


Underwater Ordnance 


147,247 
PAT-APPL-7-557 059/GAR PC NO3/MF A01 
if the Navy, Washington, DC. 

—— and Method for Designing a Specially 
Ported Torpedo Launching System to Damp a Sea- 

water Piston. 

Patent Application 

G. Rosner, and R. F. Hubbell. Filed 25 Jul 90, 17p 

AD-D014 810/6 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 


This patent application is for a low-noise, low-pressure 
torpedo launching system having specially designed 
ports connecting a water cylinder to an impulse tank 
and is a method for designing such ports. A specifically 
ined C-shaped water cylinder discharge ports is 
to provide a continuous and minimized pressure 
gradient as the ports are closed by the water piston. 
he resulting controlled deceleration of the water 
piston reduces operational noise, reduces mechanical 
stresses and eliminates the need for auxiliary dashpot 
components. 


147,248 


PAT-APPL-7-568 304/GAR PC NO3/MF A01 


Patent Application. 

om Filed 15 Aug 90, 11p AD-D014 821/3 XN- 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This patent application discloses a three-position sub- 
marine tube shutterway that adapts to one of: 
the swimout launch, the ejection launch or the non- 
launch mode. The shutterway resides within a housing 
that is located between the muzzleward end of the tor- 
pedo tube and an opening in the submarine’s hull. The 
erent: 4 rotates to accommodate any one of the 
ree a 


147,249 
Beparmen ote — " en NO3/MF A01 

ito avy, Washington, 

Vibration Absorber. 

Patent Application. 
N. J. Dubois, and B. G. Gauthier. Filed 24 Sep 90, 
13p AD-D014 820/5 XN-ONR 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This patent application discloses a mounting assembly 
for absorbing low frequency vibrational pe the pro- 
duced by a source and isolating a base member there- 
from. The mounting assembly includes a central metal- 
lic ring, non-metallic foam rings located on both sides 


232 VOL. 91, No. 17 


of the central metallic ring in concentric relation with 
respect thereto, and inner and outer metallic ring 
members engaging said foam rings in concentric rela- 
tion, the foam rings defining a spongy mass that effec- 
tively absorbs the low frequency vibrational energy 
emanating from the source. 


General 


147,2. 

AD‘A283 838/2/GAR PC A09/MF A01 
Assistant Secretary of the Army (Research, Develop- 
ment and Acquisition), Washington, DC. 

Weapon Systems 1990. 

1 Mar 90, 187p 


The Army’s mission is to deter, and if deterrence fails, 
to fight and win. This handbook contains an overview 
of the major systems within the Army. Many of the sys- 
tems shown are in production, and have proven their 
capabilities in the field. The weapon systems and other 
equipment shown are categorized by specific Army 
mission area as follows: Close conhek Air defense; 
Fire support; Combat support; Combat service sup- 
port; Command, control and communications; Soldier 
support; and Strategic defense. Each is described by 
its mission, characteristics, program status, and any 
Soviet counterparts. This hand book depicts our ef- 
forts to maintain a well trained, well equipped force, 
capable of fulfilling the Army mission of deterrence 
through strength, and if deterrence fails, to be pre- 
pared to fight and win. 


PHOTOGRAPHY & 
RECORDING DEVICES 


Photographic Techniques & 
Equipment 


147,251 
Weeet tas aoe FR). | ant PC E14 
tuttgart Univ. a, inst. a 
Untersuchungen zur syst und offizien 
ten Behandlung digitaler Bildfolgen durch Verwen- 
dung eines neuen Segmentierungsverfahrens. 
Abschiussbericht. er an on systematic 
and efficient processing of digital i se- 
quences using a new segmentation . Final 
rt 


report). 
H. Ziemann. Jul 89, 182p 
Contract BMFT 50QS8610 
In German. 


The objective of investigations is to develop a method 
that permits deliberate and efficient aneeey A 
large volumes of data which are to be e: 

future remote sensing missions. It is si riftant that the 
segmentation method to be used is effective both for 
optical and for microwave data and permits processing 
of image sequences from optical sensors, microwave 
sensors, and combinations of both data records. The 
present report covers the above-mentioned project in 
to parts as follows: Part 1 gives a short description of 
the project’s prerequisites and execution. Part 2 gives 
a detailed description of the work performed and re- 
sults obtained. (orig./AKF). (TIB: FR 4214.) (Copyright 
(c) 1991 by FIZ. Citation no. 91:000716.) 


Recording Devices 


147,252 
N91-21195/3/GAR 
(Order as N91-21188/8/GAR, PC A17/MF 


SatCon Technology Corp., Cambridge, MA. 


netic Bearings f nt Optical Disk 
= ings for a Spaceflight Op’ 


r Hockney, V. Gondhalekar, and T. Hawkey. Mar 

1, 15p 

Contract NAS5-30309 

In NASA, Langley Research Center, Aerospace Appli- 
—_ of Magnetic Suspension Technology, Part 1 p 


The development and re a magnetic bearing 
system for the translator of read/write head in a 

me. pact disk drive are discussed. The asymmet- 
rical three-pole actuators with permanent magnet bias 
support the optical head, and its tracking and focusing 
servos, through their radial excursion e the disk. 
The specifications for the magnetic bearing are pre- 
sented, along with the configuration of the magnetic 
hardware. Development of a five degree of freedom 
collision model is examined which allowed assess- 
ment of the system response during large scale tran- 
sients. Experimental findings and results of per- 
formance testing are presented, including the roll-off 
of current-to-force due to eddy current loss in the mag- 
netic materials. 


ee 
PHYSICS 


Acoustics 


147,253 
— wa 1 Beatin: Appia pat ae NTIS 
ington Univ., le. i hysics 

Experimental Measurements of Normal Incidence 
eflection/Scattering from Undeformed Natural 

Sea Ice. (Abstract 

R. Francois, K. Williams, T. Wen, and P. Mourad. 1 

Dec 89, 2p NOARL-AB-89-242-078 

Availability: Naval Ocean Research and Development 

Activity, Stennis Space Center, MS 39529-5004. 


No abstract available. 


147,254 
AD-A233 721/0/GAR PC A03/MF A01 
Naval nay see Lab., Washington, DC. 


Boundary — Extraction Algo- 
peng ea the Analysis of Long-Range Reverbera- 
Rept. for Oct 87-Feb 89. 

R. Pitre, D. M. Fromm, and R. E. Franchi. 29 Mar 91, 
13p NRL-9142, ONT-90-165, 


This report describes a method for extracting rough 
boundary scattering strengths from long range rever- 
beration data generated by scattering from the rough 
ocean surface and bottom. The method is implement- 
ed through modifications and extensions of an existing 
— reverberation model, 


147,255 

AD-A233 966/1/GAR PC A01/MF A01 
Naval Research Lab., Orlando, FL. Underwater Sound 
Reference Detachment. 

Bulk Modulus of ‘aa eee he Epoxies. 

C. M. Thompson, and L. Leimer. Apr 90, 4p 
Availability: Pub. in Polymer oon v31 n1 2p Apr 
NTS only to DTIC users. No copies furnished 


No abstract available. 


147,256 
AD-A233 991/9/GAR PC A01/MF A01 
— State Univ., Tallahassee. Dept. of Mathemat- 


Computation of Broadband Mixing Noise from Tur- 


bomachinery. 
Semi-annual ay a rept. 1 Sep 90-28 Feb 91. 
C. Tam. 28 Feb 3p 
Contract N00014-89-J-1836 


This work focuses on the phenomena of dispersion 
and spurious acoustic radiation in calculating propeller 
noise using finite difference method. The same phe- 





nomena will also affect pemtatees solutions of tur- 
bomachinery noise problem 


147,257 

AD-A234 050/3/GAR PC A02/MF A01 

Naval Research Lab., Orlando, FL. Underwater Sound 

reeey ne. iia 
r-Field Transm Receiving Properties 

of Planar Near-Field Caloration lie 

A. L. Van Buren. Mar 91, 7p 

Availability: Pub. in Jni. a Acoustical Society of Amer- 

ica, v89 n3 p1423-1427 Mar 91. 


No abstract available. 


147,258 
AD-A234 191/5/GAR PC A03/MF A01 
Naval ee School, Monterey, CA. 

f Sound Pressure in a Wedge- 
Shaped Ocean as Predicted by an Image Method 
and a PE Model. 
Master’s thesis. 
J. R. Kim. Dec 90, 45p 


We compare and contrast results of three different 
models of acoustic propagation in an ocean with a 
sloping bottom, predicting the pressure field in a 

wedge-shaped ocean with a pressure release surface 
and an acoustically fast bottom. On image and two PE 
(Parabolic Equation) models were selected. The com- 
puter model for the image method was written in Basic 
for use on a PC and in Fortran for use on the NPS IBM 
3033 computer main frame. The geometric shape of 
the wedge for the image calculation consists of a 
plane, sloping penetrable bottom and a plane, horizon- 
tal pressure release upper surface. This shape models 
a real continental shelf. The shape used in a parabolic 
equation models is a pressure release plane surface 
above the conical bottom. Two PE models were stud- 
ied. One is based on a wide angle parabolic equation 
and a sagt Lhe contour plot of TL as a function of posi- 
tion. The o' resident on the NPS computer, is 
based on an implicit finite difference algorithm. Results 
show that there is fair agreement among the different 
models. Comparison of the image method and the 
second PE model show a 2 to 3 dB difference in trans- 
mission loss near the surface and agreement 
deeper. The transmission loss predicted by the first PE 
model differs from both other models by 4 to 5 dB near 
the surface and at the middle depths. Near the bottom 
they all agree well. 


147,259 
AD-A234 244/2/GAR PC A02/MF A01 
Colorado School of Mines, Golden. Center for Wave 
Phenomena. 
Approximation Methods for Scattering from 

Rough Surfaces. 
: t. for 15 Dec 88-14 

. DeSanto. 1990, 10p p ARO 26276. 2-GS, 

AN. DAAL03-89-K-0024 
Availability: Pub. in Computational Acoustics, v2 p15- 
23 1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


147,260 

AD-A234 257/4/GAR PC A02/MF A01 
Naval Research Lab., Orlando, FL. Underwater Sound 
Reference Detachment. 

P leneoxyglycoils as Acoustical Windows. 

T. W. Besuden, and C. M. Thompson. 1989, 7p 
Availability: Pub. in Polymeric Materials Science and 
Engineering. Proceedings of the ACS Division of Poly- 
meric Materials: Science and Engineering v61 p584- 
587, 1989. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Polymers used as windows for underwater acoustic 
transducers must cause minimum reflection of the 
sound wave, but must also be capable of damping out 
any flexural vibrations. These requirements can be in- 
terpreted as demanding a material that has both 
matches of sound and density with water and 
moderately high dynamic losses. One candidate 
material is a —— with — poly(1,2- 
butyleneoxy)glycol (or PBOG) softblocks. The relation- 
ships between the PBOG molecular weight and the 
sound speed and density of the polyurethanes will be 
presented. 


147,261 
AD-A234 258/2/GAR PC A03/MF A01 


Washington Univ., Seattle. Applied wo) Lab. 
Experimental Ocean Acoustic 


T. E. Ewart, and S. A. yee 199 

Ww 1,1 

Contract N00014-90-J-1260 7 

Availability: Pub. in Ocean Variability and Acoustic 

hay pm p23-40, 1991. — only to DTIC 
lo copies furnished by NTIS 


No abstract available. 


AD-Azs4 ——— PC = MF A01 
i ch 


(Abstract). 
R. W. Meredith, and P. M. Jackson. 1991, 16p Rept 
no. NOARL-AB-90-242-082 
Availability: Pub. in Ocean Variability and Acoustic 
tion, p87-101 1991. Available only to DTIC 
lo copies furnished by NTIS. 


No abstract available. 


Not available NTIS 

Applications of Fhereval Avsaiy lei = Develop- 
in 

ecuens. — ~ 


R N. Capps, and M. Q. Samuels. 1989, 12p 
Availability: Pub. in Proceedings of the North American 
Thermal Analysis Society Conference (18th), v2 p793- 
801 1989. —* only to DTIC users. No copies fur- 
nished by NTI 


Elastomers have been used in a variety of devices for 
tion, transmission, or detection fo sound in un- 
derwater acoustica! systems. The combination of an 
pear ye a oe environment ~ ——— on 
lesired ph dynamic mechanical properties 
passe aalieaiigrehtonnineshenaahesien and chem- 
istry. Selection of a particular material may be deter- 
mined Pity vont by its engineering properties (water 
oer bonding to metals, compat- 
ibility wane water cor al fo) fluids, etc.). Attainment of 
desired mic mechanical properties is then at- 
tempted through compounding of the elastomer for- 
mulation to conform to specific needs by the use of 
various chemical crosslinking systems, fillers, or other 
rubber additives. 


147,264 
AD-A234 432/3/GAR 


PC A03/MF A01 


Ss. O. MeConnell, and P. H. Dahl. Feb 91, 29p Rept 
no. APL-UW-TR-9022 
Contract NO0039-88-C-0054 


This report presents results of acoustic measurements 
of vertical incidence backscattering and surface for- 
ward scattering from near-surface bubbles. Applica- 
tions of this work are directed toward torpedo guid- 
ance control, and countermeasure technologies, such 
as detection and signal-processing constraints im- 
posed by the near-surface environment. Acoustic 
measurements of the concentration and vertical extent 
of near-surface bubbles generated by org bees 
were made in the frequency rane 15-50 kHz. i 
cal incidence measurements, which were interspersed 
with the surface forward scattering measurements, 
produced a vertical profile of volume scattering cross 
section due to bubbles that decreased exponentially 
with depth. By roee og this profile in depth, a direct 
estimate of integrated volume scattering 
sigma | was made, which is a measure of total 
concentration. The surface forward scattering meas- 
urements show a loss for a single interaction. This 
loss, attributable to bubbles, is referred to as the sur- 
face bubble loss (SBL), and an infrared estimate of 
sigma | was obtained from the SBL through a transfer 
function that incorporates the total extinction cross 
section from bubbles. The vertical incidence backscat- 
tering data and the forward scattering data, interpreted 
in terms of scattering absorption by resonant bub- 
bles, did not produce comparable trends in frequency 
and wind functional dependence, and differed 
significantly in overall level. For example, the forward 
scattering data indicate bubble concentrations that are 
as much as an order of magnitude greater than those 
indicated by the vertical incidence measurements. A 
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PHYSICS 
Acoustics 


likely explanation for the observed differences be- 
tween the two data sets discussed. 


147,265 


AD-A234 478/6/GAR PC A05/MF A01 
Naval Underwater Systems Center, New London, CT. 
New London Lab. 


1 
tengyand Evauaton. interpretation, Fil- 


A. Nu Nuttall 1 Feb 91, 94p Rept no. NUSC-TR-8827 


ically ee 
parm a! <bean any @ little physi- 
cal significance. The complex envelope also has a 
very slow decay in time, due to the discontinuous 
scape ese ns Aen Smt a 

decay can mask weak desir tures complex 
envelope. In order to suppress these undesired behav 


come tes ie Gee ech nove on NT coho 
program using an co 
procedure, is furnished in BASIC. »- 
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N91-21376/9/GAR 
(Order as N91-21331/4/GAR, PC A24/MF 
A03) 


California Univ., Los A . Dept. of Physics. 
Oscillational | in Single Mode Acoustics 
Levitators. 

J. Rudnick, and M. Barmatz. 1 May 90, 14p 


In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 465-478. 


An extention of standard results for the acoustic force 
on an object in a single-mode resonant chamber yields 
predictions for the onset of oscillational instabilities 
when objects are levitated or positioned in these 
chambers. The authors’ results are consistent with 
those of experimental investigators. The present ap- 
proach accounts for the effects of time delays in the 
response of a cavity to the motion of an object inside 
of it. Quantitative features of the instabilities are inves- 
tigated. The experimental conditions required for 
sample stability, saturation of oscillations, hys- 
teretic effects, and the loss of ability to levitate are dis- 


147,267 


N91-21827/1/GAR PC A06/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. ley Research Center. 

Sound of Mo’ lies. 

Ph.D. Thesis. 

K. S. Brentner. Dec 90, 113p NAS 1.15:103342, 
NASA-TM-103342 

Original Contains Color Illustrations. 


The importance of the quadrupole source term in the 
Ffowcs, Williams, and Hawkings (FWH) equation was 
addressed. The quadrupole source contains funda- 
mental components of the complete fluid mechanics 
problem, which are ignored only at the risk of error. 
pant. results made it clear that any application of the 

ne ae a begin with all of the source 
cane in the FWH theory. The direct calculation of the 
acoustic field as part of the complete unsteady fluid 
mechanics problem using CFD is considered. It was 
shown that aeroelastic calculation can indeed be 
made with CFD codes. The results indicate that the 
acoustic field is the most susceptible component of 
the computation to numerical error. Therefore, the abil- 
ity to measure the oe acoustic waves is abso- 
lutely essential both to elop acoustic computa- 
tions. Essential groundwork for a new approach to the 

of sound generation by moving bodies is pre- 
sented. This new computational acoustic approach 
holds the promise of solving many problems hitherto 
pushed aside. 


147,268 
N91-21830/5/GAR PC A02/MF A01 
Institut Franco-Allemand de Recherches, Saint-Louis 
(France). 
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Helicopter Noise in the Low Atmosphere Layers). 
P. Naz, and G. Parmentier. 23 May 90, 10p ISLCO- 
203/90, ETN-91-98981 

Text in French. Presented at the 1ST Congres mar 
cais d’Acoustique, Lyon, France, 10-13 Apr. 1990 


The acoustic signatures of several different heli 
ters, are recorded. For some helicopters, it was 
served that noise levels of the characteristic frequen- 
cies of the main and back rotor show different attenu- 
ations according to the distance between the helicop- 
ter and the microphone. The experimental signals 
show that the acoustic propagation is influenced by 
the meteorological parameters and their variations. 
Numerical propagation models based on the wave 
method are used to simulate the effects of atmospher- 
ic fluctuations on the sound trajectories, which were 
taken into account with statistic evaluations from 
random methods. 


N01-21831/3/GAR PC A04/MF A01 
(Prams eases de Recherches, Saint-Louis 
Calcul du Bruit d’Epaisseur et du Bruit de Charge 
ae Par UN Rotor en Vol d’Avancement (Cal- 

and Charge Noise Radiated 
bya Rotor in Forward 


Flight). 
J. Hai , and P. — 25 Sep 89, 57p ISL-R- 
119/89, ETN-91-9898 
Contract DRET-88/214 
Text in French. 


The noise radiated by moving bodies is investigated by 
establishing the wave equation in a moving area with 
solid surfaces. By solving this equation, the acoustic 
pressure radiated in a far field is obtained. The blade 
vortex interaction noise is calculated by means of aer- 
odynamic data supplied by a three dimensional exten- 
sion of a two dimensional numerical code of profile/ 
vortex interaction. The calculated acoustic signatures 
are shown to be in a good agreement with the flow 
around the rotor. 


147,270 
PB91-196717/GAR PC A15/MF A02 
Naval Research Lab., Washington, DC. 

Treatise on Acoustic Radiation. Volume 4. Mutual 
Radiation impedance and Other Special Topics. 

S. Hanish. 1989, 343p 

See also PB91-171 223. Sponsored by Naval Sea Sys- 
tems Command, Washington, DC. 


The book is the fourth volume of the author’s series on 
Acoustic Radiation. The first chapter deals with mutual 
radiation impedance. Chapters 2-9 cover radiation into 
solids, radiation from cosmic particles in the ocean, 
longitudinal transducers, impedance matching, bond- 
graphs of transistors, and radiation from vortex streets. 


Fluid Mechanics 


AD A233 671/7/GAR PC — A01 

David Taylor Research Center, Bethesda, M 

— of Incident re Waves by Ribbed 
anels. 


Research and development rept. 
G. Maidanik, and J. Dickey. Feb 91, 56p Rept no. 
DTRC-91/006 


The definitions of the reflection coefficients, in the ab- 
sence of ribs and due to ribs, of an incident pressure 
wave on a plane at the surface of a ribbed fluid loaded 
= are defined, examined, and computed. The inci- 

dent pressure wave is described by a plane wave and 
by a collimated beam. The results of representative 
computations are displayed. Through these displays, 
some aspects of the influence on the reflection coeffi- 
cients caused by changes in the parameters that de- 
scribe the ribbed panel, the fluid loading, and the inci- 
dence are investigated. These aspects include waven- 
umber aliasing and symmetries in some of the terms 
and factors that compose the expressions for the re- 
flection coefficients; the wavenumber of concern lies 
across the ribs. Aliasings are present, however, only 
when the tions between adjacent ribs are condi- 
tioned to be equal. Moreover, in some of these aliased 
terms and factors, symmetry is present only when the 
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incidence specific conditions. Disturbing either 
of these conditions tends to spoil the aliasing and/or 
the symmetries in these terms and factors. It is shown, 
however, that the aliasing and symmetry properties are 
invariant to changes in the parameters that describe 

ribbed panel and/or the fluid loading to which it is 
pir tee 


147,272 


AD-A233 717/8/GAR PC A04/MF A01 
Naval Research Lab., Washington, DC. 

Direct and Large-E Simulations of Three-Di- 
mensional Navier-Stokes Turbu- 


Interim rept. 
T. A. Zang, R. B. Dahiburg, 4 J. P. Dahiburg. 2 Apr 
91, 56p Rept no. NRL-M -6799 


This paper r results from the numerical imple- 
mentation testing of the compressible large eddy- 
simulation (LES). Relevant quantities from 32-cubed 
coarse grid LES solutions are compared with results 
nerated from be pat numerical simulations (DNS) of 
‘ee-dimensional compressible turbulence that have 
been run both with nt resolution, at 96 cubed. 
The 32 cubed LES results overall agree well with their 
96 cubed DNS counterparts. Moreover, the new DNS 
results confirm several recent conclusions about com- 
pressible turbulence that have been based primarily on 
two-dimensional simulations. 
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AD-A233 792/1/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
gineering, Hampton, VA. 

Predicting Chaos for Infinite Dimensional Dynami- 
be PA sae The Kuramoto-Sivashinsky Equation, 


Final = 

¥, myrlis, and D. T. Papa iou. Feb 91, 15p 
IGASE97 22, NASA-CR- 167531 . 

Contracts NAS1- 18605, N00014-86-K-0691 
Prepared in ration with California Univ., Los An- 
eS Dept. of Mathematics and New Jersey Inst. of 
echnology, Newark, Dept. of Mathematics. 


The results of extensive computations are presented 
in order to accurately characterize transitions to chaos 
for the Kuramoto-Sivashinsky equation. In particular 
we follow the oscillatory dynamics in a window that 
supports a complete sequence of period doubling bi- 
furcations preceding chaos. As many as thirteen 
period doublings are followed and used to compute 
the Feigenbaum number for the cascade and so 
enable, for the first time, an accurate numerical eval- 
uation of the theory of universal behavior of nonlinear 
systems, for an infinite dimensional dynamical system. 
Further more, the dynamics at the threshold of chaos 
exhibit a fractal behavior which is demonstrated and 
used to compute a universal scaling factor that en- 
ables the self-similar continuation of solution into a 
chaotic regime. 
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AD-A233 795/4/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 


ineering, Hampton, VA. 
Probability Distribution Functions in Turbulent 
Convection. 


Final rept. 

S. Balachandar, and L. Sirovich. Feb 91, 41p ICASE- 
91-17, NASA-CR- 187519 

Contract NAS1-18605 

Prepared in cooperation with Brown Univ., Providence, 
Ri., Center for Fluid Mechanics and Illinois Univ., 
Urbana, Theoretical and Applied Mechanics Dept. 


probability dis- 


Results of an extensive investigation of 
h-Benard convec- 


tribution functions —— for bs. 
tion, in the hard tu ime, is presented. It is 
seen that the pdfs prorat ay a hig ree of internal uni- 
versality. In certain cases this un — is estab- 
lished within two Kol a boundary. A 
ae of the factors leading to universality is pre- 
sented. 


147,275 
AD-A234 088/3/ 


GAR PC A01/MF A01 
Cornell Univ., ithaca, NY. Mathematical Sciences Inst. 


Criterion for ase wey | Time-Periodic Solu- 
tions to the Navier-Stokes Equations (Critere pour 
VApproximation des Solutions Periodiques des 
Equations de Navier-Stokes). 

Report for period ending Oct 90. 

E. S. Titi. 1991, 4p ARO-23306.453-MA, 

Contract DAAG29-85-C-0018 

Reprint in French. Abstract in "English and French. 

frre oe: Pub. in C. R. Acad. Sci. Paris, t. 312 Serie 1 
p41-43 1991. — only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 
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AD-A234 249/1/GAR Ae A03/MF A01 
DCW Industries, Inc., La Canada, C. 

Half Century Historical =: of the k-Omega 


D.C. Wilcox. 10 Jan 91, 11p ARO-26863.2-EG-S, 
Contract DAAL03-89-C-0032 

Availability: Pub. in AIAA Aerospace Sciences Meeting 
(29th), Reno, NV, p1-9, 7-10 Jan 91. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 
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AD-A234 313/5/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Center for Mathematical 


Sciences. 

— Solution of — Poiseuille Flow of a 
johnson-Segalman Fluid 

Technical summary rept. 

M. Yao, and D. S. Malkus. May 90, 34p Rept no. 

CMS-TSR-90-24 

Grant AFOSR-85-0141 

pera ape in part by NSF-DMS87-12058 and NSF- 


In this paper the pressure driven plane Poiseuille flow 
of th Johnson-Segalman fluid is studied. By changing 
integral variable and solving a cubic equation at each 

tion, we are able to obtain the exact steady solu- 
tions for this flow. Both monotone and non-monotone 
Stress-strain-rate relations are considered and com- 
plete formulation solution procedures are developed. 
The flow curves from Vinogradov et al’s spurt data 
capillary flow are simulated analytically with encourag- 
ing agreement between the analytical results and the 
experimental data. The analytical solution technique 
and results are also applied to the hole pressure prob- 
lem ~y an analytical prediction of hole pressure pre- 
sent 


147,278 

DE91009979/GAR PC A03/MF A01 
Humbug Mountain Research Labs., Duarte, CA. 
Particle densitometer based on the acoustical res- 
onance measurement. Sixth quarterly progress 


report. 

A. A. Vetter. 2 Apr 91, 24p HMRL-R-73-6 

Contract FG01-89CE15453 

Sponsored by Department of Energy, Washington, DC. 


In order to better describe the time dependent vari- 
ations in the experimental data from the laboratory ex- 
periments a first order acoustical analysis was per- 
formed. The results of this analysis are presented in 
the Appendix. The most important result is that the lon- 
gitudinal acoustical modes for a spatial varying particle 
density are time dependent. Thus, it is likely that the 
ime dependence observed in the laboratory tests is 
due to the lack of a standing wave solution, not due to 
time dependent nonuniformity caused by the appara- 
tus. The experimental evidence to support this is quali- 
tative at this time. The experience with the Acoustical 
Resonance Measurement (ARM) using transverse re- 
sonances is that particle density nonuniformity tends 
to change the resonance frequency shift on the time 
scale of the batch of fluidized particles moving through 
the cross section under test, the shift is in the direction 
of the increase or decrease, and the magnitude of the 
frequency shift recovers once steady behavior is at- 
tained. However with longitudinal resonances, the am- 
plitude tended to oscillate and these oscillations could 
not be averaged out. A cp a me explanation 
which links the experimental data and the theory has 
not yet been accomplished. 
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DE91011235/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 





development on the Connection Ma- 


H. E. Fang, A. C. Robinson, and K. S. i 1991, 
19p SAN -91-0841C, CONF-910326- 
as AC04-76DP0078 
puting, Houston, TX 


(USA, 3 22-24 Mar Porter by Department of 


nag two- peat tree mensional simulations of shock 
titute a major expense in 
ongoing research efforts at S at Sandia National Laborato- 
ries. Massively parallel computing may provide a solu- 
tion. A simpli version of the production hydrocode 
bo H, in current use at Sandia National Laboratories, 
has been successfully developed for the Connection 
Machine. The parallel version, named og id solves 
problems in multi-fluid shock wave physics. The devel- 
pepe of the Connection Machine code is described 
and initial statistics are presented. These 
similar results for the CRAY Y-MP 

and nc Bee 7 refs figs. 1 tab. 
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N91-21336/3/GAR 
(Order as N91-21331/4/GAR, PC — 


‘ A03) 
Vanderbilt Univ., Nashville, TN. Center for the Space 
Processing of Engineering Materials. 

Contuinarioss Projects. 


1 May 90, 22p 
In JP Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 77-98. 


The primary research objective was the examination of 
fundamental acoustics of the Drop Physics Module. An 
advanced chamber system was developed for acous- 
tics and sample characterization. Sample interaction 
with an acoustic field was studied. The shaping of 
liquid drops by acoustic forces was also examined. 
= acoustic torque as a aa of sample position 

ind shape was studied along with levitated sample 
stability and the effects of feedback systems. 


147,281 
N91-21346/2/GAR 
(Order as N91-21331/4/GAR, PC — 
Rice Univ., Houston, TX. 
Surface Tension and Viscosity from Damped Free 


Oscillations of Viscous Droplets (Abstract Only). 
P, te be Suryanarayana, and Y. Bayazitoglu. 1 May 


90, 1 

In "PL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 242 (See 
N91-21331 13-29). 


Damped oscillations of a viscous droplet in vacuum or 

a3 an inert of negligible density are considered. 

nce of the complex decay factor on the 

of the liquid is investigated for the first time, 

numerical results are compared with earlier stud- 

ies for special cases. A new method is developed to 

determine both surface tension and viscosity from a 

single experiment in which the damping rate and fre- 

a of oscillations are measured. The procedure to 

ine surface tension and viscosity from oscillat- 

ing levitated liquids is outlined, and results presented 
for various of shape oscillations. 


147,282 
N91-21369/4/GAR 

(Order as N91-21331/4/GAR, PC one -4 
Battelle-inst. e.V., Frankfurt am Main (Germany, F.R.). 
_ Simple Electr Hybrid Levita- 


EY G. Lierke, H. Loeb, and D. Gross. 1 May 90, 20p 
In po Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 407-426. 


— has developed a hybrid levitator by combining 
the known single-axis acoustic standing wave levitator 
with a coaxial electric field. The resulting Coulomb 
forces on the char: liquid or solid sample support its 
— oN te with the acoustic force, center 


id samples with volu roximate- 
Wy loos oy ety are Gusteged bas a sy- 
sample is phen usi iniature high voltage 
a miniature vi 
ately less than 20 k 





the acoustic pressure node. The 
connect- 


than either single technique could position on the 
ground. Decreasing the acoustic intensity reduces 
acoustic convection and sample deformation. Neither 
the electrostatic nor the acoustic field requires sample 
position sensing or active control. The levitator, now 
used for static and dynamic fluid ph investigations 
phen ground, can be easily modified for space oper- 
ations. 


147,283 
N91-21375/1/GAR 
(Order as N91-21331/4/GAR, PC A24/MF 
03) 


Vanderbilt Univ., Nashville, TN. 
Coalescence Stud 


A. V. Anikumar, and T. G. Wang. 1 May 90, 
In JPL, Proceedings of the First Workshop on 
erless Experimentation in Microgravity p 459-464. 


The objective of this experimental study is to under- 
stand the detailed mechanics of the coalescence of 
liquid drops. The experiments are being conducted in 
an immiscible acoustic levitator with degassed water 
as the host medium. Typically, a quasineutrally buoy- 
ant drop of silicon oil mixed with bromobenzene is levi- 
tated close to the velocity node of the levitator. A 
second drop of the same liquid is introduced, and as it 
slowly seeks levitation position, the drops coalesce. 
Coalescence is delayed until the host film between 
drops is completely drained. Following coalescence, 
the excess surface energy in the coalesced drop is dis- 
sipated through shape oscillations. The final events of 
film rupture followed by drop coalescence are rapid 
and are photographically studied with high- 
video (1000 fps). The laser-induced fluorescence tech- 
nique is used to visualize the dynamics of host film 
drainage. The details of the coalescence mechanics 
are presented. 


ntain- 
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N91-21379/3/GAR PC A06/MF A01 
National powreets Lab., Tokyo (Japan). 
Proceedings of the 8TH Nal a on Aijr- 
craft Computational Aerodynamics: Prospects of 
Computational Fiuid Dynamics and Super Comput- 
ers in Aer Science and Technology. 


‘ospace 
fey 90, 118p NAL-SP-13 


nglish and Japanese. Symposium Held in Tokyo, 
Japan, 25-27 Jun. 1990. 


No abstract available. 
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N91-21387/6/GAR 
(Order as N91-21379/3/GAR, PC — 


Hitachi Ltd., Tokyo (Japan). 

CFD Simulation on a Massively Parallel Processor. 
T. Tanaka, and K. Omoda. Sep 90, 10p 

In Japanese; English Summary. In National Aerospace 
Lab., Proceedings of the 8TH Nal Symposium on Air- 
craft Computational Aerodynamics: Prospects of Com- 
putational Fluid Dynamics and Super Computers in 
Aerospace Science and Technology p 99-108. 


A new array data —— technique, to be used in 
CFD (computational fluid dynamics) simulations on 
massively parallel processor is presented. The imple- 
mentation was done for an H2P parallel processor. 
H2P is an MIMD (Multiple Instructions Multiple Data 
stream) type of parallel processor in which every proc- 
essing element (PE) has a local memory (i.e., a distrib- 
uted memory parallel processor) and a vector facility. 
An original data assignment technique is proposed 
which leads to an efficient use of the vector facility. 
The proposed data assignment technique uses a com- 
bination of two methods (SWAP and Wave Front) in 
order to achieve its purpose, an efficient use of the 
vector facility. The inal CFD program is modified 
into a parallelized one, by applying the proposed meth- 
ods. It is shown that, in running this modified program, 
H2P can achieve a 180 times speedup over the origi- 
nal CFD aps running on a uniprocessor (using the 
same type o 


147,286 
N91-21388/4/GAR 
(Order as N91-21379/3/GAR, PC A06/MF 


A01) 
Fujitsu Ltd., Tokyo (Japan). 
ftware on Parallel Processor for Com- 


Py. aye juid ics. 
Okada, and M. Takamura. Sep 90, 8p 


In Japanese; English Summary. In National Aerospace 
Lab., Proceedings of the 8TH Nal Symposium on Air- 


147,290 


PHYSICS 
Fluid Mechanics 


craft Computa' er eee 
putational’ Flu Pid Dynamics and Computers in 
Aerospace Science and Technology p 109-116. 


A preliminary study on the software system for a paral- 
lel processor with a distributed memory is described. 
Cae of Oe eee Se ae ae 


147,287 
N91-21452/8/GAR 


PC A03/MF A01 
pag ay for Research in Environmental Sci- 


y, and R. L. Sani. 31 Mar 91, 33p NAS 
1.26: 188048, "NASA-CR-1 188048 
Contract NAGW-951 


Research projects in several areas are discussed. 
Mass transport in vapor phase systems, Ree om colli- 
sions and coalescence in microgravity, and pe so- 
lidification of undercooled melts are 


147,288 

PB91-192138/GAR PC A04/MF A01 
abi ton cape eae 
m nn, St in , FR. 

New Conservative Discretization of the 


on Irregular Grids. 
R. A. Lorentz. c1990, 64p GMD-433 


A new conservative discretization of the Laplace oper- 
ator on irregular grids is presented. The work was moti- 
vated by the problems arising with the discretization of 
the Navier-Stokes equations on the interfaces of grid 
blocks when using a domain-splitting approach to 
solve the equations. The discretization is based on a 
finite-volume approach in which the line integrals over 
the boundaries of the control domains are approximat- 
ed by quadrature formulas which are exact for bivariate 
quadratic polynomials. The theoretical properties of 
the discretizations are studied in detail with a particular 
emphasis being laid on determining all possible discre- 
tizations of the type. Then a concrete and numerically 
efficient algorithm is given for calculating the discreti- 
zation. By concrete, it is meant that formulas are given 
for all quantities needed in the calculation instead of 
just proving their existence. By efficient, it is meant that 
the formulas are put in a form which is particularly effi- 
cient for numerical calculations. Some three-dimen- 
—_ extensions are dwelt on. (Copyright (c) GMD 
1990.) 


147,289 

PB91-195263 Not available NTIS 
National Inst. of Standards and — (NEL), 
Boulder, CO. Scientific Computing 

Use of Computer Algebra to a Critical Loci in 
Fluid Mixtures. 

Final rept. 

G. C. Nielson, M. O. McLinden, and G. Morrison. 


1990, 10p 
Pub. in Jnl. of Symbolic Computation 10, n5 p499-508 
Nov 90. 

The authors have é: ed the use of the symbolic 
manipulator MACSYMA to generate FORTRAN code 
for finding critical loci in 2-component fluid mixtures. 
For a given equation of —_ and mixing rules, MAC- 
SYMA can ite the equations satisfied at a critical 
point. MACSYMA a produces F ses FORTRAN code that 
can be used to develop codes for finding critical loci. 
The results for test cases where tadilonal methods 
have been are identical to earlier work. They 
describe the application of the technique to = — 

2 S a 
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PB91-195636 Not available NTIS 
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PHYSICS 
Fluid Mechanics 


National Inst. of Standards and Technology, Boulder, 
Co. Div. 


Non-Equi m Molecular _— Simulations 
of Structured Molecules. . lsomeric Effects 
ee Butanes. 

Final rept. 

R. L. Rowley, and J. F. Ely. 1991, 16p 

Pub. in Molecular Physics 72, n4 p831-846 1991. 


es theories fail to predict the large 
difference observed between n-butane and isobutane 
viscosities at similar reduced conditions. To investi- 
gate the molecular cause of the structural effects upon 
viscosity, non-equilibrium molecular dynamics simula- 
tions of Lennard-Jones site-site models representing 
n-butane and isobutane are performed over much of 
the range for which experimental data are 
available. Simulated viscosities at zero shear agree 
very well with experimental data over the entire density 
a Site size, a earned alignment 

jar geometry are primary factors caus- 
ing both the similarities and differences between the 
isomers’ viscosity and rheology. 


147,291 
TIB/B91-00723/GAR PC E09 
Max-Planck-inst. fuer Stroemungsforschung, Goettin- 


Germany, F.R. 
hee rr Fluessigkeitsfreistrah- 


len. (Calculations of fiuid free jets). 

G. Grabitz. Jul 90, 19p 

In German. Max-Planck-institut fuer Stroemungsfors- 
chung. Bericht, no. 15/1990. 


A liquid free jet with strong velocity modulation is treat- 
ed theoretically. The 


special shape of the jet which at a 
first sight may seem to be very complicated can be 
by a simple analytical model based on kine- 
matic effects. Except of certain points, the jet is de- 
scribed by an exact solution which neglects the inter- 
action between different flow particles which start con- 
secutively from the nozzle exit. This solution shows 
singular points and tripple-valued regions. In practice 
these are regions where strong interaction of par- 
ticles of different velocities can non longer neglected. 
In the theoretical model these regions are contracted 
to single points where a velocity jump occurs in the jet 
and a secondary flow in lateral direction starts. The 
variation of the velocity in the jet causes the longitudi- 
nal velocity of different flow elements to be different. 
This is the reason for a bell-like shape being formed. 
The influence - — tension can be neglected in a 
first order appr (orig). (TIB: RA 1396 (1990,15).) 
(Copyright rth 1991 by FIZ. Citation no. 91:000723.) 
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AD-A233 668/3/GAR PC A03/MF A01 
(erplenst Signals and Radar Establishment, Malvern 
Liquid Coyetal Characterisation Using the Z-Scan 


beens: « al rept. 
K. J. McEwan, and S. Young. Jan 91, 16p RSRE- 
MEMO-4451, DRIC-BR-116433 


We have used the laser technique known as ‘Z-Scan’ 
to examine the nonlinear optical behaviour of a typical 
liquid crystal (5CB) in the isotropic phase. By matching 
the laser pulse le with the molecular reorienta- 
tional relaxation time, the transient regime has been 
examined and successfully modelled. For 5CB, which 
has a nematic to isotropic phase transition at 35.5 C, it 
has been shown that the effective optical nonlinearity 
decreases rapidly with temperature above 55 C, this 
suggests an operational temperature range of 20 C. 
The largest effect is observed where the relaxation 
time matches the pulse length of the laser. 


147,293 

AD-A233 695/6/GAR PC A01/MF A01 
Yale Univ., New Haven, CT. Dept. of Applied Physics. 
Fine Structures in the ular Distribution of Stim- 
ulated Raman Scattering from Single Droplets. 

G. Chen, W. P. Acker, R. K. Chang, and S. C. Hill. 1 
Feb 91, 4 ARO-25670. 2-GS, 

Contract DAALO3-88-K-0040 

Availability: Pub. in Optic Letters, v16 n3 p117-119, 1 
Feb 91. Available only to DTIC users. No copies fur- 
nished by NTIS. 
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No abstract available. 
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AD-A233 719/4/GAR PC A04/MF A01 
Naval Research Lab., Washington, DC. 
One-Dimensional Tra Measurement of 
Speckle from Rough Rotating Objects in Ultravio- 
let Illumination. 

Interim rept. 

B. Light, and G. L. Trusty. 31 Dec 90, 67p Rept no. 
NRL-9293 


The experimental measurement of translation in one 
dimension from near-field speckle produced by rough 
— objects is considered in this on a lotation 
rates single fixed axis are estimated from meas- 
ured le intensity pattern translation values. The 
feasibility of translation measurements made by cross- 
correlation technique in a single dimension is demon- 
strated. A technique for image enhancement is also 
demonstrated. The speckle pattern images can be en- 
hanced so that intensity distributions meet near-ideal 
distributions and contrast values. Speckle is produced 
experimentally by small (2.5-, 4.0-, 5.0-mm diameter) 
spherical objects with aluminum paint surfaces in co- 
herent ultraviolet illumination. The measurements are 
made from ima: taken before and after object an- 
= displacement, rather than from imagery taken 

‘om objects revolving in real time. nal to noise 
ratios are compared for the direct evaluation of the 
cross correlation function and for the evaluation of the 
normalized form of the cross-correlation function as 
well as for correlation functions for enhanced and un- 
enhanced imagery. 


147,295 

AD-A233 726/9/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
— of Nonlinear Optical Frequency Conver- 


Technical rept. 1 Nov 88-30 Sep 

N. Men + 3 and P. L. Kelley. 8 : 91, 40p TR-907, 
ESD-TR-90-140, 

Contract F19628-90-C-0002 


Nonlinear optical techniques have been evaluated for 
the conversion of out-of-band diode laser radiation into 
the 2- to 5- micrometers region, It is concluded that 
frequency conversion using an optical parametric os- 
cillator is the preferred nonlinear approach and that 
ZnGeP2 is the most promising nonlinear material. 
Direct diode or diode array pumping of the nonlinear 
material may require semiconductor laser operation in 
the 1.7- to 2.0 micrometers region and will entail sub- 
stantial increases in the peak power and beam quality 
in comparison to that obtainable from present devices. 
Diodes pumped solid state lasers might provide a rea- 
sonable near-term solution to the pump source re- 
quirements. 


147,296 

AD-A233 733/5/GAR PC A02/MF A01 
Michigan Univ., Ann Arbor. Center for High Frequency 
Microelectronics. 
Raman _ Scatteri Intersubband- 
Landau-Level Exc’! Reticne ntum-Well Struc- 
tures. 

R. Borroff, R. Merlin, J. Pamulapati, and P. K. 
Bhattacharya. 15 Jan 91, 8p ARO-24611.229-EL- 


UIR, 

Contract DAAL03-87-K-0007 

Availability: Pub. in Physical Review B, v43 n3 p2081- 
2087, 15 Jan 91. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A233 779/8/GAR PC A08/MF A01 
Rochester Univ., NY. inst. of Optics. 

Optoelectronic Workshops 27: Semiconductor 
Lasers and Their Applications. 

Interim technical rept. 

G. Agrawal, and C. W. Trussell. 17 Dec 90, 161p 
ARO-24626.209-PH-UIR, 

Contract DAALO3-86-K-0173 


This workshop on ‘Semiconductor Lasers and Their 
Applications’ represents the twenty-seventh of a 
series of intensive academic / government interac- 
tions in the field of advanced electro-optics, as part of 
the Army sponsored University Research Initative. By 
documenting the associated technology status and 
dialogue it is hoped that this baseline will serve all in- 


terested towards providing a solution to high 
priority Army requirements. 
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AD-A233 781/4/GAR PC A09/MF A01 
Rochester Univ., NY. Inst. of 

Optoelectronic Workshops 15: Critical Issues in 


Optical t 

Interim technical rept. 

D. Hall, and B. Freeman. 11 May 89, 188p ARO- 
24626. 208-PH-UIR, 

Contract DAAL03-86-K-01 73 


This workshop on ‘Critical Issues 

mesenta te teveminab anneal ieaterane: 
demic/government interactions in the field of ad- 
vanced electro-optics, as Ty of the sponsored 
University Research Initia — documenting the as- 
sociated technology status it is hoped 
that this baseline will serve all interested parties to- 
wards providing a solution to high priority Army require- 
ments. 


147,299 

AD-A233 788/9/GAR 

Rochester Univ., NY. Inst. of Optics. 
Building Blocks for Better Lasers. 

S. D. Jacobs. Feb 91, 11p ARO-24626.204-PH-UIR, 
Contract DAAL03-86-K-0176 

Availability: Pub. in Chemtech p106-115, Feb 91. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


No abstract available. 
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AD-A233 804/4/GAR PC A01/MF A01 

Stanford Univ., CA. Dept. of Electrical Engineering. 

— Crystal 1xN Wag bese 
McAdams, and J. W. . Goodman. 15 Oct 90, 4p 

ARO-26695. 4-PH, 

Contract DAALO3-89-K-0102 

Availability: Pub. in Optics Letters, vi5 n20 p1150- 

1152, 15 Oct 90. Available only to DTIC users. No 

copies furnished by NTIS. 


No abstract available. 
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AD-A233 830/9/GAR PC A03/MF A01 
Rochester Univ., NY. Inst. of Optics. 

— of Gain ~ Index Nonlinearities on Single- 


in Semiconductor Lasers. 
G. P. yy Nov 90, 11p ARO-24626.130-PH-UIR, 
Contract DAALO3-86-K-0173 
Availability: Pub. in IEEE Jnl. of Quantum Electronics 
v26 n11 p1901-1909 Nov 90. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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AD-A233 831/7/GAR PC A01/MF A01 
Rochester Univ., NY. Inst. of Optics. 

it on ‘ 


Commen Source Correla- 
tion in Spontaneous Em mission’. 

D. F. James, and E. Wolf. 4 Feb 91, 2p ARO- 
24626. 168-PH- UIR, 

Contract DAALO3-86-K-0173 

Availability: Pub. in a Review Letters, v66 n5 
p675, 4 Feb 91. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A233 837/4/GAR PC A04/MF A01 
Philadelphia Coll. of Pharmacy and Sciences, PA. 
Dept. of Chemistry. 


Db inl, 


p-Pump Laser 


Dyes. 

cn technical rept. 1 Oct 89-30 Sep 90. 

J. M. Kauffman, and J. A. Novinski. 31 Dec 90, 59p 
ARO-27514. 2-CH, 

Contract DAAL03-89-K-0160 


To obtain higher pulse energies from laser dyes by 
means of rong pumping in solution, several new 
pros dyes were ed and submitted to 

for testing. The dyes were intended to display 
high pulse energy either in a solution in a non 
flammable solvent or in the solid (methyl methac- 
rylate). The class of laser known as 4PyMPO was 
Sron ah apanadd Gagacherer enamel ott 








phenylene for the phenylene (P) g 
expected increases in extinction 


rescence 
were obtained. 


. None of the 
nt (e), fluo- 
——- yield and emission wavelength 


AD‘A233 890/3/GAR PC A02/MF A01 


G. Jones, and M. A. Rahman. Laser Dyes. 9p ARO- 
27534.1-CH, 

Contract DAALO3-89-K-0162 

Availability: Pub. in Proceedi of the International 
Conference on Lasers ‘89, p426-433 1989. Available 
only to DTIC users. No copies furnished by NT 1S. 


No abstract available. 
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AD-A233 891/1/GAR PC A02/MF A01 
Rochester Univ., NY. inst. of Optics. 
on ; mal In interpolants for Runge-Kutta Ray Tracing 
in 
B. D. Stone, and G. W. Forbes. Feb 90, 8p ARO- 
24626.101-PH-UIR, 

ct DAALO3-86-K-0173 
Availability: Pub. in Jni. of the Optical Society of Amer- 
ica A, v7 n2 p248-254, Feb 90. Available only to DTIC 
users. No copies furnished by NTIS 


No abstract available. 
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AD-A233 916/6/GAR PC A09/MF A01 
Oklahoma State Univ., Stillwater. Center for Laser Re- 


search. 

Laser y Characterization of Materials 
for Frequency Agile Solid — Laser Systems. 
Final rept. 15 Jan 88-14 Jan 9 

R. C. Powell. 15 Mar 91, 176p "ARO-25478. 19-PH, 
Contract DAALO3-88-K-0025 


This research involves the use of laser spectroscopy 
techniques to mee ite materials which include laser 
crystals such as Cr3+ -doped alexandrite, emerald, 
garnets, and glass ceramics as well as Nd3+ -doped 
its and inates and Ho3+ -doped fluorides. 
in addition, torefractive processes were studied in 
potassium niobate crystals and in rare earth doped 
| emer Some of the results of major importance from 
is work are: (1) The characterization of the properties 
of laser-induced gratings in glasses; (2) The elucida- 
tion of the effects of dopant ions on the photorefrac- 
tive response of pepe ne niobate; (3) observa- 
tion of a new type of nonlinear optical re- 
sponse in potassium niobate associated with scatter- 
ing from a Nb hopping mode; (4) The characterization 
of the of energy migration and radiationiess 
relaxation processes in Cr3+ doped laser crystals; (5) 
The characterization of the pumping dynamics and 
lasing properties of Ho+3 in BaYb2F8; and (6) The 
characterization of the pumping dynamics and lasing 
properties of several Nd3+ -doped crystals. 


AD A233 969/5/GAR PC A01/MF A01 
Stanford Univ., CA. Edward L. Ginzton Lab. of Physics. 
2-Hz 109-nm Mirrorless Laser. 

M. H. Sher, S. J. Benerofe, J. F. Young, and S. E. 
Harris. Jan 91, 4p ARO-26160. 7-PH, 

Contract MIPR-107-91 

Availability: Pub. in Jnl. of Optical Society of America 
B, v8 ni p114-116 Jan 91. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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AD-A234 005/7/GAR PC A02/MF A01 

ERG Systems, Inc., St. James, NY. 

Full Surface Testing of Grazing incidence Mirrors. 
Quarterly rept. = 

J. L. Remo. 3 Mar 

Contract Nooo" 4-90-¢ 246 


The major goal of the first two eS ° of the Full Sur- 
face Interferometric Scanner (FSIS) project was the 
design of the optical, pan hy and electrical/digital 
prototype. During this period, procurement, testing and 
the overall design of the mathematics, systems and 
algorithms development were also initiated. The proto- 

type design of the FSIS optical, mechanical, and elec- 
vrais digital system is complete. 


147,309 
AD-A234 119/6/GAR PC A02/MF A01 


pine Univ., Medford, MA. Electro-Optics. Technology 
ler. 

Nonlinear and Phase Conjugation in Pho- 
torefractive 


M. Cronin-Golomb. 1991, 9p ARO-25154.15-PH, 
Contract DAALO3-87-K-0141 

Availability: Pub. in Jnl. of Crystal Growth, v109 p345- 
352 1991. Available onloy to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 
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AD-A234 190/7/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. Dept. of 


Physics. 

Atmospheric Optical Turbulence Measurements 
Taken at Anderson Mesa, Flagstaff, Arizona be- 
tween 10-19 July 1990. 

Technical rept. 

G. T. Vaucher, C. A. Vaucher, and D. L. Walters. 15 
Feb 91, 87p Rept no. NPS-PH-91-007 


From 10 to 19 July 1990, the Naval P 
School Atmospheric Optics G i 


Lowell tory astrographic telescope dome 

a ic t on 
Anderson Mesa, 16 km southeast of Flagstaff, Arizo- 
na. This collection of transverse coherence lengths 
and isoplanatic angles was the last in a three part An- 
pr seen ce se ge pt 
scale, ground-based, synthetic aperture 
300 m baseline stellar interferometer). 
this report is to compile, poten yeh des arti 
acquired optical data, as well as correlate the meteoro- 
logical and optical conditions present during the data 
acquisitions. 


147,311 


AD-A234 236/8 Not available NTIS 
Colorado Physics. 


A % - J. Sheih, and J. F. Scott. 1 Jan 91, 10p 
Availability: Pub. in Review B, v43 ni-A p615- 
622, 1 Jan 91. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 


147,312 


AD-A234 296/2/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Emission Rate Alteration in Optical 
Waveguide Structures. 
S. D. Brorson, H. Yokoyama, and E. P. Ippen. Sep 
90, 10p ARO-26213.78-EL, 
Contract DAALO3-8: 9-C-0001 
Availability: Pub. in IEEE Jni. of Quantum Electronic, 
v26 n9 p1492-1499 Sep 90. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


147,313 


AD-A234 314/3/GAR PC A03/MF A01 
New Mexico State Univ., oa a Dept. of Physics. 


Atmospheric 
Rept. for 1 Oct 87-31 Dec 90 
R. L. Armstrong. Feb 91, 21p “ARO-25003.1-GS, 
Contract DAALO3-87-K-0144 


The enclosed report describes experimental and theo- 
retical results obtained under this contract. Experimen- 
tal work emphasized nonlinear interactions of an in- 
— laser beam with micrometer-sized liquid drop- 

lets, including nonlinear — effects such as stimu- 
lated Raman anna om S) and —. plasma stud- 
ies, and superheating etical analyses served 


oreti 
poly of the propagation of an intense laser beam 
through a medium containing interaction aerosols. 


147,314 


AD-A234 324/2/GAR 
State Univ. of New York at Albany. 


PC A04/MF A01 


147,318 


PHYSICS 


PC A02/MF A01 
ichigan Univ., Son FE. Center for High Frequency 


| pdt 
4. P. Lot, and J. Singh. 1990, 7p ARO-24611.239- 
Contract DAAL03-87-K-0007 


: Pub. in Superlattices and Microstructures, 
vo nd p2ey 292 1990. — No 
furnished by NTIS. 


Arrays of 
H. G. Winful, and L. Rahman. 24 Sep 90, 5p ARO- 
24611.238-EL-UIR, 
Contract DAAL03-87-K-0007 
Availability: Pub. in Physical Review Letters, v65 n13 
[gt a 24 Sep 90. Available only to DTIC users. 
lo copies furnished by NTIS. 


No abstract available. 


147,317 
PC A03/MF A01 


sarey, G. J and P. Sprangle. 14 Mar 91, 
12p Rept no. N' peane73? 
Contract DE-Al05-83ER-40017, ARPA Order-7412A 


the plasma 
Sound for substantially higher frequency shifts. 


147,318 

AD-A234 390/3/GAR PC A08/MF A01 
Naval Research Lab., W: . 

X-Ray for FY 90. 
Interim rept. 1 Oct 89-30 yo we 

18 Apr 91, 154p Rept no. Ni L-MR-6817 

Table Of Contents: ——— of Photoionization, 


Photoexcitation, and Gain Production in a Neon Gas 
Cell Irradiated by a Sodium Z-Pinch on Saturn, NRL 
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ram, Im- 


Experimental Pulsed Power X-Ray Laser 
leonlike 


ing Plasma Uniformity in Z-Pinch Driven 
Krypton X-Ray Lasers, Analysis of Pumping Mecha 
s Significantly Affecting the Gain of Soft X-Ray 
Lines in like Selenium, and Prospects for X-Ray 
Lasing in Ultra Short-Pulse Laser/Plasma Interactions. 


147,319 
AD-A234 408/3/GAR PC A03/MF A01 
Rochester Univ., NY. Inst. of Optics. 

Towards Global Optimization with Adaptive Simu- 


lated Annealing. 
G. W. Forbes, and A. E. Jones. 1990, 12p ARO- 
24626. Mas UIR, 

AAL03-86-K-0173 
Availabilty. Pub. in SPIE, v1354 International Lens 
a in Conference, p144-153 1990. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


147,320 
AD-A234 447/1/GAR PC A02/MF A01 
Oklahoma State Univ., Stillwater. Center for Laser Re- 


search. 

Refractive Index Gratings in Rare-Earth-Doped Al- 
kaline Earth Glasses. 

V. A. French, and R. C. Poweil. 15 Jan 91, 6p ARO- 
25478.16-PH, 

Contract DAALO3-88-K-0025 

Availability: Pub. in Jnl. of Applied Physics, v69 n2 
p913-917, 15 Jan 91. Available only to DTIC users. No 
copies furnished by NTIS. 


Four-wave-mixing techniques were used to produce 
Bags “doped laser-induced refractive index gratings in 
u3 + -doped silicate =. These gratings are as- 
sociated with a induced change in the local 
glass structure at the site of the Eu3+ ions, leading to 
a double-minimum potential well for the electronic 
energy levels of the Eu3+ ions. The efforts on the 
characteristics of the nt laser-induced grat- 
i ing the divalent modifier ions 
‘eported and a theoretical model 


in of the 
change in the refractive index of the mat 


7,921 
Ab ‘Az34 457/0/GAR PC A01/MF A01 
Arizona State Univ., Tempe. Dept. of Mechanical and 


Aerospace E! 
General Sokuton to to Inverse Fraunhofer Diffraction 
Particle Sizing in Multiple Scattering Environ- 


ments: E: iment. 

S. B. Kenney, and E. a Hirleman. 8 Mar 90, 4p 
Grant AFOSR-84-0187 

Availability: Pub. in Proceedings of the International 
Congress on Optical Particle Sizing (2nd), p27-29, 5-8 
Mar 90. a only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


147,322 

AD-A234 458/8/GAR PC A01/MF A01 
Arizona State Univ., Tempe. Dept. of Mechanical and 
Aerospace Engineering. 

Particle Sizing Errors Associated with the Fraun- 
hofer Diffraction Assumption in the Anomalous 


Diffraction Regime. 

S. B. Kenney, and E. D. Hirleman. 8 Mar 90, 4p 
AFOSR-TR-91-0350, 

Grant AFOSR-84-0187 

Availability: Pub. in Proceedings of the International 
Congress on Optical Particle Sizing (2nd), p23-25, 5-8 
Mar 90. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


147,323 
DE91010054/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Characteristics of pulsed nuclear reactor pumped 


— gas lasers. 
W. A. Neuman, and J. R. Fincke. 1991, 23p EGG-M- 
91041, CONF-910123-21 

Contract ACO7-761D01570 

OE/LASE ‘91: 4th Society of Photo-Optical Instrumen- 
tation Engineers (SPIE) international symposium, Los 
Angeles, CA pen. A a ONC. Sponsored by 
Hy y orm nergy, ington 

U.S. Sales Only. 

Nuclear reactors offer very large energy sources to 
pump lasers without the need for external power sup- 
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plies. The large energy deposition possible in nuclear 
reactor pumped lasers (NRPLs) requires a flowing _ 
aad Py control S panicles oe A NRPL = 
charged les originating in ims 
parallel to a flowing eee A 10 ms 
full width half maximum Gaussian reactor pulse is 
specified and the flow velocity in the cavity is varied to 
investigate the amplifier behavior for hydrodynamic 
time scales shorter, comparable, and longer than the 
reactor time scale. The index of refraction aberration in 
the cavity is dominated by a tilt in the flow direction and 
a cylindrical focus transverse to the flow. Higher order 
aberrations are also significant and exhibit complex 
behavior during the pulse as the hydrodynamic time 
scale becomes | compared with the time scale of 
the reactor pulse. The far field beam quality resulting 
from the combined 3rd and 4th order aberrations is 
found to correlate well with the maximum index aberra- 
tion in the aperture and not with the average power 
deposition. This correlation breaks down when the 4th 
order aberrations become significant and the qualita- 
tive nature of the aberration changes. 7 refs., 8 figs. 


bE61011103/GAR PC A03/MF A01 


ysics Lab. 
Review of soft x-ray lasers and their applications. 
C. H. Skinner. Mar 91, 48p PPPL-2741 
Contract AC02-76CH03073 
Sponsored by Department of Energy, Washington, DC. 
The emerging technology of soft x-ray lasers is in a 
transition be’ the first laboratory demon- 
strations of gain and the acceptance of soft x-ray 
lasers as practical tools for novel applications. Current 
research is focused on several fronts. The operational 
wavelength range has been extended to the “water 
window”, important for applications in the life sci- 
ences. Gain has also been rated with substantial- 
ly simpler technology (such as a 6J laser) and this 
augurs well for the commercially availability in the near 
future of soft x-ray lasers for a variety of applications. 
oped bom invent -y Ioerhigh intonsia laser/ 
inv tions into ultra- intensity 
matter interactions. first paper a brief historical 
e of x-ray microscopy and holography have 
begun. In this paper a brief historical e Of x- 
ray laser development will be followed by a review of 
recent advances in recombination, collisional and 
photo-pumped systems and applications. A summary 
of current gain-length performance achieved in labora- 
tories worldwide is presented. Near term prospects a 
ie to novel fields are discussed. 81 refs., 
S., 1 tab. 


147,325 
DE$1617792/GAR PC A03/MF A01 
International Centre for Theoretical Physics, Trieste 


(Italy). 

yneen | prediction of nonlinear Brewster angle 
in A 

V. Bhanthumnavin, and N. Ampole. Mar 90, 18p 
LAMP-90/2 

U.S. Sales Only. 


The intensity of reflected second harmonic — from 
the uniaxial Ammonium di Hydrogen te ate, —* 
H(sub 4) H(sub 2) PO(sub 4))-ADP crystal 
the optically denser liquid creaneommine be has 
been theoretically investigated as a function of the in- 
cident angle of the fundamental beam of a Nd:YAG 
laser. The ADP crystal was assumed to be cut with its 
optics axis (001) inclining at angle (theta) = 42.05 deg. 
to the incident surf The incident fundamental 
(11-bar0) direction 


lace. 

beam has its polarization al 

which is normal to the plane of incidence. The intensity 
of second harmonic light is calculated with the theory 
of Bloembergen and Pershan. A Nonlinear Brewster 
Angle (theta)(sub i)(sup N.B.) of 43.32 deg. is predict- 
ed. (author). 10 refs, 3 figs. (Atomindex citation 
22:017461) 


147,326 
N91-21338/9/GAR 
(Order as N91-21331/4/GAR, PC Ane 


National Aerospace Lab., Tevet a oh 

J Containerless E xperimen 

H. Azuma. 1 May 90, 3p 

In JPL, Procesdiigs of the First Workshop on Contain- 
erless Experimentation in Microgravity p 113-115. 


There are three sets of Japanese containerless experi- 
ments. The first is Drop dynamics research. It consists 
of acoustic levitation and large amplitude drop oscilla- 


tion. The second is Optical materials processing in an 
acoustic levitation furnace. And the third is Electrostat- 
ic levitator development by two different Japanese 
companies. 


147,327 
N91-21358/7/GAR 
(Order as N91-21331/4/GAR, PC A24/MF 


A03) 
Washington State Univ., Pullman. Dept. of Pharmacol- 


ogy. 

Optical Scattering Methods Applicable to Drops 

and Bubbles. 

P. L. Marston. 1 May 90, 2 

In — Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 326-334. 

Sponsored in Part by Onr. 


An overview of optical ommne properties of drops 
and bubbles is presented. The properties lead to un- 
conventional methods for optically monitoring the size 
or shape of a scatterer and are applicable to acousti- 
cally levitated . Several of the methods are ap- 
plicable to the fection and measurement of small 
amplitude oscillations. Relevant optical phenomena in- 
clude: ("). ) atte pod diffraction catastrophes from 


seaports. af scattering; (4) effects of 
coatings; why sry scatt ; and (6) optical levitation. 


147,328 

PAT-APPL-7-685 398/GAR PC NO3/MF A04 
ope it of Health and Human Services, Washing- 
ion, 


Device for Evaluating Optical Elements by Reflect- 


Patent ication. 

M. N. Ediger, and L. Grossman. Filed 16 Apr 91, 15p 
PB91-193037 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The patent application relates to a method and appa- 
ratus for evaluating optical elements which uses re- 
flected images. The method allows determination of 
the optical effects contributed by individual surfaces of 
a single os tical alone, or in a multiple element optical 
system. The method is particul useful for evaluat- 
ing corneas after transplant, grafting, and reshaping 
procedures. 


147,329 

PB91-187096 Not available NTIS 

National Inst. of Standards and Technology (NML), 

Gaithersburg, MD. Radiometric Afr wow Div. 
Temperature Dependence of High Accuracy-Pho- 


Final rept. 
G. Andor. 1989, 
Pub. in Applied optics 28, n22 p4733-4734, 15 Nov 89. 


The redefinition of the Candela in 1979 permits the use 
of upsilon(lambda) response > as pri- 
mary photometric standards. Their long-term stability 
and temperature dependence is of prime importance 
in this application. Modern high-accuracy photometer 
heads consist of a silicon photodiode, a 
upsilon(lambda) matched glass filter and a current to 
voltage converter. The purpose of the letter is to report 
an investigation of the temperature characteristics for 
three types of ae silicon photodiodes and 
their matching filters. temperature dependence of 

a properly designed current to errs converter in the 
par cree illuminance range of 0.0001 to 10,000 Iux is 
negligible. 


147,330 

PB91-187419 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
—- MD. Ceramics Div. 

be — for Heavy Metal Fluoride Glass 


Final rey 

D. Cranmer, T. Chuang, S. Freiman, and A. Raynes. 
1990, 17p 

Sponsored by Naval Research Lab., Washington, DC., 
and Center for Naval Analyses, Alexandria, VA. Naval 
Warfare Operations Div. 

Pub. in Proceedings of High Power Laser Optical Com- 
ponents Topical Meeting, China Lake, CA., October 
30-31, 1989, p98-114 1990. 


In order to design structures with materials such as 
heavy metal fluoride glasses, it is necessary that the 





stresses under which the structure will operate and the 
— that the structure will survive these stresses 
cm hon An experimental and theoreti 


S a finite element method with e: 
minations of the pt dy a pra me ae parameters leading 
The stresses 


ment. A preliminary stress-lif 
terial has been created and 
the finite element model. 


ram for the ma- 
to the results of 


Not available NTIS 
IMS! 


Final rept. 
V. A. French, R. C. Powell, D. H. Blackburn, and D. 
C. Cranmer. 1991, 

sored by Ary esearch Office, Research Trian- 


Pub. in Sint ‘a Applied Physics 69, n2 p913-917, 15 Jan 


Four-wave-mixing techniques were used to produce 
= laser-induced refractive index gratings in 
u(3 +)-doped silicate glasses. The gratings are asso- 
ciated with a thermally induced in the local 
glass structure at the site of the Eu(3+) ions, leading 
to a double-minimum potential well for the electronic 
energy levels of the Eu(3+) ions. The effects on the 
characteristics of the permanent laser-induced grat- 
ings produced by changing the divalent modifier ions 
of the glass host are reported, and a theoretical model 
is presented to explain the y hn of the 
change in the refractive index 
Not available NTIS 
nology (N 


ML), 
on  intonetty Corre- 


Div. 


pooe 
lations of a Single Mode Dye Laser. 
Final rept. 
P. D. Lett, and E. C. Gage. 1989, 7p 
sg in Physical Review A 39, n3 p1193-1199, 1 Feb 


Recent theoretical analyses of the single mode laser 
with colored noise pump fluctuations have allowed the 
— prediction of the short-time behavior of the in- 
autocorrelations of such a laser. In particular, a 
ling-off of the intensity correlation function on the 
ons scale of correlation time of the pump fluctua- 
tions has been predicted. The authors present results 
from e: iments on a single mode dye 
laser system that c’ confirm these predictions. 
Numerical simulations of the laser Langone equations 
including the colored noise pump fluctuations are used 
to fit the experimental results. 


147,333 
PBS1-189803 Not available NTIS 
National Inst. of Standards and et (NML), 
be arene. MD. Molecular = 
‘oul ransform infrared Spectroscopy 
NIST: High Temperature Molecules and Atmos- 
Molecules. 
inal rept. 
A. G. Maki. 1 
— in emeatian: of High Resolution Fourier Trans- 
lorm Spectroscopy Topical Meeting, Santa Fe, NM., 
Fobruy 1.18, 1989, p98-101. 


The paper gives some of the interesting results from 
three projects that involve Fourier Transform Spec- 
tr (FTS) measurements, studies of molecules 
uwobved in atmospheric chemistry, high temperature 
studies, and the compilation "of Oa data for wavenumber 
calibration of infrared instrumentation. Earlier work on 
these projects was conducted with a tunable diode 
laser, now many of the measurements are made with a 

‘ometer. The FTS instrument is not as sensi- 


Not available NTIS 


National Inst. of Standards and be ay NML) 
Gaithersbu Physics Div ‘ . 


MD. Radiometric 
Roughened Quartz Surtaces and Teton as Smail- 
Diffusers and Depolarizers between 200 and 
400 nm. 
Final rept. 
R. D. Saunders, and H. J. Kostkowski. 1989, 4p 
Pub. in Applied Optics 28, ni5 73042 3248 1800 


Laboratory tests of transmission diffusers are reported 
for quartz and teflon. These tests were conducted in 
order to select transmission diffusers for the NOAA 
rocket-flight UV spectroradiometers. 


147,335 

TIB/B91-00721/GAR PC E14 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 
Untersuchu 


Emicci. ol: 


ingen zur Veri: the oe om 
Laser-getriebenen Hohistrahikanone 


ung einer 
(in tions of the pulse-width-enlargement of 
hollow beam gun). 


M. Bieler. Nov 90, 101p Rept no. DESY-M--90-12 
In German. 


The driving beam for the Wake Field Transformer Ex- 
iment at DESY is emitted from a laser-driven 
lliow Beam Gun. The emission of a hollow electron 

beam, driven a Nd:YAG-laser ( — omega = 1,165 

eV) from a tantalum cathode ( Phi sub A = 4,12 eV), 

can be described by the generalized Richardson ef 

and yields current sities of up to 100 A/cm (2) with 

a pulse-width of about 10 ns. For the test of a resonant 

Wake Field Transformer the pulse-width must be en- 

larged to about 100 ns. In this thesis several methods 

of achieving this will be investigated. Enlarging the 
pulse-width of the driving laser-pul optical meth- 
odes doubles the eulapulaih ol of the Hollow Beam 

Gun. The production and use of thin film cathodes, 

consisting of 100 nm thick tantalum films on thermally 

insulating ceramic substrata, allows a further enlarge- 
ment of the pulse-width. Starting from the classical 
heat diffusion equation and its application to laser 





film on an insulating support material. In paw 1 the 
reflection of the heat pulse, propagating into the metal- 
lic film, at the material boundary is consider: 

into account the thermal properties of the materials. 
The theoretical results of these calculations are com- 
pared with the results of measurements. The practical 
limits of the use of thin film cathodes in the Hollow 
Beam Gun are pointed out. A pulse-width of about 25 


reached. (orig.). 
(Copyright (c) 1991 by FIZ. Citation no. 91:000721.) 


Plasma Physics 


147,336 

AD-A234 448/9/GAR PC A04/MF A01 
Brandeis Univ., Waltham, MA. Dept. of Chemistry. 
Chemical ification of Plasmas. 


Final rept. Dec 88-Sep 89. 
M. Henchman. Dec 90, = RADC-TR-90-342, 
Contract F30602-88-D-0025 


This report presents results of a —_ to analyze avail- 
able data on electron affinities, and thermochemical 
properties of species of interest in the chemical modifi- 
cation of plasmas. Using these data, together with re- 
lated information on chemical and physical properties, 
we identify candidate species for tests on modification 
of free electron densities in plasmas. 


147,337 
DE91010616/GAR PC A03/MF A01 
City Univ. of New York. 

Non-geometrical optics study of wave Bon ct 
tion. Annual progress report, January 1989-Janu- 


ary 1990. 

K. Imre. Feb 90, 18p DOE/ER/53233-2 

Contract FG02-86ER53233 

Sponsored by Department of Energy, Washington, DC. 
Heating of plasmas in large toroidal devices using 
electromagnetic waves with frequencies in the range 
of ion cyclotron resonance frequency is ape rae in 
the case when in the resonance region the majority 
ions are in the second harmonic resonance and the 


147,339 


DE91010932/GAR PC A03/MF AO1 

City Univ. of New Yor a 

Non-geometrical of wave propaga- 

1989 : m 

5 ng 89, 19p DOE/ER/53233-1 
2-86ER53233 


of Energy, Washington, DC. 


ee ae approximation fails unless 

i is perpendicular to grad (vert 
bar)B(vert bar). ine induced current obtained from the 
Viasov equation becomes a non-local functional of the 
induced field, and Maxwell’s equations lead to an inte- 
grodifferential field equation. We obtain various exact 
results directly from the field equation. However, the 
he re og of the full wave solution requires a numer- 
We have performed our study in three 

irst, we i ited the problem of minority 

| resonance heating, Fas wpe Nem a 


hybrid 
cases, is reversed for the last case. 


147,339 
DE91010969/GAR PC A04/MF A01 
Wisconsin Univ.-Madison. Center for Plasma Theory 
and Computation 


Fluid/kinetic hybrid moment description of pias- 
mas via a Chapman-Enskog-like approach. 


Thesis (Ph.D). 
J. Wang. Mar 91, 7 owe 1 
Sponsored by Dapuaeent 4 Energy, Washington, DC. 


Contract FG02-86ER53 

A combined fluid and — description of eo 
Pasko ine — This approach veaai the Sonal 
ty, energy, momentum, and heat flow conservation 
Coonan ta conan Oe kinetic equation with a 
full Fokker-Planck collision operator into an equation 
inction from 


| energy ing b 
operator model is utilized in deriving the final form of 
the recast kinetic equation. The recast kinetic equation 
for the kinetic distortion F has been developed as fol- 
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lows. First, large flow velocities have been allowed for 
throughout the dynamics while an approximation has 
been ys to simplify the Coulomb collision operator. 
Both the test particle and field particle parts of the 
Coulomb collision operator are retained and shown to 
cancel various frictional force and dissipation 
terms in appropriate limits. A drift kinetic limit of the 
dynamics and of the collisional effects is developed 
and shown to reproduce and extend previous deriva- 
tions. Closure of the fluid moment equations through 
calculation of the anisotropic stress tensor (Pi) and an- 
isotropic heat stress tensor (Theta) from the kinetic so- 
lution for F is discussed. As an application of this work, 
a more direct derivation of the flux-surface-averaged 
parallel viscous forces, which yield the neoclassical 
transport effects, has been developed by deductively 
applying the formalism developed in this thesis. Also, 
the poloidal variation of these viscous forces in the 
banana collisionality regime has been determined for 
the first time using this new formalism. Finally, prelimi- 
nary studies of dynamical effects on the neoclassical 
viscous stresses are also discussed. 57 refs. 


147,340 
DE$1011010/GAR PC A06/MF AO1 
Wisconsin Univ.-Madison. 

Unified plasma fiuid/kinetic equations for tokamak 
microinstability and lence studies. 

Thesis (Ph.D). 


Z. Chang. Mar 91, 106p UW-CPTC-91-2 
Contract FG02-86ER53218 
Sponsored by Department of Energy, Washington, DC. 


Unified fluid/kinetic equations for the plasma per- 
turbed density ((tilde n)), parallel flow velocity ((tilde 
u)(Sub (parallel))) and a ((tilde T)) are devel- 

by calculating the fluid moment closure relations 
kinetically. At first, a set of (unclosed) perturbed fluid 
equations for (tilde n), ret ~ geen —- and (tilde 
T) is developed using ing analysis and a 
new gyroviscous oe Gel onion dot) (Pi)(sub g)) 
derived from the stress tensor ((Pi)) evolution equa- 
tion. Thereafter, to develop linear closure relations for 
b (center dot) (del) (center dot) (tilde (Pi))(sub (paral- 
lel)) and (del) (center dot) (tilde q), a drift-kinetic ver- 
sion of a Chapman-Enskog-type equation suitable for 
toroidal magnetic geometry is derived. In a sheared 
slab geometry this equation is solved using a moment 
approach and a physically realistic collision operator 
(Lorentz scattering operator plus the momentum re- 
storing terms). The resultant closure relations for (tilde 
(P(e } eo peey and (tilde q)(sub (parallel)) unify 

th the fluid and kinetic properties. In the fluid colli- 
con limit the equations reduce to the well-known 
Braginskii equations. In the adiabatic limit they repro- 
duce the usual kinetic results, including Landau damp- 
ing. It is shown that the Chapman-Enskog-type ap- 
proach is more compatible with a fluid-like iption 
of plasmas than the usual gyrokinetic approach. Re- 
markable simplification of these complicated we 
relations is achieved. The results are compared wit 
other recently developed Landau damping models and 
shown to be more accurate and complete. 


147,341 

DE$1617961/GAR PC A07/MF A014 
Ecole Polytechnique Federale de Lausanne (Switzer- 
land). Centre de Recherches en Physique des Plas- 


mentale da la propagation d’un “ 

ons dans un plasma homogene e' 
non-magnetise. (Experimental investigation of the 
propagation of an electron beam in a homogene- 


ous non-magnetized plasma). 

J. A. Michel. Jan 89, 138p LRP-371/89 
In French. 

U.S. Sales Only. 


We conduct an experiment on the interaction of a 
beam with a plasma. The plasma is non-magnetized; 
its density is uniform, except for a 0.2 m gradient in 
front of the cathode. The parameters of our beam ex- 
plore the domain of validity of the quasi-linear and the 
non-linear theories. in the experiments the solitons 
and their evolution were investigated. The relative pa- 
rameters of our beam are similar to those used in other 
experiments; the density of our plasma, however, is 
higher than that of the plasmas used in other experi- 
ments. The extension of the solitons is practically inob- 
servable: six Debye lengths, i.e. 0.5 mm. The particu- 
larity of our method lies in the investigation of the mac- 
roscopic effects of the interaction ra than in that of 
the microscopic effects. These particular conditions 
give our beam an energy of several keV. The normally 
employed diagnoses have turned out to be incapable 
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of measuring such distribution functions. We have de- 
veloped a new rapid electrons analyzer capable of 
measuring our beam. Nine different experimental con- 
ditions have been created. The thermalization dis- 
tances of our beams are beyond quasi-linear predic- 
tions. We have observed that the interaction deeply 
modifies the plasma. During the shots, the plasma’s 
density presents a gradient extending over the entire 
length of the vacuum cell. Langmuir waves are excited 
at both the fundamental and harmonic frequency 
of the plasma’s beat freq) . Theoretically a distri- 
bution function having a plateau can be unstable in a 
multidimensional system. In an experiment, we have 
measured the reappearance of a positive slope in a 
distribution which already had a quasi-linear plateau. 
62 refs., 26 figs, 3 tabs. (Atomindex citation 
22:017656) 
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DE91617962/GAR PC A03/MF A01 
Ecole Polytechnique Federale de Lausanne (Switzer- 
land). Centre de Recherches en Physique des Plas- 


mas. 

en ten gradient effects in the theory of Alfven 
wave heating. 

A. a J. Vaclavik, and K. Appert. Sep 90, 27p 
LRP-412/90 

U.S. Sales Only. 


An explicit expression for the local power absorption 
= in a uniformly magnetized slab plasma is de- 
‘om the Viasov-Maxwell equations, taking into 
ponte density and temperature — . Using a 
transformation to lagrangian coordinates, the kinetic 
flux of energy due to particle streaming can be sepa- 
rated in a unique way from the actual power — 
tion. Computations using this expression show how 
equilibrium gradients play a role in the modelling of 
ion Sequanay Alfven wave heating, and give a thresh- 
old below which the gradient effects are important in a 
medium size tokamak. (author) 7 refs., 6 figs., 1 tab. 
(Atomindex citation 22:017657) 


147,343 

DE$1617963/GAR PC A03/MF A01 
Ecole Se cee Federale de Lausanne (Switzer- 
land). Centre de Recherches en Physique des Plas- 


mas. 
Quasi-optical gyrotron development at the CRPP. 
M. Q. Tren. Sen 90, 30p LRP-414/90, CONF- 
9009118 

International workshop on strong microwaves in plas- 
mas, Suzdal (USSR), 18-23 Sep 1990. 

U.S. Sales Only. 


The operation of the 100GHz quasi-optical (Q.0.) gyro- 
tron of the Centre de Recherches en Physique des 
Plasmas in Lausanne is described. Power up to 90kW 
and efficiency up to 12% have been achieved. Other 
features of the Q.O. gyrotron include single longitudi- 
nal mode operation, frequency tunability. Second har- 
monic emission (200GHz) has been observed with a 
resonator designed for operation at the fundamental. 
The issues pertinent to the Q.O. gyrotron concept are 
also discussed. (author) 26 refs., % figs., 2 tabs. (Ato- 
mindex citation 22:017658) 
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DE91617964/GAR PC A03/MF A01 
Ecole Polytechnique Federale de Lausanne (Switzer- 
land). Centre de Recherches en Physique des Plas- 


ae. 
rge — frequency up-shift in a 


. Alberti, M. & Tran ‘ond T. M. Tran. Oct 90, 22p 
LRP-416/90 
U.S. Sales Only. 


Recent experiments on a 100GHz quasi-optical gyro- 
tron have shown that for a large resonator set-up the 
observed frequency up-shift between the starting cur- 
rent and a current of 10A corresponds to a shift of 4-5 
longitudinal:modes. In this Letter it is shown that the 
interpretation of this frequency up-shift should involve 
the current dependent electron beam voltage depres- 
sion in the beam tunnel and the interaction region for 
both the single-mode and multi-mode time evolution 
codes. (author) 7 refs., 5 figs., 1 tab. (Atomindex cita- 
tion 22:017659) 
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Velocity ratio measurement using the frequency of 
gyro backward wave. 

. Muggli, M. Q. Tran, and T. M. Tran. Oct 90, 22p 
LRP-419/90 
U.S. Sales Only. 


The operating diagram of a low quality factor, 8GHz 
TE(sub 01)(sup 0) gyrotron exhibits oscillations be- 
tween 6.8 and 7.3GHz. These oscillations are identi- 
fied as the backward wave component of the TE(sub 
21)(sup 0) traveling mode. As the resonance condition 
of this mode depends on the average parallel velocity 
<v(sub (parallel))> of the beam_ electrons 
((omega)(sub BW)(approx equal)(Omega)(sub C)/ 
(gamma) - k(sub (parallel))<v(sub (parallel))>), the 
measurement of (omega)(sub for given 
(Omega)(sub C) and (gamma), is used as a diagnostic 
for the beam electrons velocity ratio (alpha) = <v(sub 
(perpendicular) > / <v(sub (parallel)) >. The values of 
(alpha), deduced from (omega)(sub BW) through the 
linear dispersion relation for the electron cyclotron in- 
stability in an infinite waveguide, are unrealistic. A non- 
linear simulation code gives (alpha) values which are in 
very good agreement with the ones predicted by a par- 
ticle trajectory code (+ 10% to +20%). We find nu- 
merically that the particles’ velocity dispersion in v(sub 
(perpendicular)) and v(sub (parallel)) increases 
(omega)(sub BW). This effect explains part of the dis- 
crepancy between the values of (alpha) inferred from 
(omega)(sub BW) without velocity dispersion and the 
expected values. (author) 10 refs., 6 figs., 1 tab. (Ato- 
mindex citation 22:017660) 
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ee. ~ 
ing a Microgra 
Turbulence. 

S. Putterman, G. Williams, and M. Barmatz. 1 May 


les. Dept. of Physics. 
nvironment to Probe Wave 


90, 8p 
In UPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 300-307. 


The experimental key to observing stochasticity or tur- 
bulence in a distribution of Ps ina propagating 
waves is the achievement of high amplitude and the 
use of a medium with a large coefficient of nonlinearity. 
The research indicates that capillary waves are the 
best means of observing this phenomenon; however, 
gravitational modifications of the capillary wave disper- 
sion law greatly reduce the large coefficient of nonlin- 
earity. Thus, a search for wave turbulence in a large 
drop of fluid that is positioned in a microgravity experi- 
ment was conducted. Capillary waves that run around 
the surface of the drop are excited, and their power 
spectrum and higher order correlations are analyzed 
for wave turbulence. The theoretical calculations indi- 
cate that modulations of the power spectrum should 
propagate as second sound waves. These issues have 
consequences for signal processing and plasma con- 
finement. 


147,347 

N91-21880/0/GAR 

Colorado State Univ., Fort Collins. 
Plasma Contactor Research, 1990. 
Annual Report, 1 Jan. 1989 - 1 Jan. 1990. 

J. D. Williams, and P. J. Wilbur. Jan 91, 81p NAS 
1.26:187097, NASA-CR-187097 

Contract NAG3-776 


Emissive and Langmuir probes were used to measure 
plasma potential profiles, plasma densities, electron 
energy distributions, and plasma noise levels near a 
hollow cathode-based plasma contactor emitting elec- 
trons. The effects of electron emission current (100 to 
1500 mA) and contactor flowrate (2 to 10 sccm 
(Xenon)) on these data are examined. Retarding po- 
tential analyzer (RPA) measurements showing that 
high energy ions generally stream from a contactor 
along with the electrons being emitted are also pre- 
sented, and a mechanism by which this occurs is pos- 
tulated. This mechanism, which involves a high rate of 
ionization induced between electrons and atoms flow- 
ing together from the hollow cathode orifice, results in 
a region of high positive space char. —— high aan 
tive potential. Langmuir and RPA pr: data sugges‘ 

that both electrons and ions expand ephertoainn to en 
this potential hill region. In addition to experimental ob- 
servations, a simple one-dimensional model which de- 
scribes the electron emission process and predicts the 
phenomena just mentioned is presented and is shown 


PC A05/MF A01 





to agree qualitatively with these observations. Experi- 
mental results of the first stage of bilateral cooperation 
with the Italian Institute of Interplanetary Space Phys- 
ics (IFS| CNR) are presented. Sharp, well-defined 
double layers were observed downstream of a contac- 
tor coll electrons from an ambient plasma cre- 
ated in the IFSI Facility. The voltage drop across these 
double layers was observed to increase with the cur- 
rent drawn from the ambient plasma. This observation, 
which was not as clear in previous IFSI tests conduct- 
ed at higher neutral pressures, is in agreement with 
previous experime observations made at both Col- 
orado State University and NASA Lewis Research 
Center. Greater double layer voltage drops, multiple 
double layers, and higher noise levels in the region 
near the double layers were also observed when a 
magnetic field was imposed and oriented perpendicu- 
lar to the line joining the contactor and simulator. 
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N91-21891/7/GAR PC A03/MF A01 
National Inst. for Fusion Science, 4 (Japan). 
Observation of Parallel Viscosity in the Chs Helio- 


tron/Torsatron. 
K. Ida, H. Yamada, H. Iguchi, and K. Itoh. Jan 91, 
24p NIFS-70 


Damping of the toroidal velocity owing to parallel vis- 

ity is observed in the plasma with a tangential neu- 
tral beam injection in the CHS (Compact Helical 
System) Heliotron/Torsatron device. Toroidal velocity 
profile is dominated by the perpendicular viscosity 
when magnetic field modulation is weak near axis. 
However, the parallel viscosity is found to be dominant 
when the ulation is strong enough and to increase 
in proportion to the square of the modulation of mag- 
netic field. The absolute values of the viscosity agree 
with the neoclassic prediction within a factor of three. 
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N91-21893/3/GAR PC A03/MF A01 
National Inst. for Fusion ones Nagoya (Japan). 
Effect of Electric Field | on 
Wave Instabilities and Anomalous Transport. 

S. Itoh, H. Sanuki, and K. Itoh. Jan 91, 23p NIFS-72 


Effect of inhomogeneity of radial electric field on drift 
wave instabilities is inve: ted. Curvature of static 
potential gives rise to an additional Landau resonance. 
Critical conditions for the stability due to sheared ExB 
motion of ions are estimated. Effect of anomalous 
transport coefficient is also discu: 
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N91-21894/1/GAR PC A03/MF A01 
National Inst. for Fusion Science, Nagoya (Japan). 
Stabilities of Regular Motion in the Relativistic 
Standard Map. 

Y. Nomura, Y. H. Ichikawa, and W. Horton. Feb 91, 
33p NIFS-73 


Analysis of the relativistic standard map is one of the 
important problems to understand nonlinear interac- 
tion between waves and charged particles in the rela- 
tivistic dynamics. In the relativistic standard map, in 
oa chaotic motion is strongly suppressed and 
ular motion such as periodic orbit plays dominant 
‘oles in the phase space. Location of periodic points is 
predicted using using symmetric lines of the map. Local sta- 
ility of periodic points is investigated by introducing 
the residue of the orbit which characterizes the eigen- 
value of the area-preserving map. It is found that the 
exchange of stable and unstable points takes place at 
some value of the relativistic parameter. ial be- 
havior of the residue of the Poincare-Birkhoff period-4 
= are also examined and related bifurcations are 
Clarified. 
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N91-21895/8/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Projeto E Construcao de Um Circuito Formador de 
Pulso Para a Centrifuga de Plasma (Design and 
Construction of a Formed Pulse Circuit for a 


Plasma Centrifuge). 

R. S. Dallaqua, E. Delbosco, G. O. Ludwig, and A. 
Montes. Oct 90, 37p INPE- 5161 -RPE/639 

In Portuguese; English Summary. 


The pro} otc construction and the performance of a 
— LC (logic circuit) network for the Plasma Centri- 

fuge experiment is presented. Using numerical calcu- 
lation, to solve Kirchoff’s equations of the circuit, the 


values of the inductors to obtain a pulse of 
plasma current practically constant with the duration of 
about 12 microsec were determined. 


147,352 


N91-21896/6/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Projeto de 3 somes” (exper de a pos 
Project of i Waves and Turbulences 

J. L. Ferreira. Sep 90, 39p INPE-5127-RPE/632 

In Portuguese; English Summary. 


The objective was to perform experiments with wave 
phenomena on plasmas. Particular attention is given 
to Langmuir and whistler waves due to its relationship 
with several phenomena occurring on space and lab 
plasmas. The new concepts of particle a ition 
with electromagnetic waves, the auroral phenomena 
on the polar regions and the charged particle precipita- 
tion to the atmosphere through anomalies of the earth 
magnetic field are examples e these waves have 
an important role. The propagation is studied of these 
waves in a quiessent plasma machine. This machine is 
able to produce a plasma with density and temperature 
with values similar to which is met in the ionosphere. 
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TIB/B91-00746/GAR PC E09 
Zentralinstitut fuer Kernforschung, Rossendorf (Ger- 


ee cet pee Ay supporting the sector 


G. Pausch. io 90, G0. Sop Rept no. ZfK--727 

The program package BCAL is presented which allows 
a computer-aided optimization of sector structures for 
isochronous cyclotrons. BCAL encloses codes for 
computing the azimuthally averaged and the azimuth- 
ally varyin 9 field components in cyclotron magnets - 
based on P. Heikkinens semi-3d approach - as well as 
codes for analyzing and presenting computed or 
measured field dan which are joined by means of an 
adapted file concept to a unitary system. rh ). (Copy- 
right (c) 1991 by FIZ. Citation no. 91:000746. 
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TIB/B91-00760/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Two photon couplings of scalar and tensor 


mesons. 

M. Feindt, and J. Harjes. Nov 90, 16p Rept no. 
DESY--90-146 

Contract BMFT 054HH23P 


Experimental data on exclusive two photon reactions 
are investigated with respect to formation of tensor 
and scalar mesons. Theroretical and experimental 
status and progress ist reviewed. Furt e, new 
CELLO results on gamma gamma -> pi (+) pi (-) and 
gamma gamma -> rho (0) rho (0) are presented. Clear 
evidence for a large scalar contribution is found in both 
reactions. The implications of these new results are 
discussed. soorsoy (Copyright (c) 1991 by FIZ. Citation 
no. 91:000 
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TIB/B91-00773/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Characteristics of radiative events in deep inelas- 
tic ep scattering at HERA. 

A. Kwiatkowski, H. Spiesberger, and H.J. Moehring. 
Nov 90, 38p Rept no. DESY--90-145 

Contract BMFT 055HH91P 

Also published in Z. Phys., C (Apr 1991) v. 50(1) p. 
165-178. 


A major contribution to the electroweak radiative cor- 
rection in deep inelastic electron proton paper is 
due to hard = hoton bremsstrahlung ee amma X. 
The Monte Carlo event generator HERACLES is used 
to study this process. Prediction for event distributions 
are given and the observability of radiative events is 
discussed. As a result we find that cuts can be found 
that reduce the radiative corrections considerably. 
(orig) (Copyright (c) 1991 by FIZ. Citation no. 
1:000773.) 
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AD-A234 051/1/GAR ear A01 


Technical rept. 1 Jan-31 Dec 
R. A. Dana. 1 Mar 91, 138p MAG-R- 1262R, DNA-TR- 


90-9, 
Contract DNA001-87-C-0169 


Design and evaluation of radio frequency (RF) sys- 
tems that must operate through ionospheric disturb- 
ances requires an accurate nel model. Such a 
model can be used to construct realizations of the re- 

simulations of transion- 


ral fluctuations of the electron 
ed. Reality should lie somewhere between these two 
limiting models. 


147,357 
AD-A234 306/9/GAR PC A03/MF A01 
Florida Univ., Gainesville. Dept. of Electrical Engineer- 


ing. 
Comparison of the RF Frequency Spectra of HEMP 
and Lightn 

Technical rept. 22 Sep 87-10 Jul 90. 

M. A. Uman. 1 Mar 91, 47p DNA-TR-90-101, 
Contract DNA001-87-C-0180 


Cloud pulses are much more common than these earli- 
er studies indicate. ae ee ee 
head cloud — are nearly parallel to but significant- 
ly below the HEMP spectrum from 1MHz to 50 MHz, 
while obtained from lighting tens of kilometer offshore 
over salt water show faster relative decay with increas- 
ing frequency, are significantly below ours between 10 
and 50MHz, and are about equal to ours between 3 
and 10 MHz. The shortest rise time to initial peak value 
of overhead lighting pulses are of the order of 0.3 
micro sec. A broader bandwidth system than that used 
would ailow measurement of the rapid field variation 
occurring throughout the cloud pulses associated with 
frequencies above abut 50 MHz but would observe es- 
sentially the same risetime to initial peak. That is, the 
higher frequency content of the cloud pulses is con- 
tained in the rapid field variation throughout the overall 
waveforms and not in the initial rise to peak value. 
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AD-A234 391/1/GAR PC A03/MF A01 

Naval Ocean Systems Center, San , CA. 

Final opt Calculations for HH and VV Polarization. 
He r 


A Paapeit Jan 91, 42p Rept no. NOSC/TD-2034 
No abstract available. 


147,359 

AD-A234 505/6/GAR 

Harry Diamond Labs., Adelphi, MD. 
EMP Code Performance 

6000 W Models 320 and 530. 
Interim rept. 1 A 
W. T. Wyatt, and 
HDL-TR-2192 


Executing electromagnetic pulse (EMP) codes on per- 

sonal computers and workstations, in to main- 
frame supercomputers, has been a goal of research in 
recent years. Until now, personal computers and work- 

stations have offered insufficient resources to make 
this goal reachable. We present some results of limited 
comparisons made between IBM RISC System 6000 
model 320 and 530 workstations, several 80286 and 
80386 personal computers, and IBM 3090 and Cray X- 
MP mainframe supercomputers. We emphasized float- 
ing-point speed in execution of several small, medium, 

and large Fortran-based computer codes, including a 
number of IMP codes. We show some additional re- 
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1 Sep 90 
. Ss. Kenyon. Mar 91, 23p Rept no. 
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sults for the Dhrystone benchmark. The comparisons 
clearly place the RS 6000 workstations close to the 
oc ay A tems tested in speed and memory ca- 
S 6000/530 system ran the Dhrystone 

Ba three times faster than the Cray X-MP, and 
ran small scalar Fortran benchmarks as fast as the Cry 
X-MP. Some large codes, which were able to restrict 
frequent data reference to the RS 6000 high-speed 
memory cache, ran about two times faster than other 
large codes. Cache-efficient medium-sized codes ran 
faster than other medium-sized codes, but not as 
much as a factor of two. The ‘xif’ Fortran compiler for 
the RS 6000 performed very well on severe tests of 
reliability and code optimization. We conclude that the 
RS 6000 models tested can run mainframe-class EMP 
ee close to the user and his interactive graphical 
interface. 
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PB91-800284/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


Millimeter Wave Radar, January 1980-August 1991 
Citations from the NTIS Database). 
lept. for Jan 80-Aug 91. 
Jul 91, 48p 
Supersedes PB90-850454. 


The bibliography contains citations concerning the de- 
velopment of radar in the millimeter wavelength 
region. Millimeter wave radar offers a compact system 
with good resolution, with primary applications being 
airborne, on helicopters and aircrafi, and guidance for 
missiles. Additional applications include meteorologi- 
cal radar. Some citations explore scattering and at- 
tenuation of millimeter wavelengths in the atmosphere, 
and the development of millimeter wave components 
and radomes. (Contains 162 citations with title list and 
subject index.) 


Solid State Physics 
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AD-A233 708/7/GAR 
Boston Univ., MA. Dept. of Physics. 
Proximity-Couplied HTSC Materials and Devices. 
—* rept. 15 Aug-15 Nov 90, 15 Nov 90-15 Feb 


PC A01/MF A01 


Wd. Skocpol. 15 Feb 91, 5p 
Contract N00014-90-J-4033 


No abstract available. 
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AD-A233 796/2/GAR PC A03/MF A01 
Montpellier-2 Univ. (France). 

Advanced Research Workshop on Wide Gap II-VI 
Semiconductors Held in Montpellier, France on 16- 
18 January 1991. 

18 Jan 91, 49p R/D-6646-EE-02, 


Invited Lectures: Physics of Wide-gap II-VI Heteros- 
tructures and Superlattices, Growth of ZnSe Layers by 
MBE, Epitaxial Growth of ZnSe for Bulk Emission - 
Current Research in Japan-, The Growth of Bulk ZnSe 
Crystals for epitaxial Substrates, p-type ZnSe and Blue 
LEDs, Theoretical Study of Electron Transport in 
ZnSe: Application to Material Quality Assessment, The 
Growth of ZnSe and Other cman Side II-VI Semi- 
conductors by MOCVD, New Pr 

II-VI Semiconductors, . Optical and Coon conceit. Prop- 
erties of II-VI Quantum Dots, Optical Properties of li-V! 
Epitaxial Layers, Incorporation of Impurities and 
Photo-excitation Effects in Wide-bandgap II-VI Semi- 
conductors, and ZnSe Switching and Logic Devices 
and Their Application to Information Processing. 
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AD-A233 885/3/GAR PC A01/MF A01 
Rochester Univ., NY. Inst. of Optics. 

Behavior of Zone-Center, Subband Energies in 
Narrow, Strongly Coupied Quantum Wells. 

M. L. Biermann, and C. R. Stroud. 4 Feb 91, 4p 
ARO-24626152-PH-UIR, 

Contract DAALO3-86-K-0173 

Availability: Pub. in Applied Physics Letters v58 n5 
p505-507, 4 Feb 91. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A233 892/9/GAR PC A01/MF A01 
IBM Thomas J. Watson Research Center, Yorktown 


Heights, NY. 

Ultrafast rization Spectroscopy of Diluted 
netic Semiconductor Superiattices. 

M. R. Freeman, D. D. Awschalom, J. M. Hong, and L. 
ang. 1990, 4p ARO-27458.3-PH, 

Contract DAAL03-90-C-0008 

Availability: Pub. in Surface Science, v228 p233-235 

1990. Available only to DTIC users. No copies fur- 

nished by NTIS. 


No abstract available. 
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AD-A233 899/4/GAR PC A01/MF A01 
IBM Thomas J. Watson Research Center, Yorktown 
Heights, NY. 

Femtosecond Spin-Polarization Spomponneny in 
Diluted-M tic-Semiconductor Quantum W 

M. R. Freeman, D. D. Awschalom, J. M. Hong, and L. 
L. Chang. 14 May 90 90, 5p ARO-27458.10-PH, 
Contract DAALO3-90-C-0008 

Availability: Pub. in Physical Review Letters v64 n20 
p2430-2433, 14 May 90. 


No abstract available. 
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IBM Thomas J. Watson Research Center, Yorktown 
Heights, NY. 

Effects of Carrier Mass Differences on the Cur- 
Pe) an Characteristics of Resonant Tunnel- 
ing Structures. 

H. Ohno, E. E. Mendex, and W. |. Wang. 30 Apr 90, 
4p ARO-27458.2-PH, 

Contract DAALO3-90-C-0008 

Availability: Pub. in Applied Physics Letters, v56 n18 
p1793-1779, 30 Apr 90. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 
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AD‘A233 921/6/GAR PC A06/MF A01 

— Centre for Theoretical Physics, Trieste 
taly). 

International Workshop on Computational Con- 

nsed Matter Physics (5th) Held in Trieste, italy 

on 16-18 January 1991. ramme and Abstracts. 

18 Jan 91, 106p R/D-6507-EE-02, 

Contract DAJA45-90-M-0283 

Availability: Document partially illegible. 


Following the tradition of the previous meetings, the 
Workshop was devoted to recent advances in compu- 
tational condensed matter physics, based on realistic 
calculations of the electronic structure of polyatomic 
systems. The list of topics treated includes: High tem- 
perature superconductivity, new materials, alloy phase 
diagrams, recent developments in density functional 
theory, new developments in pseudopotential theory, 
approximate methods. Car-Parrinello approach to mo- 
lecular dynamics, quantum Monte Carlo treatment of 
correlation effects, time-dependent correlations and 
excitation properties, quantum dynamics. Emphasis is 
S on both theoretical techniques and applications. 

his report consists primarily of abstracts of reports 
presented at the workshop. in titles were: Quan- 
tum Monte Carlo; Maximum entropy methods; New 
schemes for electron-ion interaction; High Te and 
highly correlated electron systems; Spectroscopy of 
highly correlated electron systems. Quasiparticle ener- 

ies; New applications and developments of density 

inctional theory; semiconductor and metal alloys; 
Surfaces and interfaces; Defects and diffusion; Liquid 
and amorphous systems. 
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AD-A233 949/7/GAR PC A02/MF A01 
Brown Univ., Providence, Ri. 

Excitonic Insulator Transition in a GaSb-AlSb-InAs 
Quantum-Well Structure. 

X. Zhu, J. J. Quinn, and G. Gumbs. 1990, 7p ARO- 
25167.11-PH, 

Contract DAALO3-88-K-0026 

Availability: Pub. in Solid State Communications, v75 
n7 p595-599, 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A233 952/1/GAR PC A02/MF A041 
Brown Univ., Providence, Ri. Dept. of P 
of Finite 


Novel Diagrammatic Method for Ana 
Periodic r Structures. 
J. Quinn. 1990. op ARO-25167.7- 


ind Aperiodic Multilaye 
G. Voor, and J. J 
Contract DAAL03-88-K-0026 
Availability: Pub. in Solid State Communications, v76 
n8 p1071-1076, 1990. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 
147,370 


AD-A233 968/7/GAR 
Cornell Univ., 


PC A02/MF A01 

na I Ithaca, NY. Lab. of Atomic and Solid 
tate Physics. 

Sulfu 


Donor ego in Silicon. 
Ck eee _ and A. J. Sievers. 1990, 7p 


Contract DAALOS-89-K-0053 

Availability: Pub. in Materials Science Forum, v65-66 
p151-156 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


We demonstrate for the first time that n and 
sulfur combine in silicon to form complexes donor 
levels in the gap. Well-characterized sulfur-doped sili- 
con is heated at 1280 C in hydrogen gas and then 
quenched. Fourier-transform infrared-adsorption spec- 
troscopy from 500 to 3000 cm-1 at 0.5 cm-1 mt tenchtiah 
and 1.7 K sample temperature reveals a decrease in 
sulfur-related donor concentrations and the appear- 
ance of several novel features. First, the ordinarily- 
weak SC(X2) spectrum is greatly enhanced. Deuterium 
substitution shifts line-center frequencies by 2.2cm-1, 
showing that hydrogen is incorporated in this defect 
and does not merely catalyze its formation. Second 
two closely-spaced donor levels are created. Deuteri- 
um substitution increases their 3 cm-1 separation by 
0.5 cm-1 demonstrating the presence of hydrogen in 
these centers, too. The relative concentration of the 
deeper level increases with quenching rate. 
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AD-A233 972/9/GAR PC A01/MF A01 
IBM Thomas J. Watson Research Center, Yorktown 
Heights, NY. 

Temperature Dependence of the Electronic Coher- 
ence of GaAs-GaAlAs Superiattices. 

E. E. Mendez, F. Agullo-Rueda, and J. M. Hong. 18 
Jun 90, 4p ARO-27458.9-PH, 

Contract DAALO3-90-C-0008 

Availability: Pub. in Applied Physics Letters, v56 n25 
p2545-2547, 18 Jun 90. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 
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pony Inst. of Tech., Pasadena. 

rsenic Loss During Palladium Reaction with Bulk 
oan Thin Film Gallium Arsen 
K. Morishita, J. M. Molarius, E. Kolawa, M. Dobeii, 
and T. Tombrello. 1991, 10p ARO-26287. 16-MS, 
Contract DAALO3-89-K-0049 
Availability: Pub. in Thin Solid Films, v196 p85-93 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 
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+ se Mage 34 J. Watson Research Center, Yorktown 
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Gulsane ‘and Localization in Superlattices Under 


EI 

F. Agullo-Rueda, E. E. Mendez, J. A. Brum, and J. M. 
Hong. 1990, 4p ARO-27458.8-PH, 

Contract DAAL03-90-C-0008 

Availability: Pub. in Surface Science 228, p80-83 1990. 
— only to DTIC users. No copies furnished by 


No abstract available. 
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Michigan Univ., Ann Arbor. Center for High Freque 
Microelectronics. pga ete 


Single-Electron and Oxide-! Effects in 
Junctions Formed by a Cryogenic ining Tun- 


R. Awhkine M. Amman, E. Ben-Jacob, and R. C. 
Jaklevic. 1 Nov 90, 5p ARO-24611.193-EL-U1R, 
Contract DAAL03-87-K-0007, Grant NSF-DMR86- 


08305 

ee : Pub. in Physical Review B, v42 n13 p8698- 
8701, lov 90. — only to DTIC users. No 
copies hestned by NTI 


We show that the I-V an ie measured at 4 K 
of single tunnel junctions between the tip of a scanning 
tunneling microscope and a metallic sample are sensi- 
tive to the materials used. The superconducting 
energy gap of lead is observed for tips without surface 
oxides, eliminated for tips with thick oxides. Prob- 
ing bulk etched oo ebeervation of the Coulomb 
staircase suggests capacitive effects due to a small 
metallic-oxide impurity. 


147, 

AbvAzs4 130/3/GAR PC A03/MF A01 
Naval Ocean Systems Center, San een, 
Ohmic Contacts to Semiconducti lucting 
Final rept. Oct 89-Sep 90. 
J. R. Zeidler, M. J. Taylor, C. R. Zeisse, C. A. 
Hewett, and P. R. de la Houssaye. Oct'90, 48p Rept 
no. NOSC/TD-2055 


Work was carried out to improve the electron beam 
evaporation system in order to achieve better deposit- 
ed films. The basic system is an ion pumped vacuum 
chamber, with a three-hearth, single-gun e-beam 
evaporator. Four improvements were made to the 
system. The system was thoroughly cleaned and new 
ion pump elements, an e-gun beam adjust unit, and a 
more accurate crystal monitor were installed. The 
system now has a base pressure of 3 X 10 -9 Torr, and 
can easily deposit high-melting-temperature metals 
such as Ta with an accurately controlled thickness. Im- 
proved shadow masks were also fabricated for better 
alignment and control of corner contacts for electrical 
transport measurements. Appendices: A Thermally 
Activated Solid State Reaction Process for Fabricating 
Ohmic Contacts to Semiconducting Diamond; Tanta- 
lum Ohmic Contacts to Diamond by a Solid State Re- 
action Process; Metallization of Semiconducting Dia- 
mond: Mo, Mo/Au, and Mo/Ni/Au; Specific Contact 
Resistance Measurements of Ohmic Contracts to Dia- 
mond; and Electrical Activation of Boron Implanted 
into Diamond. 
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Growth and Characterization of Gallium Arsenide 
le-Source Precursors: OMCVD and Bulk 


Si 
Pyrolyis les. 
J. E. Miller, K. B. Kidd, A. H. Cowley, R. A. Jones, 
and J. G. Ekerdt. hoe} ARO-26748.7-CH, 
Contract DAAL03-89-K-0164 
Availability: Pub. in Chemistry of Materials, v2 n5 p589- 
593. — only to DTIC users. No copies furnished 
by NT 


No abstract available. 
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Observation of ‘Tamm States’ in Su ttices. 

H. Ohno, E. E. Mende ty A. Brum, J. M. Hong, and 

F. Agullo-Rueda. 21 May 90, 5p ARO-27458.1-PH, 

Contract DAALO3-90: 90-0 8008 

Availability: Pub. in Physical Review Letters, v64 n21 

eng acy 21 May 90. Available only to DTIC users. 
lo copies furnished by NTIS. 


No abstract available. 
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Contract DAALO3- 

yey Pub. in Physical Review B, v41 n11 p7899- 
7902, 15 Apr 90. — only to DTIC users. No 
copies tumished by NTIS. 


No abstract available. 
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Gpllens of WV Diluted Magnetic Gemiscnduster 
Materials. 


py fe wo 00, Bp ANO-27458. Tepe 

a . A 11 

Contract 30-C-0008, 

Availability: Pub. in Jnl. of Vacuum Science Technolo- 

oy vB8 n2 p176-180 Mar/Apr 90. Available only to 
IC users. No copies furnished by NTIS. 


No abstract available. 
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between Extended and Localized 


in Superia 
Agullo-Rueda, E. E. Mendez, H. Ohno, and J. M. 
Hone 15 Jul 90, 5p ARO-27458. 7-PH, 
Grant DAAL03-90-C-0008 
Availability: Pub. in Physical Review B v42 n2 p1470- 
1473, 15 Jul 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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Michigan Univ., Ann Arbor. Center for High Frequency 

Microelectronics. 

ee Acceptor Leveis in Quantum Wells 

under Compressive and se tag Strain. 

J. P. Loehr, Y. C. Chen, D. Biswas 

Bhattacharya, and J. Singh. 10 Aug OO. 6p ARO- 

24611.242-EL-UIR, 

Contract DAAL03-87-K-0007 

Availability: Pub. in International Conference on the 

Pay of Semiconductors (20th) v2 p1401-1404, 10 
rabedbyN — only to DTIC users. No copies fur- 

ni 


No abstract available. 
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AD-A234 295/4/GAR PC AO1/MF A01 
Michigan Univ., Ann Arbor. Center for High Frequency 
Microelectronics. 

Stimulated Photon Echoes and Free Polarization 
Decay in GaAs Multiple Quantum Well Structures: 
Evidence for Localized and Delocalized Excitons. 
M. D. Webb, S. T. Cundiff, and D. G. Steel. 1990, 5p 

ARO-24611.214-EL-UIR, 

Contract DAAL03-87-K-0007 

Availability: Pub. in Springer Series in Chemical Phys- 
ics, v53 Ultrafast Phenomena Vii p233-235 1990. 
eg only to DTIC users. No copies furnished by 


No abstract available. 
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AD-A234 331/7/GAR PC A01/MF A01 
Michigan Univ., Ann Arbor. Center for High Frequency 
Microelectronics. 

Thermal Conductivity of Ba-K-Bi-O: A Contrast to 
Cc Oxide Su; luctors. 

S. D. Peacor, R. A. Richardson, J. Burm, C. Uher, 
= A. B. Kaiser. 1 Aug 90, 5p 'ARO-24611.212-EL- 


Sabon DAAL03-87-K-0007 

Availability: Pub. in Physical Review B, v42 n4 p2684- 
2687, 1 Aug 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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State Univ. of New York at Buffalo. Dept. of Chemistry. 
= Beam Deposition of High Temperature Ma- 


Technical rept. 

LS Herron, and J. F. Garvey. 1991, 8p Rept no. 
18 

Contract N00014-88-K-0483 


We present our latest attempts to utilize a Smalley- 
type source to generate novel thin films. This tech- 
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Dimensional Crossover in Diluted Magnetic 


py wo 

D. D. Awschalom, J. M. Hong, and L. L. Chang. 

1990, 7p ARO-27458.4-PH, 

Contract DAALO3-90-C-0008 

Availability: Pub. in Surface Science, v228 p220-225 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 
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DE91010571/GAR PC A03/MF A01 

He = nr of a viscoplastic 
a 

the ANSYS 


code. 
Z. Wang, P. Turula, and G. F. Popper. 1991, 16p 
ANL/C! 72527, CONF-9105159-1 
W-31109-ENG-38 
ANSYS international conference and 
Pittsburgh, PA oe. — “May hey 
Department of Energy, Washington, DC. 


seein lca teestiesstinelineemeninsiti init 
were compared to theoretical and numerical results. 
This viscoplastic model worked well for the cases in- 
ee cd eee reasonable re- 
sults for viscoplastic structur. al analysis. 3 refs. 5 figs. 


exhibition (5th), 
— by 
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DE91010640/GAR PC A03/MF A0O1 
Northwestern Univ., Evanston, IL. Dept. of Materials 

Science. 

Defect structure of semiconducting and insulating 

oxides, May 1, 1990-April 30, 1991. 

Progress rept. 

B. W. Wessels. 1991, 14p DOE/ER/45209-5 

Contract FG02-85ER45209 

Sponsored by Department of Energy, Washington, DC. 


SrTiO(sub = thin films were deposited by low-pressure 
organometallic chemical vapor itanium 
isopropoxide, Sr(dipivaloyimethanate)(sub 2), oxygen, 
and water vapor were used as reactants, and ar: 
was used as a carrier gas. Growth rates ranging io 
0.3 to 4.5 (mu)m/h were obtained on (0001) sapphire 
substrates at ey ye pope Highly textured 
SrTiO(sub 3) films with a (111) orientation were ob- 
tained at a growth temperature of 800(degree)C. The 
growth parameters which En poenoed Ge the composition, 
Aron stability, and texture of the thin 
films were examined. In addition p+ the SrTiO(sub 3), 
bismuth titanate film deposition and their properties 
were investigated. As in the case of strontium titanate, 
bismuth titanate is a semiconducting ferroelectric with 
ovskite-related structures. A number of phases can 
stabilized in the bismuth titanate system. The com- 
pound Bi(sub ry 3)O(sub 12) has been previous- 
ly examined for its potential as a dielectric or optical 
material. The Curie temperature for this compound is 
675(degree)C. 
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DE91617791/GAR PC A03/MF A01 
International Centre for Theoretical Physics, Trieste 
(Italy). 

Magnetism and magnetostriction in a degenerate 


rigid 

K. “sprays: and B. Barbara. Sep 90, 24p IC-90/ 
28 

U.S. Sales Only. 

We investigate the influence of the spin-orbit coupling 
on the magnetic and magnetoelastic phenomena in 
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ferromagnetic band systems. The description is within 
the Stoner model of a te rigid band, for tem- 
perature T = O. (author). '14 refs. (Atomindex citation 
22:017460) 


147,389 

DE91617800/GAR . PC A03/MF A01 
= Centre for Theoretical Physics, Trieste 
Elastic constants of the hard disc system in the 
self-consistent free volume approximation. 

K. W. Wojciechowski. Sep 90, 23p IC-90/281 

U.S. Sales Only. 


Elastic moduli of the two dimensional hard disc crystal 
are determined exactly within the Kirkwood self-con- 
sistent free volume approximation and compared with 
the Monte Carlo simulation results. (author). 22 refs, 1 
fig., 1 tab. (Atomindex citation 22:017470) 


147,390 

DE91617802/GAR PC A03/MF A01 
Copenhagen Univ. (Denmark). H.C. Oersted Inst. 
Nonequilibrium Green function techniques applied 
to hot electron quantum trai 

A. P. Jauho. 1989, 20p KU-HCOE-FL2-R-89-18 

U.S. Sales Only. 


During the last few years considerable effort has been 
devoted to deriving quantum transport equations for 
semiconductors under extreme conditions (high elec- 
tric fields, spatial quantization in one or two directions). 
Here we review the results obtained with nonequili- 
brium Green function techniques as formulated by 
Baym and Kadanoff, or by Keldysh. In particular, the 
following topics will be discussed: (i) Systematic ap- 
proaches to reduce the transport equation governing 
the correlation function to a transport equation for the 
Wigner function; (ii) Approximations reducing the non- 
markovian quantum transport equation to a numerical- 
ly tractable form, and results for model semiconduc- 
tors; (iii) Recent progress in extending the formalism to 
inhomogeneous systems; and (iv) Nonequilibrium 
screening. In all sections we try to direct the reader's 
attention to points where the present understanding is 
(at best) incomplete, and indicate possible lines for 
future work. (orig.). (Atomindex citation 22:017472) 


147,391 
DE91617804/GAR PC A03/MF A01 
Melbourne Univ., Parkville (Australia). School of Phys- 


ics. 

Inclusion of short-range order in a mean field 
theory for the disordered magnetic aong 4 o 

T. Taucher, and N. E. Frankel. 1990, 37p UM-P-90/ 


61 
U.S. Sales Only. 


The disordered magnetic lattice gas (DMLG) as a uni- 
fying description of many simpler random spin systems 
has been investigated in an attempt to devise a mean 
field theory which goes beyond the infinitely-long- 


ranged model by incorporating short-range order. It is 
shown that rigorously the local thermodynamic proper- 
ties of the DMLG on a Cayley tree of finite coordination 
number z are identical to the thermodynamic proper- 
ties of the DMLG in a pair approximation obtained by 
using the method of the distribution function. Further, a 
modified pair roximation for the DMLG is presented 
which is exactly solvable. It is formulated for general 
random bond distribution functions, and is then exam- 
ined for the special case of Gaussian distributions. 25 
refs., 3 figs. (Atomindex citation 22:017477) 


147,392 
DE91618100/GAR PC A03/MF A01 
international Centre for Theoretical Physics, Trieste 


(Italy). 

Superconductivity in doped antiferromagnets. 
M. Lagos. Sep 90, 25p IC-90/284 

U.S. Sales Only. 


The antiferromagnetic S = 1/2 Heisenberg model is 
extended to account for the presence of holes. The 
holes move along a sublattice whose sites are located 
in between the spin sites. The spin-hole coupling 
arises from the modification of the exchange interac- 
tion between two neighbouring spins when the site be- 
tween them is occupied by a hole. this physical picture 
leads to a generalized version of the so called t-J 
model Hamiltonian. The use of a recently developed 
method that introduces spin-O excitations for dealing 
with the Heisenberg antiferromagnetic model allows 
us to map the mode Hamiltonian onto a Froelich one, 
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with the spin-O magnetic excitations substituting phon- 
ons. The case of electrons moving along the spin sites 
is discussed as well. (author). 16 refs, 2 figs. (Atomin- 
dex citation 22:017922) 
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DE91619395/GAR PC A03/MF A01 
Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo (Brazil). 

Tecnicas de racao de amostras para obser- 
vacao de filmes finos por m ia eletronica 
de transmissao. (Technique of sample preparation 
to observation of thin films by transmission elec- 


tron microscopy). 

H. F. Paula Junior, V. Baranauskas, and W. A. 
Monteiro. 1990, 12p INIS-BR-2375 

In Portuguese. 

U.S. Sales Only. 


Published in summary form only. (Atomindex citation 
22:019671) 
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DE91619397/GAR PC A03/MF A01 
Melbourne Univ., Parkville (Australia). School of Phys- 
ics. 

Precision crystal alignment for high-resolution 
electron microscope imaging. 

G. J. Wood, and M. J. Beeching. 1990, 32p UM-P- 


90/56 
U.S. Sales Only. 


One of the more difficult tasks involved in obtaining 
quality high-resolution electron micrographs is the pre- 
cise alignment of a specimen into the required zone. 
The current accepted procedure, which involves 
changing to diffraction mode and searching for sym- 
metric point diffraction pattern, is insensitive to small 
amounts of misalignment and at best qualitative. On- 
line analysis of the fourier space representation of the 
image, both for determining and correcting crystal tilt, 
is investigated. 8 refs., 42 figs. (Atomindex citation 
22:019675) 


147,995 

DE91740666/GAR PC A10/MF A02 
Grand Accelerateur National d’lons Lourds, Caen 
(France). 

Swift heavy ions in matter. 

1989, 209p SHIM-89 

SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989. 

U.S. Sales Only. 


The 1989 Symposium on Swift Heavy lons in Matter is 
reported. The aim of the symposium is to evidence an- 
other aspect of heavy ions research at the interplay 
between atomic and solid state physics. The scope of 
the Symposium includes the fundamental aspects of 
heavy ion excitation, ionization, charge exchange, 
energy loss, energy dissipation and relaxation in 
solids, channeling and coherent effects in crystals and 
ion induced modifications of materials. (ERA citation 
16:008569) 


147,396 
N91-21212/6/GAR 
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National 
Hampton, VA. Langley Research Center. 

Chemical Spray lysis of Ti-Ba-Ca-Cu-O High- 
T(Sub c) Superconductors for High-Field Bitter 


a4 

L. P. Derochemont, J. G. Zhang, M. R. Squillante, A. 
M. Hermann, and H. M. Duan. Mar 91, 21p 

In.Its Aerospace Applications of Magnetic Suspension 
Technology, Part 2 p 607-627. 


The deposition of Tl-Ba-Ca-Cu-O thick films by spray 
pyrolyzing a Ba-Ca-Cu-O precursor film and diffusing 
thallium into the film to form the superconducting 
phase is examined. This approach was taken to 
reduce exposure to thallium and its health and safety 
hazards. The Tl-Ba-Ca-Cu-O system was selected be- 
cause it has very attractive features which make it 1 
pealing to device and manufacturing engineering. TI- 
Ba-Ca-Cu-O will accommodate a number of supercon- 
ducting phases. This attribute makes it very 5 
stoichiometric fluctuations in the bulk and film. It has 
excellent thermal and chemical stability, and appears 
to be relatively insensitive to chemical impurities. 
Oxygen is tightly bound into the systems, consequent- 
ly there is no orthorhombic (conductor) to tetragonal 


Aeronautics and Space Administration,. 


(insulator) transition which would affect a component’s 
lifetime. More significantly, the thallium based super- 
conductors appear to have harder magnetic properties 
than the other high-Tc oxide ceramics. Estimates 
a magnetoresistance measurements indicate that 
at 77 K Tl2Ba2CaCu2010 will have an Layard critical 
field, H(sub c2) fo 26 Tesla for applied fields parallel to 
the c-axis and approximately 1000 Tesla for fields ori- 
ented in the a-b plane. Results to date have shown 
that superconducting films can be reproducibly depos- 
ited on 100 oriented MgO substrates. One film had a 
zero resistance temperature of 111.5 K. Furthermore, 
x ray diffraction analysis of the films showed preferen- 
tial c-axis orientation parallel to the plane of the sub- 
strate. These results have now made it possible to 
consider the manufacture of a superconducting tape 
wire which can be configured into a topology useful for 
high-field magnet designs. The research which leads 
to the preparation of these films and plans for further 
development are reviewed. 
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N91-21339/7/GAR 

(Order as N91-21331/4/GAR, PC oa t4 
Wisconsin Univ.-Madison. Dept. of Materials Science 
and newts. 
Containerless Processing of Undercooled Melts. 
J. H. Perepezko. 1 May 90, 45p 
In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 133-177. 


All practical solidification processes involve some level 
of melt undercooling. Usually in bulk liquids crystalliza- 
tion is initiated at a heterogeneous nucleation site at 
low undercooling. The realization of appreciable levels 
of liquid undercooling requires some control over the 
kinetics of crystal nucleation. One level of control is 
available in containerless processing where the capa- 
bility to melt and solidify samples without a container 
removes a major source of impurities and heterogene- 
ous nucleation sites which can be effective in promot- 
ing large undercooling and in studying other potential 
nucleants. The microgravity environment offers a 
unique opportunity for containerless processing of 
large liquid samples with negligible melt disturbance 
and continuous temperature measurement throughout 
processing. Perhaps the most important potential for 
microgravity containerless processing lies in the signif- 
icant structural control to develop distinct microstruc- 
tures and metastable phases during solidification at 
high undercooling. 


147,398 
N91-21356/1/GAR 
(Order as N91-21331/4/GAR, PC ADs) 


Battelle-inst. e.V., Frankfurt am Main (Germany, F.R.). 
Drop Evaporation in a Single-Axis Acoustic Levita- 
tor. 


E.G. Lierke, and A. P. Croonquist. 1 May 90, 12p 
In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 308-319. 


A 20 kHz single-axis acoustic positioner is used to levi- 
tate aqueous-solution drops (volumes less than or ap- 
proximately equal to 100 micro-liters). Drop evapora- 
tion rates are measured under ambient, isothermal 
conditions for different relative humidities. Acoustic 
convection around the levitated sample enhances the 
mass loss over that due to natural convection and dif- 
fusion. A theoretical treatment of the mass flow is de- 
veloped in analogy to previous studies of the heat 
transfer from a sphere in an acoustic field. Predictions 
of the enhanced mass loss, in the form of Nusselt 
(Sherwood) numbers, are compared with observed 
rages of drop shrinking. The work is part of an ESA 
crystal growth from levitated solution drops. 


147,399 
N91-21362/9/GAR 
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Casting Analysis Corp., Weyers Cave, VA. 

Multiple Sensor Multifrequency Eddy Current Mon- 
itor for Solidification and Growth. 

J. Wallace. 1 May 90, 9p 

In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 357-365. 


A compact cylindrical multisensor eddy current meas- 
uring system with integral furnace was develop to 
monitor II-VI crystal growth to provide interfacial infor- 
mation, solutal segregation, and conductivities of the 





growth materials. The use of an array of sensors sur- 
rounding the furnace element allows one to monitor 
the volume of interest. Coupling these data with in- 
verse multifrequency analysis allows radial conductivi- 
co to be generated at each sensor n. 
se Outputs were incorporated to control pr 
esses within the melt volume. The s eddy cur- 
rent system functions with materials whose electric 
conductivities are as low as 2E2 Mhos/m. A need was 
seen to extend the measurement range to poorly con- 
ducting media so the unit was modified to allow meas- 
urement of materials conductivities 4 order of magni- 
tude lower and bulk dielectric properties. Typically 
these included submicron thick films and semiinsulat- 
ing GaAs. This system was used to monitor complex 
heat transfer in giey bodies as well as semiconductor 
and metallic solidification. 
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N91-21553/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Spatial Variations in AC Susceptibility and Micros- 
tructure for the YBa2Cu30(7-x) Superconductor 
and Their Correlation with Room-Temperature UI- 
trasonic Measurements. 

D. J. Roth, M. R. uire, L. E. Dolhert, and A. F. 
Hepp. May 91, > AS 1.15:103787, E-6064, 
NASA-TM-103787 

Presented at the 93RD Annual Meeting of the Ameri- 
— Society, Cincinnati, OH, 28 Apr. - 2 May 


The spatial (within-sample) uniformity of supercon- 
ducting behavior and microstructure in YBa2Cu30(7- 
x) specimens over the pore fraction range of 0.10 to 
0.25 was examined. The viability of using a room-tem- 
perature, nondestructive characterization method (ul- 
trasonic velocity pe a to predict spatial variability 
was determined. Spatial variations in superconductor 
properties were observed for specimens containing 
0.10 pore fraction. An ultrasonic velocity image con- 
structed from measurements at 1 mm increments 
across one such specimen revealed microstructural 
variation between and center locations that cor- 
related with variations in alternating-current shielding 
and loss behavior. Optical quantitative image analysis 
on sample cross-sections revealed pore fraction to be 
the varying microstructural feature. 
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N91-21910/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Series Bi2Sr2Ca(n-1) Cu(n)O(2n+ 4) (1 Less Than 
or Equal to n Less Than or Equal to 5): Phase Sta- 
a and Superconducting Properties. 

M. R. Deguire, N. P. Bansal, D. E. Farrell, V. Finan, 
and C. J. Kim. 1989, 20p NAS 1.15:103749, E-6000, 
NASA-TM-103749 

Presented at the 91ST Annual Meeting of the Ameri- 
can Ceramic Society, Indianapolis, in, 23-27 Apr. 1989. 


anes relations at 850 and 870 C, melting transitions 
air, oxygen, and helium were studied for 
Bi(2. 1)Sr(1.9) CuO6 and for the Bi2Sr2Ca(n-1) 
Cu(n)O(2n+4) for n = 1, 2, 3, 4, 5, and infinity 
(CaCuO2). Up to 870 C, then = 2 composition resides 
in the compatibility tetrahedron bounded by 
pte oy Ca)(3-y) Cu208, a Ca)14 Cu24041, 
3, and a Bi-Sr-Ca-O phase. The n is greater 
aon or equal to 3 compositions reside in the compat- 
ibility tetrahedron Bi(2+x)(Sr,Ca)(3-y) Cu208 - 
(Sr,Ca)14 Cu24041 - Ca2C - CuO up to 850 C. 
However, Bi(2 + x)Sr(4-y) Cu3010 forms for n is great- 
er than or equal to 3 after extended heating at 870 C. 
Bi(2+-x)Sr(2-y) CuO6 and Bi(2+x)(Sr,Ca)(3-y) Cu208 
melt in air at 914 C and 895 C respectively. During 
melting, all of the compositions studied lose 1 to 2 per- 
cent by Srey, of gagen from the reduction of copper. 
Bi(2+x)Sr(2-y) Cu Bi(2+1n)(Sr,Ca)(3-y) Cu208, 
and Bi(2+x)(Sr,Ca)(4-y) Cu3010 exhibit crystallogra- 
phic alignment in a magnetic field, with the c-axes ori- 
enting parallel to the field. 
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J. W. Cahn, D. Gratias, and B. Mozer. 1988, 9p 
Pub. in Jnl. of Physics 49, n7 p1225-1233 1988. 


A 6-dimensional (6-D) periodic model is proposed for 
the Al-Mn-Si i ral quasiperiodic crystal. The 
model results from an embedding of the periodic cubic 
alpha structure in 6-D. In the Janner-Janssen-Bak de- 

scription, it consists of three concentric spherical 

Is of respectively Mn, Al — Al aligned in perpen- 
dicular space around the lattice nodes and two addi- 
tional shells of Al around the body centers. The model 
is shown to match the X-ray powder diffraction data 
with a satisfactory residual R-factor of 0.128. 


147,403 

PBS1-187344 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Ceramics Div. 

Lead Zirconate-Titanate he Films Prepared by 
the Laser Ablation Technique. 

on rept. 
C. K. Chiang, L. P. Cook, P. K. Schenck, P. S. Brody, 
and J. M. Benedetto. 1990, 7p 

Pub. in Proceedi of Materials Research Society 
Symposium Ferroelectric Thin Films, San Francisco, 
CA., April 16-20, 1990, v200 p133-139. 


Lead zirconate-titanate (PZT) thin films were prepared 
by the laser ablation technique. The PZT (Zr/Ti=53/ 
47) — was irradiated using a focused q-switched 
Nd:YAG laser (15 ns, 100 mJ at 1.064 micrometers). 
The as-deposited films were amorphous as indicated 
by X-ray powder patterns, but crystallized readily with 
brief annealing above 650C. The di constant 
and the resistivity of the crystallized films were studied 
using a parallel-plate type capacitor structure. 
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inal rep 
C. K. Chiang, M. Turchinskaya, L. J. Swartzendruber, 
R. D. Shull, and L. H. Bennett. 1990, 5 
Pub. in Proceedings of Advances in Materials Science 
and Applications of High Temperature Superconduc- 
tors, Greenbelt, MD., April 2-6, 1990, p181-185. 


The inverse levitation of a high temperature supercon- 
ductor-polymer composite consisting of powdered 
quench-melt-growth Ba2YCu30(7-delta) and cyanoa- 
crylate is reported. Magnetic hysteresis loop measure- 
ments for the composite are compared to those meas- 
ured for the bulk material prior to powdering. Differ- 
ences in the flux pining capibility bewteen the two ma- 
terial forms are small but significant. 
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C. K. Chiang, W. Wong-Ng, L. P. Cook, S. W. 
Freiman, and N. M. Hwang. 1990, 10 

Pub. in Proceedings of Advances in Materials Science 
and Applications of High Temperature Superconduc- 
tors, Greenbelt, MD., April 2-6, 1990, p127-136. 


The bismuth-based high-T(c) superconductors can be 
proc: via an amorphous Bi-Pb-Sr-Ca-Cu oxide. 
The amorphous oxides were prepared by melting the 
constituent powders in an alumina crucible at 1200 C 
in air, followed by pouring the liquid onto an aluminum 
plate, and rapidly pressing with a second plate. In the 
amorphous state, no crystalline phase was identified in 
the powder X-ray diffraction pattern of the quenched 
materials. After heat treatment at high temperature, 
the amorphous — —- into a glass-ce- 
ramic —_containii ~ fraction of the 
Bi2Sr2Ca2CusO() pha: phase ar (C)=110K). The process- 
ing method, crystallization, and results of dc electrical 
resistivity and ac magnetic susceptibility measure- 
ments are discussed. 


Superconductors 
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Pub. in Physica C 174, p487-490 1991. 


A comment is made on the article ‘2D and 3D Magnet- 
ic Ordering of Er in ErBa2Cu3O(x) (6 = or < x = or < 


147,410 


PHYSICS 
Solid State Physics 


7y, A. Maletta, et al. We point out that our originally 
published Meissner Effect data conclusively shows 
oes en Sy oneness , contrary to 
their assertion. , we note teat tip Sete 
ture measurements are done via a standard four-probe 
resistance measurement, which gives a correct value 
ee ee eee while 
their resistance measurements yield values which are 
systematically high, thus providing an incorrect tem- 
perature scale. Hence their own is in 
error rather than ours, contrary to their assertion. 
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W. F. Egelhoff. 1989, 5p 

Pub. in Jnl. of Vacuum Science and Technology A 7, 
N3 p2060-2064 1989. 


The forward scattering of the Cu 2p(3/2) core level 
photoelectrons by overlying Ni lattice atoms which 
occurs in the photoemission process has used to 
follow the 

Ni-Cu-Ni(100 yer 
of Cuis ayo red byt 1-2 monolayers (ML) of Ni, surface 
di hanism 


ie the mec! by 
which ann segrenati occurs, whereas if 1 ML Cu is 
covered by 1 No or more, ouore, tae segregation involves 
the usual bulk (vacancy) diffusion 


mechanism. 
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YBa2Cu30x-AgO Superconductors: 

Magnetic Suspension. 

Cy. Hoot Y. Shapira, E. J. McNiff, P. N. Pet 

a 5 ¥. ra, E. J. McNiff, P. N. Peters, 
uang, 


. B. . 1988, 6p 
Pub. in Modern Physics Letters B 2, n7 p869-874 Aug 
88. 


The authors have measured the magnetization M of 
superconducting YBa2Cu3O(x)-AgO composites with 
T(c) approximately equal to 92 K as a function of an 
applied magnetic field H at 77 and 87 K. A very pro- 
nounced M-H hysteresis loop occurs even at 87 K, in- 
dicating the presence of extremely strong pinning cen- 
ters. The results of these measurements, together with 
a simple model, explain quantitatively why these su- 
perconductors could be suspended below a magnet. 
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Thin Films of Bi-Sr-Ca-Cu-O Ob- 
tained by Laser Processing. 
Final rept. 
B. F. Kim, J. S. Wallace, L. J. — J. 
Bohandy, and L. H. Bennett. 1988, 3 
Pub. in Applied Physics Letters 53, n4 1 321-323 1988. 


Thin films of Bi-Sr-Ca-Cu-O, deposited on (100) cubic 
zirconia by laser ablation from a bulk superconducting 
target of nominal composition B BiSrCacuZ0(x) have 
been investigated by dc resistance and magnetically 
modulated microwave absorption measurements. The 
latter technique reveals important features r ing 
the phase purity of superconducting samples that are 
masked in the dc resistance measurements. The su- 
perconducting behavior of the films, as a function of 
the substrate temperature during deposition and the 
post-deposition annealing conditions, is discussed. 


147,410 

PB91-189647 Not available NTIS 
National Inst. of Standards and Technology (Rel). 
Gaithersburg, MD. Chemical Process Metrology Div. 
Sputtered Thin Film YBa2Cu30n. 
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K. G. Kreider, J. P. Cline, A. Shapiro, J. L. Pena, and 
A. Rojas. 1988, 8p 
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Superconducting Thin Films, Devices and lications 
of the American Vacuum Society, Atlanta, GA., Sep- 
tember 1988, p53-60. 
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The study was carried out to determine the effect sub- 
strate temperature, target to substrate angle, and the 
partial ao of oxygen in the sputtering atmos- 
a maanene paged 


Secor aaah tape ae ta 
ee ee 


sed to determine the chemi Gol weiaeeuni pe the thin thin 
films. X-ray diffraction was used to identify the struc- 
owes = im tab + pacer at 1175K and oxidation at 
re of oxygen appears to have 
own effect on the stoichiometry by low- 
js aoe im content. oe ion resputtering of 
the growing film apparently also slows film — rate. 
Films deposited on alumina circuitboard with a ZrO2 
barrier layer have demonstrated transitions ry super- 
conducting behavior at 95K when the stoichiometric 
ratio is preserved. 
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Dynamical Imaging (Topography) with 
— Synchrotron Radiation. 


rept. 
4 Kuriyama, R. C. Dobbyn, and B. W. Steiner. 1989, 


. in Annual Review of Materials Science 19, p183- 
207 1989. 


New materials with enormous practical interest are 
now being produced in a by far more sophisti- 
cated ing methods than those used a decade 
ago. structure of these advanced materials is not 
in a ‘stable’ state normally found in nature. Even tradi- 
tional structural materials used for familiar industrial 
components are virtually all frozen configurationally 
from states that are metastable or unstable before 
freezing. Moreover, some materials contain non-equi- 
librium atomic level dispersions of impurities and topo- 
logically structures. In the areas of elec- 
tronics and electrooptics, materials have already been 
made with structural control at the atomic level. The 
wide use of single crystals and single crystal layers as 
industrial materials requires precise information on 
atomic behavior during modern processing, such 9 
os growth and chemical vapor 
Success with such ‘high-tech’ materials requires the 
pecan xe new ways to bon atoms in order to 
desired properties 
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in the Plane of 

i ae : Dif- 

fraction imaging (Topography) by Monochromatic 
Radiation. 


inal rept. 
a ee ee eee > Laman, B.C. Gaye, and 


Pub. in Physical Review B 38, n17 p2421-2427 1988. 


Streaking images restricted to the direction of the dif- 
fraction (scattering) vector have been observed on 
transmission through u GaAs. These disruption 
images (caused by the reduction of diffraction in the 
direction of observation) appear both in the forward 
and in Bragg diffracted directions in monochromatic 
synchrotron radiation diffraction imaging. This previ- 

phenomenon can be explained in 


normal of the piatelets. 
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R. C Kurtz, T. E. Madey, L. Toth, R. Stockbauer, and 
A. Shih. 1988, 4p 

Pub. in Physical Review B 37, n13 p7936-7939 1988. 
The initial stages of degradation of pe atin ben supercon- 
ductor surfaces by interaction with atmospheric gases 
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have been studied using ultraviolet photoelectron 
spectroscopy. O2 has little effect, while H2O adsorbs 
dissociatively with an initial ys | coefficient S(o) 1, 

and forms a surface hydroxide. CO2 adsorbs forming a 
carbonate-like surface species with an initial sticking 
coefficient of 0.3. CO is observed to result in similar 
adsorbed surface species with a much lower sticking 
coefficient of 0.0003. 
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Electronic Structure of High-Tc bheieinthinie 
Studied Using Photoelectron Spectroscopy. 
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R. L. Kurtz, S. W. ~_ * a Stockbauer, D. 
Mueller, and A. Shih. 1 

Pub. in Vacuum 39, n7-8 5 pet yrs 1989. 


Fundamental information about the structure of the va- 
lence band and the chemical valence states of the var- 
ious constituents of the La-Sr-Cu, Y-Ba-Cu, Bi-Sr-Ca- 
Cu and Tl-Ca-Ba-Cu oxides have been obtained using 
photoelectron spectro . These results show that 
the one-electron theories not adequately describe 
the electronic structure of these superconductors. The 
atomic origins of the features observed in the valence 
bands have been investigated by studying photoemis- 
sion resonances and cha in excitation cross-sec- 
tions with photon energy. Results to date suggest that 
these materials have varying densities of states at the 
Fermi level, valence bands composed of O 2p and Cu 
3d states, and display no oy changes in the 
band structure associated with the superconducting 
behavior when the temperature is lowered below Tic) 
In addition, the complex surface chemistry of these 
oxides make it essential to study the surface stoichi- 
ometry and the interaction of simple molecules. O2 
and CO are found to interact only weakly with the sur- 
faces of the materials studied to date, while H2O and 
CO2 react strongly, forming hydroxides and carbon- 
ates. 
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Inelastic-neutron-scattering — —_ oy 
used to measure the generalized phonon density o 
states in superconducting Nd(1 poe T3}Gu04 
There is reasonable agreement at low energies be- 
tween the authors’ measurements and recent point- 
contact-tunneling density-of-states measurements re- 
ported by Huang et al., which suggests that phonons 
play a major role in pairing in the electron-supercon- 
ductor systems. The correspondence at higher ener- 
ies, however, is not particularly good, but probably re- 
og the difficulty in obtaining quantitative tunneling 
jata. 
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Micruchannel-Plate Detection Systems ‘for Low 
a ya Voltage SEM. 
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M. T. Postek. 1991, 8p 

Pub. in Hitachi Instrument News, p3-10 Feb 91. 


Microchannel-plate electron detector systems provide 
a high gain, low noise capability for low-voltage scan- 
ning electron microscopy for the collection of both 
secondary and backscatteed electrons. Coupled with 
field emission scanning electron microscopes, such as 
the Hitachi S-800 and the Hitachi S-4000, microchan- 
nel-plate detector systems enable the investigation of 
electron induced contrast isms and 
backscattered electron detection at extr: low ac- 
celerating voltages (i.e., below 1.0 keV for an array of 
new applications in scanning electron microscopy). 
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Geometric and Electronic Properties of Cs Struc- 

tures on Ill-V (110) Surfaces: From 1D and 2D Insu- 

lators to 3D Metals. 
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L. J. Whitman, J. A. Stroscio, R. A. Dragoset, and R. 

J. Coloma. 1991, 4p 

Sponsor. Office of Naval Research, Arlington, VA. 

sites in Prysta Review Letters 66, n10 p1338-1341, 
jar 91 


The authors report the structural and electronic prop- 
erties of Cs adsorbed on room-temperature GaAs and 
InSb qi 10) surfaces as observed with scanning t unnel- 
ib aie ‘oscopy. Cs initially forms long one-dimensional 

) zigzag mi hn on both surfaces. Additional Cs ad- 
pi on GaAs(110) results in the formation of a 2D 
overlayer consisting of five-atom Cs polygons ar- 
ranged in a c(4x4) superlattice. The tunneling gap 
measured over these insulating structures narrows 
with the transition from 1D to 2D, with metallic charac- 
teristics observed following saturation with a second 
Cs overlayer. 
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Pub. in IEEE 
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599 Mar 91. 


be. a age of thin-film aitastine compatible 
| growth of YBa2Cu30(7- 
delta)(YBCO) | is crucial to the fabrication of multi-layer 
device and circuit structures. The authors have investi- 
gated the YBCO/SrTiO3(STO) system by fabricati 
YBCO/STO bilayers and simple YBCO/STO/YB' 
pny mad structures. The thin films were deposited in 
pulsed laser deposition and analyzed amg ot 
ray poet Calon and scanning electron microscopy. 
film interfaces were characterized by secondary ion 
mass spectrometry (SIMS) depth profiling. They have 
developed photolithographic and wet-etching process- 
es for patterning the crossovers whidh are compatible 
with these materials. The crossover structures were 
characterized by resistance and insulator pinhole den- 
sity as well as the superconducting properties of — 
patterned top and bottom YBCO electrodes (critica 
temperature, T(c) and critical current density, NO. 
Using SrTiO3 as the insulating layer,they have made 
crossovers with isolation between layers (> 100 
are ) and high J(c) even in the top electrode 
(J(c)(76 K) > 100,000 A/cm squared. 
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tion butterfly curves of spin-wave in- 


Subsidiary absorp 
stability threshold versus static in-plane field have 


been obtained for yttrium iron t (YIG) thin films at 
3 GHz. The butterfly curves have been found to be 
rather anomalous, typically displaying a pronounced 
dip and a very low minimum threshold. These anoma- 
lous features are attributed to the overlap of the sub- 
sidiary absorption field region with ferromagnetic reso- 
nance (FMR). First-order instability theory a = ex- 
SS ee ee ee ae 


FMR. The extended ~<y fits to to the poe 
f ves of te Vi YIG R linewidths. The 


tical analysis also shows a previcted flip in the 
pth me propagation angle phi(sub k) for the unsta- 
ble spin waves in the region of FMR overlap. With in- 
creasing field, there are predicted discontinuous 





changes in phi(sub k) from 90 to 0 and back 
to 90 deg. in the region of PMR. ~ 
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The technique of soft x-ray fluorescence spectroscopy 
_ is complimentary to that of photoemission spec- 

pees (PES). SXE probes the local partial density of 
states (PDOS), selects dipole allowed metries, and 
is not necessarily surface sensitive. PES on the other 
hand, averages over tHe DOS and can be used to 
measure the dispersion of the energy bands. PES is 
also very surface sensitive. The authors present meas- 
urements on the high T(c) oe the quasi- 
crystalline phase of AlMn, and the LiAl intermetallic 
alloy. These measurements provide eden ow for theoret- 
ical modeling. In the case of the h ro (c) compound 
and the intermetallic compound, measurements 
are in good agreement with the theory. However, for 
the quasicrystals, the measurements provide new in- 
sights to challenge theory. 
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The authors report the first direct demonstration that 
high tran J(c) can be achieved in bulk melt-grown 
YBa2Cu307 at magnetic fields up to 30 T at liquid ni- 
trogen temperature. 
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A report of work in progress to determine the feasibility 
of imaging the magnetization of ferromagnetic sam- 
ples with the scanning tunneling microscope (STM) is 
presented. A vacuum system was ined to test 
several different proposals as well as to prepare and 
characterize thin films of magnetic materials by con- 
ventional means, including s M. This was begun with 
an attempt to detect spatially resolved spin-polariza- 
tion of secondary electrons emitted from the sample 
when operating the STM in the scanning field emission 
mode. Results are currently inconclusive, but encour- 
aging. A weak spin-polarization signal has been ob- 
served corresponding to one of the in-plane compo- 
nents of magnetization. However, topographic feedth. 
rough has not been fully eliminated as a possible spuri- 
ous source of contrast. 
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A material’s longitudinal sound-wave velocity relates 
strongly to the electron-lattice interaction, which af- 


yt eetpe and 

anes cow we yo cnt ges tee 8) 

veals di Loo a ray or 

sources. To measure v accurat over a large 

roquncy range, he aunor used med rm 
ect 


tude-spectrum, pulse-echo method. 
Se eae tam Gar cee oe ,- 
substantial t specimen. Also, 
cunt Voy \esmmnena ultrasonic transd Fay 
broadband receiver with 


method to measure the longitudi 
wave velocities in an Eu1Ba2Cu307 superconductor, 
both at 295 and 76 K. Against expectation, they found 
no remarkable dispersion. 
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The authors have employed polarized and ——— 
neutron diffraction techniques on both powders and 
single crystals to establish the nature of _ —— 
BBsoutore ae" vNal Mags Bg pre 
+x egret! 
the type 2, k/2,l) are observed, Bragg a mag- 
netic structure in which the Cu spins are coupled anti- 
ferromagnetically both in the Cu-O planes as well as 
the tetragonal c-axis, with the spin direction in 
the tetragonal plane. The Neel temperature is very 
sensitive to the oor — with T(N)(X approx 
=0) approx = 500 the spin configuration 
independent of x. 
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ye inelastic scattering measurements have been 
taken with triple-axis and time-of-flight techniques to 
determine the crystal field levels of the rare-earth ions 
in the cubic Heusler alloys HoPd2Sn and ErPd2Sn. 
The observed excitations have been identified as crys- 
tal field in origin by their dispersioniess character as 
well as by the temperature nog bong nae 

ence of the intensities. the data shows that 
Soo coangiun Good Wemantben tam be enpengined on 
basis of a crystalline electric field with cubic point sym- 
metry, with Lea, Leask, and Wolf meters of W = 
0.0287(4) meV, x=0. 3248(8) for HoPd2Sn, and W = 
-0.0450(4) meV, x = 0.3022(6) for ErPd2Sn. The crys- 
tal field parameters for the other rare-earth elements 
have also been calculated by scaling to the values de- 
termined for HoPd2Sn. 
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D. Lundy, J. Ritter, L. Swartzendruber, R. Shull, and 
L. Bennett. 1989, 7p 
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ae a were conducted on a sample 


a synthesized 
Bi(1.5)Pb(0. 5)Sr(1. ycatl '5)Cu20(x) using an ac sus- 
ceptometer and a em magnetometer. 
The sample showed fraction of the with 

a superconducting cnet temperature of 110K. This 
high temperature superconducting phase appears to 
have an extremely narrow paren A loop showing a 
small number of flux pinning sites. 
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D. Marton, and J. Fine. 1990, 19p 
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a when layer be- 
pon adn i layers is ake oe ple me 
ature (J. Fine et al., 1983). the study was con- 
cerned with the analysis of radiation induced segrega- 
tion (RIS), it also demonstrated the role of bombard- 
ment enhanced diffusion i 


order kinetic equations, and 
rates for | keV and 4 keV sputtering were determined. 


147,428 
PB91-195115 


MD. 


Te 
Final rept. 
M. Melamud, L. H. Bennett, and R. E. Watson. 1988, 


8p 
Pub. in Physical Review B 38, n7 p4624-4631 1988. 


The neighborhood and bonding of atoms in the high Tc 
poten nay St are studied using a Wigner-Seitz-cell 

metallic radii for the atoms, itis 
shown thatthe Ba, and La atoms have large coordi- 
nation nu A Sree Gnenany scheme 


is suggested. The same characteristics result 
for both the La-Cu-O type (about 40K) and the Y-Ba- 
Cu-O type (about 90K) superconductors. 


Not available NTIS 
_of Standards (IMSE), Gaithersburg, 


Local-Environment Study of the High 


147,429 


inal rept. 
i “¥ Me mo 1990, ap. 
of Scanning ‘91, Atlantic City, NJ., 
Ronen 1991, pl-21 1990. 


An approach to measure semiconductor structures for 
nondestructive 


Mpecene ge pom tw hey gen 

signal eet ces cal eae 

plication to accurate SEM metrology and standards 
development is also discussed. 


147,430 
PB91-195552 


rept. 
J. L. Robertson, S. C. Moss, and K. G. Kreider. 1988, 
4p 
Pub. in Physical Review Letters 60, n20 p2062-2065 
1988. 


X-ray data were collected on films of 
= 72)Mn(0. — 06) . on NaCi at 45. 

Films lic glass structure fa ctor, 
= vr at 230 Cc noone structure was 
plus Al. A combined 


to conclude 
phous, phase is a detect mit of the 
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147,431 

PB91-195560 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 

Inverse Correlation between the Intensity of Lumi- 
nescence Excited by Electrons and by Visible 
Light in Chemical-Vapor-Deposited mond 
Films. 

Final rept. 

L. H. Robins, E. N. Farabaugh, A. Feldman, and L. P. 
Cook. 1991, 6p 

Pub. in Physical Review B 43, n11 p9102-9107, 15 Apr 
91. 


Diamond films grown by filament-assisted or — 
wave-plasma-assisted chemical-vapor 

(CVD) were characterized by photoluminescence PL), 
cathodoluminescence (CL), and Raman spectrosco- 
pies. The laser-excited PL spectra of these films in and 
near the carbon Raman region (1100-1800/cm from 
the 514.5-nm laser line, or 2.18-2.28 eV) are broad and 
featureless; CL spectra measured within a wider spec- 
tral range (1.5-3.5 eV) shows several distinct compo- 
nents. Because of its correlation with the Raman band 
of sp2-bonded carbon, the visible-laser-excited PL in 
the carbon Raman region is attributed to sp2-bonded 
carbon clusters. The spectrally integrated CL intensity 
is found to vary from specimen to specimen approxi- 
mately inversely with the intensity of the laser-excited 
PL. The inverse correlation is especially strong for one 
component of the CL, a broad band at 2.85 eV. To 
explain these results, it is proposed that the lumines- 
cence centers in these CVD diamond films can be 
Classified into two types with differing excitation and 
recombination properties. Rate equations are derived 
for the luminescence kinetics of such a system of two 
types of recombination centers. 


147,432 

PB91-195578 Not available NTIS 

National Bureau of Standards (IMSE), Gaithersburg, 

MD. Ceramics Div. 

Optically Detected Magnetic Resonance Study of 
tor and Related Recombination 

Processes in as-Grown InP-Zn. 

Final rept. 

L. H. Robins, T. A. Kennedy, and P. C. Taylor. 1988, 

0 


10p 
Pub. in Physical Review B 38, n18 p3227-3236 1988. 


The paramagnetic state of the phosphorus-on-indium 
antisite has been observed by optically detected mag- 
netic resonance (ODMR) in as-grown zinc-doped 
indium phosphide. The antisite resonance is seen both 
as an enhancing ODMR signal on the antisite-acceptor 
photoluminescence (PL) at 0.8 eV and as a quenching 
ODMR = on the shallow-donor-acceptor PL at 
1.37 eV. The dependence of the ODMR on microwave 
power, microwave modulation frequency, and pho- 
toexcitation intensity is examined, and a rate equation 
model is developed for the important recombination 
processes. The experimental results suggest that the 
antisite-acceptor recombination rate is approximately 
40,000/s; the antisite electron spins are untherma- 
lized, but recombine with spin-thermalized holes; and 
the antisite concentration may be greater than 2 x 10 
to the 15th power/cc. Two other resonances are also 
observed, the shallow donor resonance at g=1.217 
and an unidentified broad resonance at g=2.0. 





147,433 

PB91-195586 Not available NTIS 
National Inst. of Standards and Technology (iMSE), 
Gaithersburg, MD. Ceramics Div. 

Excitation by Band-Gap Opti- 
cal Absorption in Chemical Vapor Deposition Dia- 
mond Films. 

Final rept. 

L. H. Robins, P. J. H. Tjossem, K. C. “ane P.Y. 
Barnes, and E. N. Farabaugh. 1991, 

Pub. in Jnl. of Applied Physics 69, n6 P5702: -3708, 15 
Mar 91. 


Photoluminescence excitation (PLE) spectra at photon 
energies near the indirect band gap of diamond have 
been obtained for diamond films grown by the fila- 
ment-assisted chemical vapor deposition (CVD) 
method. The PLE intensity was observed to increase 
abruptly with photon energy above 5.5 eV. This in- 
crease coincides with the onset of phonon-emission- 
assisted interband absorption, which was observed in- 
dependently by diffuse transmittance measurements. 
A lower-energy PLE threshold at about 5.25 eV, which 
coincides approximately with the onset of phonon-ab- 


248 VOL. 91, No. 17 





coptenenties interband ceonreien. was observed 
int Ay egypt ee ofa mee uality natural diamond, but 
not in the ‘a of the OV! D-grown films. Emission 
spectra of the luminescence excited by above-band- 
gap photons have features similar to luminescence 
tra of the same imens excited by 20-keV 
electrons. The spectrally integrated intensities of the 
luminescence excited by above-band-gap photons 
and by electrons were found to vary from specimen to 
specimen in a linearly related manner, suggesting that 
similar recombination processes occur in both cases. 


147,434 

PBS1-195594 Not available NTIS 

National Inst. of Standards and oe (NEL), 

Boulder, CO. Electromagnetic bomen ee 

Morphology of Silver on YBa2Cu307-delta Thin 
ims 

Final rept. 

A. Roshko, R. H. Ono, J. A. Beall, J. Moreland, and 

A. J. Nelson. 1991, 3p 

Pub. in IEEE (Institute of Electrical and Electronics En- 

gineers) Transactions on Magnetics 27, n2 p1616- 

1618 Mar 91. 


The morphology of silver layers deposited and an- 
nealed on laser ablated YBa2Cu30(7-delta) films has 
been examined. Silver was found to dewet the 
YBa2Cu30O(7-delta) (001) surface on annealing in 
oxygen and nitrogen. This dewetting behavior may be 
kineticly inhibited by using either thick silver layers or 
short anneals and low temperatures. Silver layers 70 
nm to 2.5 micrometers thick were studied on films de- 
posited on SrTiO3, LaAlO3 and MgO substrates. 
Anneal times were varied from 6.5 min to 15 hrs at 
temperatures from 200 to 700 C. 


past 195677 Not available NTIS 

National Bureau of Standards (IMSE), Gaithersburg, 

MD. Ceramics Div. 

Parent Structure of the Layered High-Temperature 
ors. 


Final rept. 

T. Siegrist, S. M. Zahurak, D. W. Murphy, and R. S. 
Roth. 1988, 2p 

Pub. in Nature 334, n6179 p231-232 1988. 


Crystals of composition (Ca(0.86)Sr(0.14))CuO2 have 
been grown and characterized by single crystal X-ray 
diffraction. The crystals are tetragonal with space 
group P4/mmm (No. 123), a = 3.8611(2)A, c = 

-1995(2)A, c/a = 0.829, Z = 1. The structure con- 
tains planar CuO2 layers separated by Ca (Sr) atoms. 
The structure is a simple defect perovskite with or- 
dered oxygen vacancies and can be regarded as the n 
= infinity parent of the A2B2Ca(n-1)Cu(n)O(4 + 2n) (A 
= Bi, Tl; B = Sr, Ba) superconductors. 


147,436 

PBS1-195743 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Mathematical Analysis Div. 

Effect of an Electric Field on the Morphological 
Stability of the Crystal-Melt Interface of a Binary 
Alloy. 3. Weakly Nonlinear Theory. 

Final rept. 

A. A. Wheeler, G. B. McFadden, S. R. Coriell, and D. 
T. J. Hurle. 1990, 11p 

See also PB90-193541. 

Pub. in Jni. of Crystal Growth 100, n1-2 p78-88 Feb 90. 


The effect of a constant electric current on the crystal- 
melt interface morphology during directional solidifica- 
tion at constant velocity of a binary alloy is considered. 
A linear temperature field is assumed, and thermoelec- 
tric effects and Joule heating are neglected; electromi- 
gration and differing electrical conductivities of crystal 
and melt are taken into account. A two-dimensional 
weakly nonlinear analysis is carried out to third order in 
the interface amplitude, resulting in a cubic amplitude 
equation that describes whether the bifurcation from 
the planar state is supercritical or subcritical. For 
een oo corresponding to the most dangerous 
mode of linear theory, the authors calculate the demar- 
cation between supercritical behavior as a function of 
processing conditions and material parameters. The 
bifurcation behavior is a sensitive function of the mag- 
nitude and direction of the electric current and of the 
electrical conductivity ratio. 


147,437 

PB91-195750 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Electron and Optical Physics Div. 


oo Tunneling Microscopy Study of Clean 


vered InSb(110). 
Pinal rept. 


L. J. Whitman, J. A. Stroscio, R. A. Dragoset, and R. 
J. Celotta. 1991, 5p 

Sponsored by Office of Naval Research, Arlington, VA. 
Pub. in Jnl. of Vacuum Science and Technology B 9, 
N2 p770-774 Mar/Apr 91. 


Scanning tunneling microscopy has been employed to 
study clean and Cs-covered InSb(110) surfaces. 
Atomic-resolution images of both the filled and em ty 
electronic state densities have been obtained. 
surface relaxation determined from these images ist in 
good agreement with that predicted by structure calcu- 
lations. A variety of surface defects have been ob- 
served, with the most common appearing to be simple 
Sb vacancies. Adjacent In and Sb vacancies (Schottky 
defects) have also been observed. The perturbation of 
the surface surrounding these defects is asymmetrical 
along (in brackets: 001), as might be woe the due to 
the asymmetry in the surface. Surprisingly, the pertur- 
bation is also asymmetrical along (in reanete: 1,-1,0), 
where symmetry is expected. Cs adsorbed on room- 
temperature InSb(110) forms one-dimensional zig-zag 
chains along (in brackets: 1,-1,0), similar to those pre- 
viously observed on GaAs(110). 


147,438 
PB91-800359/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


Mercury Cadmium Tellurides (HgCdTe): Fabrica- 
tion, Properties, and Applications, January 1985- 
August 1991 (Citations from the NTIS Database). 
Rept. for Jan 85-Aug 91. 

Jul 91, 55p 

Supersedes PB89-873616. 


The bibliography contains citations concerning fabrica- 
tion methods, electrical and optical properties, and ap- 
— for mercury cadmium tellurides (HgCdTe). 

opics include liquid phase and molecular beam epi- 
taxial growth of HgCdTe, optical and electrical charac- 
terizations of various epitaxial HgCdTe films and 
layers, HgCdTe surface studies, directed energy tech- 
niques, and effects of electromagnetic radiation on the 
physical properties of Hg! e. Applications of 
HgCdTe materials for the development of photodiode 
modules and infrared, photoconductive, and photovol- 
taic detectors are presented. (Contains 190 citations 
with title list and subject index.) 


147,439 

TIB/A91-00706/GAR PC E09 
Ruhr Univ., Bochum (Germany, F.R.). Inst. fuer Experi- 
mentalphy: sik. 

Zerstoerungsfreie Kontrolle der Tiefenabhaengig- 
keit magnetischer Eigenschaften in geschichteten 
Magnetbaendern und inhomogenen paramagnetis- 
chen Materialie. Abschiussbericht. (Non-destruc- 
tive evaluation of depth dependent magnetic prop- 
erties of 7 tapes and inhomogeneous mag- 
netic materials. Final report). 

J. Pelzl. 1989, 29p 

Contract BMFT 13N5379 

In German. 


Photothermal detection schemes for a locally resolved 
ferromagnetic resonance (FMR) analysis have been 
poe oo esp The photothermal techniques have been 
applied to layered magnetic tapes and technical fer- 
rites to analyse the magnetic inhomogeneities. The 
technical developments have been made in coopera- 
tion with Bruker, the investigations of the layered types 
have been conducted together with BASF. Applying a 
novel technique, the photothermally modulated FMR 
the resolution of the photothermal detection methods 
could be me ey nor by an order of magnitude. In addi- 
tion, using this technique a signal recorded on a tape 
could be reproduced spectroscopically. Also the effect 
of the preparation conditions of the tape such as the 
degree of orientation of the particles has been investi- 
gated. In the scope of the photothermal detection of 
very weak resonance absorption the photothermal effi- 
ciency of isolated particles has been studied and an 
experimental set-up based on a dielectric resonator 
has been constructed. (orig.). (TIB: FR 4637.) (Copy- 
right (c) 1991 by FIZ. Citation no. 91:000706.) 


147,440 

TIB/B91-00713/GAR PC E14 
a ioe fuer Quantenoptik, Garching (Germa- 
ny, 





Dichte-funktional-theoretische 
Rraven und nichtlinearen E! 
loberfiaechen. 


Untersuchung gas 


functional ~ 
of the linear and nonlinear electron re- 
sponse for jellium metal surfaces). 

F. Schreier. Mar 89, 168p Rept no. MPQ--141 

In German. 


The density-functional theory of Hohenberg and Kohn 
is applied to the inho neous electron gas in a 
metal. Following Kohn Sham one obtains energy 
and electron density of the groundstate by a self-con- 
sistent solution of a set of one-particle bet of 
equations with a density-dependent effective potentia 
The contribution due to exchange and correlation i 
treated within a local-density approximation. Using 
pos pre theory, the electronic structure and 
operties of metal surfaces are investigated 
for jelum, i.e. ety ionic charge density of the metal is 
iced by a constant background density compen- 
eating the overall electronic charge. Electron unas. 
ties, potentials and induced densities at jellium sur- 
faces with a Wigner-Seitz-radius r sub s = 2, 3, 4, 5 are 
calculated by an iterative solution of the Kohn-Sham 
equations for the case of weak and strong static exter- 
nal electric fields acting perpendicular to the surface. 
An improved convergence was achieved by using a 
direct iteration scheme with a screened Coulomb po- 
tential. Thereby it was possible to separate the linear 
and nonlinear contributions of the response for the first 
time. (orig.). (TIB: RN 5339 —* ) (Copyright (c) 1991 
by FIZ. Citation no. 91:000713.) 


147,441 

TIB/B91-00722/GAR PC E09 
Bonn Univ. (Germany, F.R.). Physikalisches Inst. 
Structure of an affine Hecke quotient. 

D. Levy. Oct 90, 39p Rept no. BONN-HE--90-10 


The structure of a parameter dependent finite dimen- 
sional quotient of the affine Hecke algebra with is real- 
= in certain 2D lattice models with external fields is 

analyzed. In particular, we identify the generic values 
of the parameter where the algebra is semi-simple and 
construct for this case an explicit basis for the minimal 
ideals. We also give the Bratteli diagram of a unique 
semi-simple quotient at non-generic values and set re- 
strictions on the existence of C (*) representations. We 
find the structure of an abelian subalgebra whose gen- 
erators describe the interaction with the external field 
and use it to construct a generalized spin basis repre- 
sentation. (orig.). (TIB: RO 5063 (90-10).) (Copyright 
(c) 1991 by FIZ. Citation no. 91:000722.) 
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147,442 

AD-A233 800/2/GAR PC A01/MF A01 
Virginia Polytechnic Inst., —— 

Nonlinear Oscillations of Mechanical Systems 
under Multifrequency Parametric Excitation. 

Final rept. 

R. H. Plaut, and D. T. Mook. 15 Feb 91, 5p ARO- 
24720.24-EG, 


Various problems related to the nonlinear oscillations 
of mechanical and structural systems were investigat- 
ed. They involved the following topics: (1) Resonances 
in weakly nonlinear systems subjected to multifre- 
quency parametric and/or external excitation, with one 
case being a self-excited system; (2) Dynarnic behav- 
ior of cracked bars and rotating shafts, for the purpose 
of heer gene cracks; (3) Vibrations of cylindrical mem- 
branes, with applications to inflatable dams; (4) Vibra- 
tions and stability of structures whose support resist- 
ance changes as the structure is loaded: (5) Dynamic 
pn of laminated composite plates under in- 
ee harmonically-varying loads; (6) Application of vi- 

ation data to nondestructively predict buckling loads; 
(7) Nonlinear oscillations of slender cantilevered 
beams under harmonically-varying loads; and (8) Pre- 
diction of a | jump in deflection, such as snap- 
through instability, under harmonically-varying loads. 
The results improve our understanding of the dynam- 
ics of mechanical and structural systems, and will be 
useful in the prevention of excessively large motions 
and unstable behavior. 


147,443 
AD-A233 948/9/GAR PC A01/MF A01 
Southwest Research Inst., San Antonio, TX. 


Inclusion of Equivalent Plastic Strain in Eulerian 
ecodes. 


Wav 

W. W. Predebon, C. E. Anderson, and J. D. Walker. 
1989, 5p ARO 28067 1 -MS-A, 

Contract DAALO3-88-K-0068 

peregge Pub. in emmniaetes of Condensed Mat- 
ters, p185-188 1989. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


147,444 
N91-21557/4/GAR PC A08/MF A01 
ee Inst. and bey Univ., Blacksburg. 
rge Deformation Behavior of Long Shallow Cy- 
rical Panels. 7 


lind 
awry. piaasnag 1 are leg A 31 Aug. 1983. 

r, and E. R. Johnson. 
ai, ip ‘AS ¥) yd Pes ‘VPI- E-83-37, NASA-CR- 


Commies NCC1-15 


An exact solution is presented for the large deforma- 

tion response of a simply supported orthotropic cylin- 
drical panel subjected to a uniform line load al along a 
cylinder generator. The cross section of the cylinder is 
circular and deformations up to the fully snapped 
through position are investigated. The orthotropic axes 
are parallel to the generator and circumferential direc- 
tions. The governing equations are derived using lami- 
nated plate theory, nonlinear strain-displacement rela- 
tions, and applying variational principles. The re- 
sponse is investigated for the case of a panel loaded 
exactly at midspan and for a panel with the load offset 
from midspan. The mathematical formulation is one di- 
mensional in the circumferential coordinate. Solutions 
are obtained in closed-form. An experimental appara- 
tus was igned to load the panels. Experimental re- 
sults of displacement controlled tests performed on 
graphite-epoxy curved panels are compared with ana- 
lytical predictions. 


147,445 

N91-21559/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Applications of Artificial Neural Nets in Structural 
Mechanics. 

L. Berke, and P. Hajela. 1990, 22p NAS 
1.15:102420, E-5941, NASA-TM-102420 

Presented at the Lecture Series on Shape and Layout 
Optimization of Structural Systems, Udine, Italy, 16-20 
Jul. 1990. 


A brief introduction to the fundamental of Neural Nets 
is given, followed by two applications in structural opti- 
mization. In the first case, the feasibility of simulating 
with neural nets the many structural analyses per- 
formed during optimization iterations was studied. In 
the second case, the concept of using neural nets to 
capture design expertise was studied. 


147,446 

N91-21567/3/GAR PC A03/MF A01 
Aeronautical Research Inst. of Sweden, Stockholm. 
Contributions to the Analysis of the DCB-Speci- 


men. 

R. Olsson. Nov 90, 39p FFA-TN-1990-22, ETN-91- 
99041 

Sponsored by Defence Material Administration, Stock- 
hoim, Sweden. 


A critical review of existing methods of analysis of the 
double cantilever beam (DCB) specimen is presented. 
A simplified one dimensional analysis is proposed to 
incorporate the different effects that are neglected in 
simple cantilever beam analysis. The model is com- 
pared with more advanced one dimensional analyses. 
Crack length corrections are shown to improve the 
simple DCB formulae. Two dimensional plate analyses 
shows that the global stress state changes from pure 
plane strain to pure plane stress when the crack le 

to width ratio increases from zero to infinity. Thus, 

strain energy release rate, G, computed from one di- 
mensional analyses assuming either plane stress or 
plane strain will be affected. When loaded, the plate 
develops a saddle shaped curvature due to the Pois- 
son effect. With increasing ratios, the transverse cur- 
vature approaches a constant value. Three dimension- 
al analysis shows that DCB specimens with a straight 
crack front have a large variation in G over the speci- 
men width. It is shown that this variation is due mainly 
to the transverse curvature. Because of the width vari- 
ation of G, a growing crack will develop an increasing 
crack front curvature, as observed experimentally and 


147,449 
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predicted numerically. The influence of transverse cur- 
vature is shown to be small in unidirectional speci- 

mens, moderate in anisotropic and very large in plus or 
minus 45 specimens. 


147,447 


a PC A03/MF A01 
Research Inst. of Sweden, Stockholm. 

Aepheation of the p-Version Fe bap to Geo- 

metrically Non-Linear Problems in Three Dimen- 


sions. 
A. Zdunek. Dec 90, 30p FFA-TN-1990-33, ETN-91- 
99044 


Sponsored by Defence Material Administration, Stock- 
holm, Sweden. 


The p version Finite Element (F nonlinear tires dn 
plied to a class of kinemai 2 ~4 


Newton equilibrium corrections is used to solve the lin- 
earized system of equations. In this introductory study 
the uniform extensions, typically 2 to 8, are always 
used at the first load step. In most cases this is not 
optimal. A future so called self adaptive p extension 
strategy should in the nonlinear case also be made 
adaptive with respect to the applied load level. That is, 
the iterative Newton continuation method and the ordi- 
nary adaptive p extension technique should be consid- 
rs —— pe The main characteristics of the linear p 
seem to hold truth also for the 

kinematically nonlinear p version methodology. Using 
the kinematically nonlinear 

characteristics as in the 

linear case were observed. Estimates of the con- 
verged FE solution therefore seem possible and con- 
sequently render the p version based FE solution reli- 
able as in the linear case. 


147,448 


N91-21571/5/GAR 
Polish nee bt of Sciences, Warsaw. 
Deterministic and Stochastic 


PC A09/MF A01 


Sensitivity in Compu- 
D. H. Tran. Jun 90, 177p ISSN-0208-5658 


A theory and computational methods for deterministic 
and stochastic sensitivity analysis of time-independent 
and time-varying system are provided. Discussions are 
restricted to mu of freedom linear-elastic 3D 
structures with fixed ) amy configuration. On the basis 
of the displacement finite element modeling and a sto- 
chastic Hamiltonian’s variational principle, two pro- 
posed new problems of computational mechanics are 
formulated for static and dynamic response sensitivity. 
A new form of response functionals is introduced in 
terms of a convolution of a time signal sequence ena: 
bling the dynamic sensitivity response to be dealt with 
at any particular instant. To Pore agp the secularity ap- 


computati 
technique involvi 
lormation from a correlat 


Andre 
of statics, aamaoaeaie optimization, buckling load, 
eigenpair, forced-vibration, eigen value sensitivity, 
static and dynamic response sensitivity of truss-beam- 
= A number of numerical results are pre- 
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N91-21573/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
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Passive Dynamic Controllers for Nonlinear Me- 
stems. 


chanical 

J. Juang, S. Wu, M. Phan, and R. W. Longman. Mar 

91, 16p NAS 1.15:104047, NASA-TM-104047 

Presented at the 32ND Structures, Structural Dynam- 

a = ‘nes Conference, Baltimore, MD, 8-10 
r ; 


A methodology for model-independant controller 
design for controlling large por oe « motion of multi- 
body dynamic systems is The controlled 
system may consist of rigid and flexible components 
that undergo large rigid body motion and smail elastic 
deformations. Control forces/torques are applied to 
drive the system and at the same time suppress the 
vibration due to flexibility of the components. The pro- 
posed controller consists of passive second-order sys- 
tems which may be designed with little knowledge of 
the system parameter, even if the controlled system is 
nonlinear. Under rather general assumptions, the pas- 
sive design assures that the closed loop system has 
guaranteed stability properties. Unlike positive real 
controller design, stabilization can be — 
without direct velocity feedback. In addition, the 
second-order passive design allows dynamic feedback 
controllers with considerable freedom to tune for de- 
sired system response, and to avoid actuator satura- 
tion. After developing the basic mathematical formula- 
tion of the design methodology, simulation results are 
presented to illustrate the proposed approach to a 
flexible six-degree-of-freedom manipulator. 


147,450 


N91-21574/9/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Hampton, VA. Langley Research Center. 

Comparison of Several System Identification 

Methods for Flexible Structures. 

J. Lew, J. Juang, and R. W. Longman. Mar 91, 17p 

NAS 1.15:104046, NASA-TM-104046 

Presented at the 32ND Structures, Structural Dynam- 

- ymin Conference, Baltimore, MD, 8-10 
pr. : 


In the last few years various methods of identifying 


structural dynamics models from modal — data 
() 


have appeared. A com) —— is presented of four of 
these on, the pets Realization oy wa 
rithm (ERA), the modified version ERA/DC where 
indicated that it makes use of data correlation, the Q- 
Markov Cover algorithm, and an algorithm due to 
Moonen, DeMoor, Vandenberghe, and Vandewalle. 
The comparison is made using a five mode computer 
module of the 20 meter Mini-Mast truss structure at 
NASA Langley Research Center, and various noise 
levels are superimposed to produced simulated data. 
The results show that for the example considered 
ERA/DC generally gives the best results; that ERA/ 
DC is always at least as good as ERA which is shown 
to be a special case of ERA/DC; that Q-Markov re- 
quires the use of significantly more data than ERA/DC 
to produce comparable results; and that is some situa- 
tions Q-Markov cannot produce comparable results. 
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N91-21577/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Discourse on Sensitivity Analysis for Discretely- 
Modeled Structures. 

H. M. Adelman, and R. T. Haftka. Mar 91, 29p NAS 
1.15:104065, NASA-TM-104065 


A descriptive review is presented of the most recent 
methods for performing sensitivity analysis of the 
structural behavior of discretely-modeled systems. 
The methods are generally but not exclusively aimed 
at finite element modeled structures. Topics included 
are: selections of finite difference step sizes; special 
consideration for finite difference sensitivity of itera- 
tively-solved response problems; first and second de- 
tivatives of static structural response; sensitivity of 
stresses; nonlinear static response sensitivity; eigen- 
value and eigenvector sensitivities for both distinct and 
repeated eigenvalues; and sensitivity of transient re- 
sponse for both linear and nonlinear structural re- 
sponse. 


147,452 


N91-21580/6/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
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Stacki uence Optimization for i of 

Laminated Plates by Int Programming. 

R. T. Haftka, and J. L. Walsh. Jan 91, 10p NAS 

1.15:104033, AIAA-91-0970, NASA-TM- 104033 

Contract NAG1-168 

Presented at the 32ND Structures, Structural Dynam- 

~ = — Conference, Baltimore, MD, 8-10 
vw. 


Integer-programming formulations for the design of 
symmetric and balanced laminated plates under biax- 
ial compression are presented. Both maximization of 
buckling load for a given total thickness and the mini- 
mization of total thickness subject to a buckling con- 
straint are formulated. The design variables that define 
the stacking sequence of the laminate are zero-one 
integers. It is shown that the formulation results in a 
linear optimization problem that can be solved on 
readily available software. This is in contrast to the 
continuous case, where the design variables are the 
thicknesses of layers with specified ply orientations, 
and the optimization problem is nonlinear. Constraints 
on the stacking sequence such as a limit on the 
number of contiguous plies of the same orientation 
and limits on in-plane stiffnesses are easily accommo- 
dated. Examples are presented for graphite-epoxy 
plates under uniaxial and biaxial compression using a 
commercial software package based on the branch- 
and-bound algorithm. 


147,453 


N91-21587/1/GAR PC A08/MF A01 
National Aeronautics and Space Administration, Ed- 
wards, CA. Hugh L. Dryden Flight Research Center. 
Stars: An integrated General-Purpose Finite Ele- 
ment Structural, Aeroelastic, and Aeroservoelastic 
Analysis Computer Program (Revised). 

K. K. Gupta. cJan 91, 174p NAS 1.15:101709-REV, 
H-1582-REV, NASA-TM-101709-REV 


The details of an integrated general-purpose finite ele- 
ment structural analysis computer program which is 
also capable of solving complex multidisciplinary prob- 
lems is presented. Thus, the SOLIDS module of the 

program a an extensive finite element library 
suitable for modeling most practical problems and is 
capable of solving statics, vibration, buckling, and dy- 
namic response problems of complex structures, in- 
cluding spinning ones. The aerodynamic module, 
AERO, enables computation of unsteady aerodynamic 
forces for both subsonic and supersonic flow for sub- 
sequent flutter and divergence analysis of the struc- 
ture. The associated aeroservoelastic analysis 
module, ASE, effects aero-structural-control stability 
analysis yielding frequency responses as well as 
damping characteristics of the structure. The program 
is written in standard FORTRAN to run on a wide varie- 
ty of computers. Extensive graphics, preprocessing, 
and postprocessing routines are also available pertain- 
ing to a number of terminals. 


147,454 


PAT-APPL-7-592 035/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Ring Damper for Structureborne Noise Suppres- 
sion in Piping Systems. 

Patent Application. 

pn Ng. Filed 3 Oct 90, 10p AD-D014 818/9, XN- 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A ring damper for reducing vibration and structure- 
borne noise propagation in piping systems, comprising 
a metal ring that is clamped circumferentially around 
the outer surface of the pipe or duct, said ring defining 
an annular chamber or cavity that is stuffed with a 
combination of damping materials. 


General 


147,455 


AD-A233 827/5/GAR PC A04/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 


Analysis on the Stability of the Mie-Gruneisen 
Equation of State for Describing the Behavior of 
Shock-Loaded Materials. 

Final rept. Jun 89-Sep 90. 

S. B. Segletes. Mar 91, 56p Rept no. BRL-TR-3214 


A review of fundamental shock-transition theory is pre- 
sented, The equation of state (EOS) is introduced as 
an analytical vehicle to express material pressure as a 
function of density and temperature (or internal energy 
in the case of adiabatic transition). ‘Starting from the 
fundamental laws of namics, three criteria 
are developed to measure the stability of equations of 
state and are applied specifically to the Mie-Gruneisen 
EOS, with Hugoniot reference, to investigate the stabil- 
ity characteristics thereof. This EOS is singled out for 
study because of its relative importance in the compu- 
tational modeling of shock transition. Results indicate 
numerous possibilities of instability under various cir- 
cumstances. Various remedies are proposed to cor- 
rect the observed instabilities and compared with ex- 
isting models. 


147,456 

AD-A233 888/7/GAR PC A02/MF A01 
Princeton Univ., NJ. Dept. of Ph _— 

Relaxation of Gaseous Spin-Polarized 3He Targets 
due to Creation of 3He+ 

K. D. Bonin, D. P. Saltzberg, and W. Happer. 1 Nov 
88, 8p ARO-24511 .7-PH, 

Contract DAALO3-87-K-0068 

Availability: Pub. in Physical Review A, v38 n9 p4481- 
4487, 1 Nov 88. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


147,457 
AD-A233 894/5/GAR PC A01/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
pone of Electronics. 

pone pee? Rydberg Atom: * aggcmieas ean of Cal- 
culated and Observed 
C. lu, G. R. Welch, M. M. Kash, D. Kleppner, and D. 
Delande. 14 Jan 91, 5p 
Contract NO0014-90-J-1322 
Availability: Pub. in Physical Review Letters v66 n2 
p145-148, 14 Jan 91. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


147,458 

AD-A233 960/4/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. 

Atom Optics. 

D. W. Keith, and D. E. Pritchard. 1990, 10p ARO- 
26213.90-EL, 

Contract DAALO3-89-C-0001 

Availability: Pub. in New Frontiers in Quantum Electro- 
dynamics and Quantum Optics, p467-475 1990. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


No abstract available. 


147,459 

AD-A233 967/9/GAR PC A03/MF A01 

Massachusetts Inst. of Tech., Cambridge. Research 

Lab. of Electronics. 

Femtosecond Relaxation Dynamics of Image-Po- 

tential States. 

> hy Schoenlein, J. G. Fujimoto, G. L. Eesley, and 
W. Capehart. 15 Feb 91, 12p ARO-26213.82-EL, 

Caavest DAAL03-89-C-0001 

Availability: Pub. in Physical Review B, v43 n6 p4688- 

4698, 15 Feb 91. Available only to DTIC users. No 

copies furnished by NTIS. 


No abstract available. 


147,460 

AD-A234 017/2/GAR PC A21/MF A03 
Michigan Univ., Ann Arbor. 

International Conference on Atomic Physics: Ab- 
stracts of Contributed Papers (12th) Held in Ann 
Arbor, Michigan on 29 July-3 August 1990. 

R. R. Lewis. 26 Sep 90, 489p 

Contract N00014-90-J-1196 


Session topics included: Fundamental laws and con- 
stants; (QED, symmetries, basic physics, etc.); Atom 
and ion manipulation (Cooling/trapping, etc.); Nonlin- 
ear physics and chaos; Quantum optics and other 
laser techniques; Photoionization processes; Plasma 





physics, Atomic and structure -- theory 
and experiment; Molecular spectroscopy and struc- 
ture; surfaces and clusters; po yane~ ionic and molecu- 

lisions; Electron and positron collisions; and 


147,461 


AD-A234 106/3/GAR PC A01/MF A01 
Princeton Univ., NJ. Dept. of Physics. 
Hong of Particle Beams Using Two-Stage 


Abiation. 

Rept. for Jan-Jul 89. 
M. A. Kadar-Kallen, and K. D. Bonin. 5 Jun 89, 4p 
ARO-24511.2-PH, 

Vv 3 . in etters, v54 n23 
Popes 5 Jun 85, Ava on only to DTIC users. 

lo copies furnished by NTIS. 
No abstract available. 


147,462 


AD-A234 133/7/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 


tion 
Y. Lai, and H. A. Haus. 1 Sep 90, 11p ARO- 
26213.67-EL, 
Contract DAAL03-89-C-0001 
Availability: Pub. in Physical Review A, v42 n5 p2925- 
2934, 1 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


147,463 


AD-A234 141/0/GAR 
N ka Univ.-Lincoin. 
and Near-Surface Electromagnetic Fields 
Particle Irradiated by a Focused 
m. 
it. for 1 Jan-30 Jun 88. 
J. B. Barton, D. R. Alexander, and S. A. Schaub. 15 
Aug 88, 9 ARO-25615. 1-GS, 
Contract DAALO3-87-K-0138 
Availability: Pub. in Jnl. of Applied Physics, v64 n4 
1632-1639, 15 Aug 89. rs only to DTIC users. 
lo copies furnished by NTIS. 


No abstract available. 


PC A02/MF A01 


147,464 


AD-A234 243/4/GAR PC A19/MF A03 
Nebraska Univ.-Lincoin. Center for eee gy ony 
Linear and Non-Linear Sopames of —_— and 
Solid Particles to Energetic Radia 

Final rept. 25 Sep 87-24 Dec 90. 

D. R. Alexander, and J. P. Barton. 11 Mar 91, 440p 
ARO-25615.21-GA, 

Contract DAALO3-87-K-0138 


The principal purpose of the research is to investigate 
the linear and non-linear laser interaction with small 
aerosols and solid particles. Experimental work is de- 
voted to excimer laser beam interaction at lambda = 
248 nm with small droplets of water, methanol, and fog 
oil at irradiances up to 200 GWatts/sq. cm. Also of in- 
terest in this research is the interactions with solid par- 
ticles a Al203, SiC, glass spheres, Al spheres, 
CaF2 and W particles at both atmospheric and re- 
duced ee Special attention is given to under- 
standing the mics of the interaction processes by 
using a fast streak camera and excimer laser i ree oe 
at lambda = 193 nm. Jointly with the experimenta 
work is the problem of understanding the electromag- 
netic interaction of focused laser beams with matter. 
Emphasis is given to developing computer codes to 
calculate internal and near electromagnetic fields for 
plane/focused laser beams incident upon spheres. 
Another phase of this investigation is devoted to theo- 
retical modeling the laser i maging system used to 
obtain na time scale shadow images of ex- 
Bon droplets. In addition, theoretical models for 
larized and unpolarized particle thermometry 

are aeedape 


147,465 


AD-A234 532/0 Not available NTIS 
American Inst. of Physics, New York. 


Physics of Electronic ones Atomic Seine. AIP 
Conference 


25 July 1 August 1 ieee. v aaatiag 
A. Dalgarno, R. S. Freund, P. M. Koch, M. S. Lubell, 


3 stitute , 335 E. 45th 
St., New York, NY 10017-3483. HC $90.00. No copies 
furnished by DTIC/NTIS. 


No abstract available. 


147,466 
DE91003063/GAR PC A19/MF A03 
Egyptian Society of Nuclear Sciences and Applica- 


tions, Cairo. 
of the fourth Conference on Nuclear 
Sciences and Vol. 2. Radiation 
sources; application and technology; basic nuclear 


1988, 436p INIS-mf-12745, CONF-8803238 
Conference of nuclear sciences and applications (4th), 
Cairo (aye), 6-10 Mar 1988. 

U.S. Sales Only. 


Individual papers are processed separately for the da- 
tabase. (DLC) (ERA citation 91:009810) 


147,467 
DE91010494/GAR PC A17/MF A03 
Oak Ridge National Lab., TN. 

ings of the 10th international workshop on 
ECR ion sources. 
F. W. Meyer, — M. |. Kirkpatrick. Jan 91, 390p 
CONF-901113 
Contract ACOs 840R21400 
International workshop on electron cyclotron reso- 
nance ion sources (ECRIS) (10th), Knoxville, TN 
(USA), 1-2 Nov 1990. Sponsored by Department of 
Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report contains papers on the followi 
Recent Developments and Future Proj on ‘S fon 
Sources; Operation of the New KVI ECR lon Source at 
10 GHz; Operational Experience and Status of the INS 
SF-ECR lon Source; Results of the New “ECR4” 14.5 
GHz ECRIS; Prelimi Performance of the AECR; 
Experimental Study of Parallel and Perpendicular 
Particle Losses from an ECRIS Plasma; Plasma Insta- 
pe Bi in Electron Cyclotron Resonance Heated lon 
ic Energy Analyzer; Status of 
ECR yt Devel nt; the New 10 GHz CA- 
PRICE Source; First ation of the Texas A&M ECR 
lon Source; Recent elopments of the RIKEN ECR 
lon Sources; The 14 GHz CAPRICE Source; Charac- 
teristics and Potential Applications of an ORNL Micro- 
wave ECR Multicusp Plasma lon Source; ECRIPAC: 
The Production and Acceleration of Multiply 
lons Using an ECR Plasma; ECR Source for the 
HHIRF Tandem Accelerator; Feasibility Studies for an 
ECR-Generated Plasma Stripper; He ange | of lon 
Beams by using the ECR Plasmas Cathode; A Single 
Stage ECR Source for Efficient Production of Radioac- 
tive lon Beams; The Single Staged ECR Source at the 
TRIUMF Isotope Separator TISOL; The Mvmng 
Wave, Optically Pumped — (minus)) yr ne ln 
H(sup +) ECR Source for the LAMPF Optically 
Pumped Polarized lon Source; Present Status of the 
Warsaw CUSP ECR lon Source; An ECR Source for 
Negative lon Production; GYRAC-D: A Device for a 
200 keV ECR Plasma Production and Accumulation; 
Status Report of the 14.4 GHZ ECR in ny Status 
of JYFL-ECRIS; Report on the Uppsala ECRIS Facility 
and Its Planned Use for Atomic Physics; A 10 GHz 
ECR Ion Source for lon-Electron and lon-Atom Colli- 
sion Studies; and Status of the ORNL ECR Source Fa- 
cility for Multicharged lon Collision Research. 


PC A03/MF A01 


7,468 
bE$1010768/GAR 
EG and G Energy Measurements, Inc., Pleasanton, 


A. 
Warm liquid 1 gree see design derived from engi- 


ine concepts. 
T. Balli or Debeling. 1991, 22p EGG-10617- 
4113, CONF-910340-5 
Contract eaten 0617 
International industrial symposium on the super col- 
lider, Atlanta, GA (USA), 13-15 Mar 1991. oe 
by Department of Energy, Washington, DC. 


A systematic engineering study was conducted to 
quantitatively evaluate the feasibility of using the Warm 


147,472 


and tan tesuin ef @itonedy 
are presented. 3 refs., 9 figs. 


147,469 
DE91010780/GAR PC A03/MF A01 
Poasiuaey of constructing en + —s 
Liquid 
calorimeter for RH 
a —_ Foreign trip report, 
D. Lissauer. 5 Apr 91. 14 BNL-44219 


Contract AC02-76C’ 

Sponsored by of Energy, Washington, DC. 

The main of the trip to CERN was to investi- 
te the fi an iqui 


Calorimeter for RHIC. We 


extensive discus- 
collaboration at CERN which is 


progress on the Helios analysis. 


147,470 
DE91010785/GAR 

Oak Ridge National Lab., TN. 
JANE, A new 

Radiation 


D. K. T Ma a 99p ORNL/RSIC-53 
. K. . May 91, 
Contract ACOs SIOFI21400 


Sponsored by Department of Energy, Washington, DC 


A new information st and retrieval system has 
been developed for the Radiation Shielding Informa- 
tion Center se at Oak Ridge National Laboratory 
to pda mainframe systems that have become ob- 
The database contains citations and abstracts 
of iter literature which were selected by RSIC —— and 
indexed with terms from a controlled vocabulary. The 
database, begun in 1963, has been maintained con- 
tinuously since that time. The new system, called 
JANE, incorporates automatic indexing techniques 
and on-line retrieval using the RSIC Data General 
Eclipse MV/4000 minicomputer, Automatic indexing 
and retrieval techniques based on fuzzy-set theory 
allow the presentation of results in order of Retrieval 
Status Value. The fuzzy-set membership function de- 
ee ee ee oe ee ee 
and on Term Discrimination Values which indicate the 
resolving power of the ee terms. These values 
are determined by the Cover Coefficient method. The 
use of a commercial database base to store and re- 
trieve the indexing information permits rapid retrieval 
of the stored documents. Comparisons of the new and 
presently-used systems for actual searches of the liter- 
ature indicate that it is practical to replace the main- 
frame systems with a mini er em similar to 
the present version of JANE. 18 refs., 10 figs. 


PC A05/MF A01 


147,471 
DE91010827/GAR PC A03/MF A01 
fa a Lab., IL. Mathematics and Computer 


Mathematical models of superconduetiviy. 
H. G. Kaper. Mar 91 Ld ANL/MCS-TM-1 


Contract W-311 09-ENG-38 
Sponsored by Department of Energy, Washington, DC. 


This note surveys some mathematical models that 
have been proposed to study the phenomenon of su- 
perconductivity. 14 refs., 5 figs. 


147,472 

DE91010911/GAR 

Lawrence a Lab., C 
B factory 


PC A22/MF A03 


based on PEP. Conceptual 


report. 
Feb 91, 506p LBL-PUB-5303, SLAC-372, CALT-68- 
1715, UCRL-ID-106426 
Contracts AC03-76SF00098, AC03-76SF00515 
by Department of Energy, Washington, DC. 


In this report we describe a design for a high-luminosity 
se ee in the PEP tunnel on 

SLAC This proposal, a collaborative effort 
SLAC, (BL a on LLNL, is the culmination of more than 
two years of effort aimed at the design and construc- 
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tion of an asymmetric e(sup ee (minus)) collider 
capable of achieving a luminosity of L = 3 (times) 
10(sup an cm(sup oe teu ( (minus)1). The con- 
figuration utilizes two storage rings, and elec- 
tron ring sporty at 9 GeV and a positron ring at 3.1 
GeV, each with a circumference of 2200 m. The high- 
a ey is an upgrade of the PEP storage ring at 
S all PEP magnets and most power supplies will 
be reused. The —— consists primarily of replacing 
the PEP vacuum chamber and RF system with newly 
designed versions optimized for the high-current envi- 
ronment of the B Factory. The low-energy ring will be 
newly constructed and will be situated atop the high- 
— ring in the PEP tunnel. Utilities already installed 

in the PEP tunnel are largely sufficient to operate the 
om B Factory storage rings. 


147,473 

DE91011071/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Dept. of Physics. 
Theoretical studies of turbulence and anomalous 
transport in toroidal confinement de 

P. W. Terry. 1991, 25p DOE/ER/53291-2 

Contract FG02-89ER53291 

Sponsored by Department of Energy, Washington, DC. 


The research performed under this grant has focused 
on key issues with respect to turbulence and transport 
in toroidal confinement devices. This work includes 
theoretical and computational studies of electron ther- 
mal confinement which have concentrated on the role 
of sheared poloidal flow in suppressing turbulence and 
transport, trapped ion convective cell turbulence and 
microtearing turbulence; analytical studies of anoma- 
lous particle transport and pinch mechanisms and 
comparison with experimental measurement; develop- 
ment of the theory of self-consistent radial transport of 
field-aligned momentum in the tokamak and RFP; and 
work on other topics (ion temperature gradient driven 
turbulence, RFP fluctuation theory, coherent struc- 
tures). Progress and publications in these areas are 
summarized in this report. 20 refs. 


147,474 
DE91011096/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Vaccum and beam diagnostic controls for ORIC 
beam lines. 

B. A. Tatum. 1991, 14p CONF-910505-24 

Contract ACO05-840R21400 

Particle accelerator conference, San Francisco, CA 
(USA), 6-9 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


Vacuum and beam diagnostic equipment on beam 
lines from the Oak Ridge Isochronous Cyclotron, 
ORIC, is now controlled by a new dedicated system. 
The new system is based on an industrial programma- 
ble logic controller with an IBM AT personal computer 
providing control room operator interface. Expansion 
of this system requires minimal reconfiguration and 
programming, thus facilitating the construction of addi- 
tional beam lines. Details of the implementation, oper- 
ation, and performance of the system are discussed. 2 
refs., 2 figs. 


147,475 
DE91011128/GAR PC A03/MF A01 
Argonne National Lab.., IL. 

Comment on ‘Measurement of the Z(sub 1)(sup 3) 
contribution to the stopping power using MeV pro- 
tons and antiprotons, the Barkas effect 

H. H. Mikkelsen, H. Esbensen, and P. Sigmund. 

1991, 14p ANL/PP-67611 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


In a recent Letter, Andersen et al. reported measured 
energy losses of 0.5--3.0 MeV protons and antiprotons 
in silicon and extracted the Z(sub 1)(sup 3) (or S) 
correction to the stopping power. They compared their 
results to calculations that are valid for distant colli- 
sions and are based on a perturbation expansion for 
the excitation of a classical harmonic oscillator. The 
authors mentioned that there has been a long-stand- 
ing discussion about the contribution from close colli- 
sions to the Z(sub 1)(sup 3) correction, but that no 
agreement had been reached in view of lacking quanti- 
tative calculations. In this Comment we report on the 
results of recent theoretical evaluations of the Z(sub 
i(eup 3) correction in two different models, a spheri- 

cal harmonic oscillator and a static electron gas. The 
cciaialiens are quantal and include the effect of both 
close and distant collisions. 
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147,476 

DE91011129/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

RF engineering for accelerators. Foreign trip 
report, April 1-11, 1991. 

J. M. Brennan. 24 Apr 91, 23p BNL-44237 

Contract AC02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This was the first ever of the CERN Accelerator 
Schools devoted exclusively to rf engineering for ac- 
celerators. The US Accelerator Schools have not yet 
had such a program. The course program covered: 
basic electromagnetic theory, basic concepts of rf 
measurements, reviews of the state of the art of com- 
puting facilities for rf cavities, technology of cavity con- 
struction techniques (normal conducting, supercon- 
ducting, and ferrite loaded), and lectures on feedback 
princip es for cavity and beam control. Seminars were 
also given on specialized topics, such as cyclotron 
cavities, RFQs, and linear colliders. Discussion ses- 
sions were scheduled to allow attendees to seek infor- 
mation on topics of particular interest. Informal contact 
with the lecturers of the course was especially valua- 
ble for learning about as of the course that are 
specifically important to our work here at Brookhaven. 
A half-day visit was arranged to the nearby Rutherford 
Appleton ‘Laboratory ISIS synchrotron. 


147,477 
DE91011169/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Proton-induced fission at ultra sub-barrier ener- 


as. B. Back, R. R. Betts, P. B. Fernandez, J. C. 
Gehring, and D. J. Henderson. 1991, 18p ANL/CP- 
72846, 5 CONF-910135-2 

Contract W-31109-ENG-38 

Winter workshop on nuclear dynamics (7th), ee. 
FL (USA), 27 Jan - 2 Feb 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Cross sections for proton-induced fission of (sup 
238)U have been measured at seven proton energies 
ranging from 3.0 to 4.45 MeV using two position sensi- 
tive parallel-grid avalanche counters in a kinematic co- 
incidence. In addition, an upper limit for the fission 
cross section was established at extreme sub-barrier 
energies down to a level of (approx equal)20 pb at 3 
MeV. This result is in contradiction to recent findings of 
Ajitanand et al., who found that the fission excitation 
function exhibited a plateaux at about 1000 pb in the 
energy range from 1.0 to 3.5 MeV. 7 refs., 3 figs., 1 tab. 


147,478 

DE91011173/GAR PC A03/MF A01 

ee jonne a Lab., IL. oe 
— oO larization experiments at . 

o G. U jerwood. 1990, 16p ANL-HEP-CP-91-11, 

CONF-9011177-8 

Contract W-31109-ENG-38 

Polarized collider workshop, University Park, PA 

(USA), 15-17 Nov 1990. Sponsored by Department of 

Energy, Washington, DC. 


We point out various spin experiments that could be 
done if the polarized beam option is pursued at RHIC. 
The advantages of RHIC for investigating several cur- 
rent and future physics problems are discussed. In par- 
ticular, the gluon spin dependent structure function of 
the nucleon could be measured cleanly and systemati- 
cally. Relevant experience developed in conjunction 
with the Fermilab Polarized Beam program is also pre- 
sented. 8 refs., 2 tabs. 


147,479 
DE91011434/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Hig wer proton linac for transmuting the long- 
lived fission products in nuclear waste. 

G. P. Lawrence. 1991, 15p LA-UR-91-1335, CONF- 
910505-19 

Contract W-7405-ENG-36 

Particle accelerator conference, San Francisco, CA 
(USA), 6-9 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


High power proton linacs are being considered at Los 
Alamos as drivers for high-flux spallation neutron 
sources that can be used to transmute the trouble- 
some long-lived fission products in defense nuclear 
waste. The transmutation scheme being studied pro- 


vides a high flux (> 10(sup 16)/cm(sup 2)(minus)s) of 
thermal neutrons, which efficiently converts fission 
products to stable or short-lived isotopes. A medium- 
energy proton linac with an average beam — of 
about 110 MW can burn the accumulated 

1129 inventory at the DOE’s Hanford Site within 30 
years. Preliminary concepts for this machine are de- 
scribed. 3 refs., 5 figs., 2 tabs. 


147,480 


DE91617576/GAR PC A03/MF A01 

= Centre for Theoretical Physics, Trieste 
taly). 

oe invariant for flows on a 3-dimension- 

al manif 

ot — and R. F. Vila Freyer. Sep 90, 23p IC- 


U.S. _ Only. 


The Witten-Jones functional for knots is oe 
for smooth flows on 3-dimensional manifolds. E: my 
computations for the abelian case are given. (a 

10 refs. (Atomindex citation 22:017189) 


147,481 


DE91617584/GAR PC A03/MF A01 
International Centre for Theoretical Physics, Trieste 


(Italy). 
fom with initial number-phase minimum uncertain- 
state field 
90, 18p LAMP-90/7 
U.S. Sales Only. 


The Jaynes-Cummings interaction of a two-level atom 
with a quantized radiation field is studied when the field 
is initially in a Number-Phase Minimum Uncertainty 
State (NUS). The dynamic behaviour of atomic inver- 
sion and field statistics is demonstrated in detail by nu- 
merical calculations. (author). 10 refs, 6 figs. (Atomin- 
dex citation 22:017203) 
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DE91617585/GAR PC A03/MF A01 
Melbourne Univ., Parkville (Australia). School of Phys- 
ics. 
ee of random quantum states. 

W. Jones. Oct 90, 15p UM-P-90/89 
U. ‘S. Sales Only. 


A simple generating function was used to calculate ex- 
actly the entropy of random quantum states for finite- 
dimensional Hilbert — over real, complex and 
quaternionic scalars. This allows to extend the previ- 
ous formula for the Quantum Correlation Information 
of a state determination apparatus to include reaj and 
quaternionic von Neumann analysers. 14 refs. (Ato- 
mindex citation 22:017204) 
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DE91617613/GAR PC A04/MF A01 
Melbourne Univ., Parkville (Australia). Schoo! of Phys- 
ics. 

Relativistic spin-one boson plasma. 

J. Daicic, and N. E. Frankel. 1990, 53p UM-P-90/74 
U.S. Sales Only. 


The polarization tensor is derived for a system of 
charged spin-one bosons and antibosons in the case 
of no external magnetic field. This requires a thorough 
exposition of relativistic spin-one quantum mechanics, 
and thus the initial focus was upon the Sakata-Take- 
tani equation and its free-field solutions. The results 
were then used to evaluate the matrix elements re- 
quired for the calculation of the polarization tensor, 
which itself is derived via the self-consistent random- 
phase approximation (RPA) method. It is from this 
tensor that the longitudinal and transverse dielectric 
response functions for this plasma were obtained. 
These response functions were then evaluated at zero 
temperature, and exhibit the characteristic modes of 
oscillation. Finally, possible generalizations of this 
work, in particular to a finite-temperature plasma, and 
to one with an external wy field are discussed. 
32 refs. (Atomindex citation 22:017241) 
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family-lepton-number differences and 

new tleup 3 

X. G. He, G. C. Joshi, H. Lew, and R. R. Volkas. 

1990, 15p UM-P-90/71, CONF-900822, O2Z-90/23 

IUPAP international conference on high — phys- 
ug 1 


ics (25th), on ‘e (Singapore), 2-8 
U.S. Sales O . 
The aa extensions of the three generation mini- 
mal standard model which feature a Z(sup ‘) boson 
have an additional anomaly-free local U(1) symmetry 
red by one of the L(sub i) (i = 1,2,3) where 
sub 1) = L(sub e) - L(sub (mu)), L(sub 2) - L(sub e) - 
tfeub (tau)) and L(sub 3) = L(sub a (tau)). 
Bounds on the Z(sub i)(sup ‘) mass and — con- 
stant are derived. This analysis indioatee (sub 
1,2)(sup ‘) effects may be observable in current e(sup 
+)e(sup -) colliders. 3 refs. (Atomindex citation 
22: 017337) 
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quantization in the standard model and 
some of its extensions. 
R. Foot, G. C. Joshi, H. Lew, and R. R. Volkas. 1990, 
at UM-P-90/82, OZ-90/24 
U.S. Sales Only. 


Recent advances in the theoretical understanding of 
electric charge quantization in the Standard Model and 
some of its extensions are reviewed. The roles played 
by classical constraints, gauge and mixed gauge-gravi- 
tational anomaly cancellation and the demand of 
vector-like electromagnetic interactions, are dis- 
cussed. An attempt is made to clearly explain and con- 
trast the points of view of various authors. 17 refs. 
(Atomindex citation 22:017338) 
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DE91617714/GAR PC A06/MF A01 
International Atomic eee Se, Vienna (Austria). 
he ye Nuclear Data Committee. 

IAEA consultants’ meeting: 9th meeting of atomic 
and molecular data centres and ALADDIN net- 
wrote _— September 20 and 21, 1990. Summa- 


Progress rept. 

Janev. — 125p INDC(NDS)-243/M7, 
CONF-90093: 

rye of - am and molecular data centres and 
— N network (9th), Vienna (Austria), 20 Sep 


U S Sales Only. 


This Summary Report contains the proceedings and 
the conclusions of the IAEA Consultants’ Meeting: 9th 
ree of Atomic and Molecular Data Centres and 
ALADDIN Network, convened on September 20 and 
21, 1990, at the IAEA Headquarters in Vienna. The 
Progress Reports of national atomic data centres and 
reports on the ALADDIN status and developments are 
also included as appendices to the present Report. 
(author). Refs, figs and tabs. (Atomindex citation 
22:017349) 
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tal 
ic toroid polarizability of atomic hydrogen. 
A. panera and E. E. Radescu. Sep 90, 91p IC-90/ 


U. US. Sales Only. 


The concept of toroid polarizability introduced in previ- 
ous work is examined within the familiar context of 
nonrelativistic quantum Coulomb systems, in a way un- 
biased by approximations. The dynamic (i.e. frequency 
((omega)) dependent) toroid dipole polarizability 
(gamma)((omega)) of a (nonrelativistic, spiniess, 
ground-state) hydrogenlike atom is calculated analyti- 
poy in terms of (essentially) one Gauss h me- 
function. The static result takes on the simple form 
(garnmay(omege) = 0) = (23/60)(alpha)(sup 2)Z(su; 
-4)a(sub 0)(sup 5) ((alpha) = fine structure constant, 
= nucleus charge number, a(sub 0) = Bohr radius). 
(gammea)((omega)) characterizes the linear response 
of the system to a conduction and/or displacement 
ttime dependent) external current. The method of cal- 
culation (based on the use of the integral representa- 
tion for the nonrelativistic Coulomb Green’s function) 
is presented in detail. The imaginary part of 
(gamma)((omega)) above ionization threshold is also 


computed simple closed ~ 

(gamma) (omega) = 0) with the op Bonn known (exact 

esults for the electric multipole polarizabilities (for 
simplified expression, to our k 

the simplest reported as yet), one sees that although 

for H-like atoms the toroid effects appear as very small 

indeed, they are however increasing with Z. A 

son with analogous (but, this time, only order of 

tude) evaluations for — pions, indicates 

the role of the induced t 

of the y= pe a drastically = 

passing m atomic to ‘on physics; it is 

that this trend might continue further, at the Gite 

dronic level. (author). 35 refs. (Atomindex citation 

22:017367) 
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lo de secciones eficaces de excita- 
de niveles 


atomicos por impacto 
(Measurement and calculation of 


hesis. 
F. Blanco Rames. 1990, 410p INIS-mf-12770 
In Spanish. 
U.S. Sales Only. 


The experimental and theoretical study of the atomic 
structure in neutral noble gases is studied in this work. 
It mainly deals with the determination of total cross 
sections by electron impact and transition probabil- 
ities, including: Chapter 1: Theoretical introduction and 
the intermediate coupling description obtained for 420 
levels of s, p and d configurations in neutral noble 
on. Chapter 2: Experimental and theoretical values 
or electron collision cross sections are obtained for 
several levels of He, Ne, Ar and Kr. Our results as well 
as those available from existing bibliography are su- 
marized and compared. By means of an intermediate 
coupling treatment a number of regularities is found 
that provides us with some useful ‘oximate semi 
empirical expressions. Chapter 3: ermination of 
lifetime and transition probabilities. Lifetime measure- 
ments are carried out by means of laser excitation and 
multichannel delayed coincidences technique. The ex- 
perimental setup and electronics are also described. 
Chapter 4: Details the experimental setup developed 
for electron cross sections measurement by the opti- 
cal method. The difficulties of this method and their 
treatment are also shown. (Author). (Atomindex cita- 
tion 22:017413) 
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International Centre for Theoretical Physics, Trieste 


over 2nd harmonic in laser 
light scattering by free electrons. 
V. P. Verma. Sep 90, 32p LAMP-90/5 
U.S. Sales Only. 


In this work, the influence of linear as well as circular 
polarization on radiation at second harmonic frequen- 

produced due to nonlinear scattering of intense 
laser light by free electrons is studied in detail. It is 
shown that if incident beam is linearly polarized, the 
scattered radiation has acquired the nearly same po- 
larization but when the incident radiation field’s polar- 
ization is turned over to a circular one, the observed 
light is in general elliptically polarized. For scattering 
angle, (theta) is Span to (pi)/2, the radiation becomes 
linearly polariz ed and when (theta) is small, there is no 
change in final polarization. (author). 22 refs, 3 figs. 
(Atomindex citation 22:017414) 
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Ics. 

Cross sections and thermonuclear rates for (sup 
41)K(alpha,n)sup 44)Sc and (sup 41)K(alpha, 
p)(sup 44 

A. F. Scott, A. J. Morton, and C. |. W. Tingwell. 1990, 
33p UM-P-90/70 

U.S. Sales Only. 


The cross sections of (sup seen, n)(sup 44)Sc 
and (sup 41)K((alpha), p) (sup 44)Ca have been meas- 
ured in the bombarding og ao 3 3.08.0 MeV 
and 4.5-9.0 MeV respectively. The cross sections have 
been compared with the results of statistical-model 


147,493 


eters, and also with a set of modified 
tant in silicon burning i eohing at 
in in 
have been calculated. 20 refs., 3 
dex citation 22:017734) 


147,491 
DE91618067/GAR 
International 
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(Italy). 
Effect of the proton excess parameter on the 
of neutron star. 
. songs an artmenecage 
U.S. Sales Only. 
The equation of ee 
pee me | it two-body i 


‘on star properties. ( 
7 figs, 3 tabs. (Atomindex citation 22:01 7859) 
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Fisica io 
radiactiva de la simetria CP. (Radiative 
ad CP-symmetry). 


Hie Galvan Herrera. 1990, 150p INIS-mf-12767 
vU. S. Sales Only. 


The left-right quiral symmetry is not conserved by the 
tandard model. A subgroup of the standard gauge 
group | (SU(2)(sub — breaks this =e in a explicit 
way. Moreover, the standard model, if there are theree 
or more matter generations, violates the CP discrete 
symmetry. This-prediction has been experimentally 
demonstrated correct in the Kaon anti Kaon system. in 
this work some possible explanations to the CP viola- 
are researched. We have 


general method to calculate the renorma- 

= group equations of the Kobayashi-Maskawa 

ers. From these equations we could 

ae calculate the ‘renormalization group equation of 

the J parameter that characterizes the CP violation. 

This calculus has been applied in a concrete or 
a typical supersymmetric mode! from superstring theo- 

= hen — om be seen like a natural extension of 


. This kind of 
saodean tae ae oo bigger that the standard 
models have a gauge 

We have verified that such model provides us of 


a terms — A the Lagrangian. 

a cor- 

rect low energy fe and, moreover other re- 
le spectrums have been developed. 

In the elaboration of this model some conditions, that 
the model has to respected to be compatible with the 
actual fenomenology, have been studied. The most in- 
teresting results of this thesis are the develop of a gen- 
eral method to calculate the renormalization group 


ative violation. This mechanism is related with the new 
terms of the Lagrangian. (Author). (Atomindex citation 
22:017934) 
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Strange quark to the neutron electric 


dipole moment in a ot panne Gane 
Te eaten Gee S. Pakv: 


asa. Sep 90, 
UM-P-90/65, OZ-P-90/22, UH-511/712/90 
. Sales Only. 


The aange ut conn oe nite st 
studied and with 


dipole moment was other 
contributions in multi-Higgs doublet models. It was 
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found that the strange quark contribution is significant 
because the strange quark color dipole moment is 
larger than that of the down (up) quark by a factor 
m(sub wees d) (m(sub s)/m(sub u)). In rp oe of 

neutral H it can be the dominant contribution to 
neutron dipole moment. 18 refs. Vaominden 
citation 22:017935) 
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DE91618125/GAR PC A03/MF A01 
— Centre for Theoretical Physics, Trieste 
CP-violation in K(sup 0)(K-bar(sup 0)) yields 3 
decays from chiral t horecaee 


terms, ~~ P-gp isospin-breaking and 


rescattering effects. 
A. A. Bel’kov, A. V. Lanyov, and D. Ebert. Aug 90, 
4 aad od 

On 


In the framework of recently proposed effective La- 
grangians for weak nonleptonic meson interactions 
the amplitudes of the decays K(sup o) roan Be 3(pi) 
have been calculated with inclusion of isospin break: 

ing and meson rescattering effects. The i inary part 
of the penguin diagram contribution, which determines 
direct CP-violation in nonleptonic kaon decays, has 
been fixed with the help of the measured ratio (epsi- 
lon)’/(epsilon) of CP-violation parameters. The modifi- 
cation of the Li-Wolfenstein relation for the direct CP- 
violation parameter in K(sup 0)(K-bar(sup 0)) (yields) 
(pi)(sup ye iisup -) ~—P m4 decays is discussed. 
(author). 27 refs, 3 tab. (Atomindex citation 
22:017950) 
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ics. 

Medium corrections to nucleon-nucleon interac- 
— Dortmans, and K. Amos. 1990, 35p UM-P-90/ 
U.S. Sales Only. 


The Bethe-Goldstone equations have been solved for 
both negative and positive energies to specify two nu- 
cleon G-matrices fully off of the energy shell. Medium 
correction effects of Pauli blocking and of the auxiliary 
potential are included in infinite matter systems char- 
acterized by fermi momenta in the range 0.5 fm(sup -1) 
to 1.8 fm(sup -1). The Paris interaction is used as the 
starting potential in most calculations. Medium correc- 
tions are shown to be very significant over a large 
range of energies and densities. On the energy shell 
values of G-matrices vary markedly from those of free 
two nucleon (NN) t-matrices which have been solved 
by way of the Lippmann-Schwinger equation. Off of the 
energy shell, however, the free and medium corrected 
Kowalski-Noyes f-ratios rate are quite similar suggest- 
ing that a useful model of medium corrected G-matri- 
ces are appropriately scaled free NN t-matrices. The 
choice of auxiliary potential form is also shown to play 
a decisive role in the negative energy regime, especial- 
ly when the saturation of nuclear matter is considered. 
30 refs., 7 tabs., 7 figs. (Atomindex citation 22:018013) 
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ics. 
of two nucieon W- matrices. 
P. J. mans, and K. Amos. 1990, 29p UM-P-90/ 


66 
U.S. Sales Only. 


The free two nucleon W-matrices are studied for a 
number of two nucleon channels, including coupled 
channels, and over a rai of lab. energies to 250 
MeV. For realistic interactions these W-matrices are 
shown to be simple, smooth and real functions of (half- 
on-shell) momenta. The free two nucleon t-matrices 
are expanded in separable form by the W-matrices and 
the (fully-off-shell) remainder matrices left thereby 
should have negligible effect in any (low energy) few 
body calculation. 9 refs., 3 tabs., 5 figs. (Atomindex ci- 
tation 22:018046) 
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Determination des spectres en energie de neu- 
er ee 
of fast nauirens energy spectra by 


Monte-Carlo 

oe (D.E.S). 

a 18 Oct 86, 123p INIS-mf-12771 
n 

U.S. Sales Only. 


Two computation codes based on the Monte-Carlo 
method are established for studying the Apo 
of neutrons with 14 Mev as initial energy. 
are determined, on one hand, around a tibandy aa gener: 
ator Ti-T target and, on the other hand, in a big paraffin 
cylinder. One code allows to determine the spectrum 
of neutrons irradiating the sample at various distances 
from the Ti-T target versus accelerator parameters: 
high voltage, atomic or molecular nature of deuterons 
thickness and materials surrounding the 
target. The other code determines neutron spectra at 
various positions inside and outside the 30 x 30 cm 
paraffin cylinder. The validity of the procedure used in 
is verified by determining the spectrum of 
neutrons crossing a big surface, using the procedure in 
question and using direct simulation method. The bias- 
ing procedure used in the two codes permits to have 
results with good statistics from a reduced number of 
drawings. 70 figs.; 62 refs.; 1 tab. (author). (Atomindex 
citation 22:018134) 


PC A03/MF A01 
ntre for Theoretical Physics, Trieste 


interaction derived from HJ potential for 
use in TDA and RPA calcu 


lations. 
M. Moulay, and R. Zazoun. Sep 90, 22p IC-90/296 
U.S. Sales Only. 


An effective interaction is derived by fitting the matrix 
elements of a sum of Yukawa terms to the G-matrix 
elements of a sum of Yukawa terms to the G-matrix 
elements derived from the Hamada-Johnston poten- 
tial. Central, spin-orbit and tensor components are 
taken into account. Numerical results are given and 
compared with those obtained from the Paris and Reid 
potentials. As an application, the excitation spectra in 
{sup 16)O are investigated in the framework of the 

DA and FPA. (author). 12 refs, 3 tabs. (Atomindex 
citation 22:018202) 
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esatteenate systematics in the interacting 
8. Kyucak 1 I. “Morrison, and T. Sebe. 1990, 41p UM- 
U.S. Sales Only. 


The role of the hexadecapole degree of freedom in the 
description of band systematics in the rare-earth de- 
formed nuclei is discussed. Using the 1/N expansion 
technique, it is shown that a self consistent treatment 
of the quadrupole and hexadecapole modes can de- 
scribe experimental systematics in the interacting 
boson model. 31 refs., 5 tabs., 6 figs. (Atomindex cita- 
tion 22:018209) 
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Study on the thermodynamics of ed a phase 

transition for asymmetric polariz nuclear 

matter. 

M. Abd-Alla. Oct 90, 28p IC-90/344 

U.S. Sales Only. 


The equation of state, developed before, for asymmet- 
ric polarized nuclear matter revealed a liqui 
phase transition behaviour. Such transition is typical to 
that described by Van der Waal equation of real gas. In 
the present work, the anal between nuclear matter 
and real macroscopic gas is examined. The nuclear 
matter equation of state is compared to Van der Waal 
equation to find the corresponding values of the real 
gas constants. Results are analysed in terms of the 
physical meanings of such constants. The latent heat 
of vaporization and entropy of transformation are = 
culated for symmetric nuclear matter. The critical point 
data and Van der Waal constants are estimated for 
asymmetric polarized nuclear matter. (author). 17 refs, 
9 figs, 4 tabs. (Atomindex citation 22:018245) 
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Activity report of Reactor Physics Division - 1988. 


‘ess rept. 
AS ecceamartiny 1989, 109p IGC-106 
U.S. Sales Only. 


This r highlights the progress of activities carried 
out dui sad pad wadhcwone Sec ong Aen seman nee te 
the form of brief summaries. The topics are organised 
under the following subject — roe) nuclear data 
evaluation , processing and validation, (2) core 
and analysis, (3) reactor kinetics and safety ani 
poy gg ee eg 
shielding. List of publications by the members of the 
Division and the Reactor Physics Seminars held during 
the year 1988, is included at the end of report. (author). 
refs., figs., tabs. (Atomindex citation 22:019459) 
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pee of the various studies carried out during 
the year 1989 in Reactor Physics Division are present- 
poem 5 alg dag thet ny a ma Cheenion 
under lowing subjects: (1) nuclear 
data evaluation, ing and validation, (2) core 
physics and analysis, (3) reactor kinetics and safety 
, (4) noise analysis, and radiation transport and 
RR ee ee 
ation of FBTR at low power for some time, some of the 
iments were completed and 


nars held during the year 19 89, are included at the end 
of the report. (author). refs., figs., tabs. (Atomindex ci- 
tation 22:019460) 
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Thesis. 
— 20 Mar 85, 163p INIS-mf-12759 
in Fr : 
U.S. Sales Only. 
The principle error sources in gamma spectrometry 
have been studied in purpose to measure cross sec- 
tions with great precision. Three error sources have 
been studied: dead time and pile up which depend on 
counting rate, and coincidence effect that depends on 
the disintegration scheme of the radionuclide in ques- 
tion. A constant frequency pulse generator has been 
used to correct the counting loss due to dead time and 
~ << cases of long and short disintegration peri- 
loss due to coincidence effect can reach 
25% and over, ing on the disintegration 
scheme and on the distance source-detector. After es- 
tablishing the correction formula and verifying its validi- 
ty for four examples: iron 56, scandium 48, antimony 
120 and gold 196 m, an application has been done by 
measuring cross sections of nuclear reactions that 
lead to toro disintegration periods which need short 
distance source-detector counting and thus correcting 
the loss due to dead time effect, pile up and coinci- 
dence effect. 16 refs., 45 figs., 25 tabs. (author). (Ato- 
mindex citation 22:019621) 
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and characterisation of superheated 


“coe 1989, 37p IGC-110 
Us. Sennen 





Basic mechanism of bubble nucleation in superheated 
drops with respect to minimum energy of radiation and 
temperature is discussed. Experimental details and 
techniques for the preparation of Superheated Drop 
Detectors (SDDs) is explained. For the sample prepa- 
ration, homogeneous composition of polymer (Morar- 
floc) and glycerine was used a. the host medium and 
three different re ants Mafron-21, Mafron-12 and 
Mafron-11/12 (50:50) were chosen as the sensitive 
liquids. A pressure reactor developed at Health and 
Safety Laboratory is used for dispersing the sensitive 
liquid drops in the homogeneous composition under 
pressure. Some of the imporatant detector character- 
istics were studied. (author). 26 refs., 9 figs., 1 tab. 
(Atomindex citation 22:019670) 
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Laser-spectroscopy measurements of the shape 
transition in neutron-deficient gold isotopes. 

F. Le Blanc, J. Arianer, P. Kilcher, J. Obert, and J. 
Oms. 1989, 5p IPNO-DRE-8926 

Workshop on nuclear physics (12th), Iguazu Falls (Ar- 
gentina), 28 Aug - 1 Sep 1989. 

U.S. Sales Only. 


Hyperfine structure HFS have been recorded for Au 
with A=191 and 186 using PILIS Ii (Post-ISOCELE 
Laser Isobar Separation) apparatus. The quadrupole 
moment values obtained yield decisive information on 
gold nuclear shape. (ERA citation 16:006254) 
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Approximate — correction for particle 
number summe' reaking in constrained Har- 
tree-Fock plus BCS calculations. 
N. Redon, J. Meyer, M. Meyer, and P. Quentin. 1989, 
on LYCEN-8940, LPTB-8908 

. Sales Only. 


An approximate restoration of the particle number 
symmetry, a la Lipkin-Nogami, is numerically investi- 
~~ in the context of Constrained Hartree-Fock pilus 

CS calculations. Its effect is assessed in a variety of 
physical situations like potential energy landscapes in 
transitional nuclei, shape isomerism at low spin and fis- 
sion barriers of actinide nuclei. (ERA citation 
16:006270) 
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Rainbow effects in nuclear scattering angular dis- 
tributions. Phase rules. 

R. da Silveira. Jul 89, 31p IPNO-TH-8938 
International Workshop on Rainbow Scattering, 
CAVTAT (Yugoslavia), 14-16 Aug 1989. 

U.S. Sales Only. 


The rainbow effects in nuclear scattering are dis- 
cussed. The angular distribution patterns are analyzed 
and a closed analytical expression for the scattering 
cross section is discussed. The role of the absorption 
and the Airy-like shape of the angular distribution are 
considered. The interference effects giving rise to the 
phase rules are studied. (ERA citation 16:006258) 
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Quasi-particules loin de Pe Mer de Fermi. (Quasi 
particles far from the Fermi sea). 

S. a 1989, 41p IPNO-DAE-2043, CONF- 
8909389 

In French. Course given at the Joliot-Curie summer 
school, Maubuisson (France), 11-15 Sep 1989. 

U.S. Sales Only. 


During the last decade, significant advances have 
been made in the study of the single particle modes of 
motion in nuclei, leading to a precise knowledge of the 
limits of validity of the independent particle model. The 
properties of the single particle states are strongly dis- 
torted as compared to a bare Hartree-Fock nucleus. 
These results have been revealed by means of a new 
generation of high resolution (e,e’p) and one nucleon 
transfer reactions induced by intermediate energy 


probes. The deduced single-particle strength distribu- 
tions, highly damped, are compared to the predictions 
of the microscopic nuclear models. (ERA citation 
16:006256) 
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Paris-11 Univ., Orsay (France). Inst. de Physique Nu- 


cleaire. 

Description pour la construction des chambres a 
fils de SPES er (Description o of the construction of 
multiwire chamber for SPES 3). 

Y. Le Bornec, D. Gaiardo, R. Sellem, and M. Denoit. 
Dec 89, 54p IPNO-8948 

In French. 

U.S. Sales Only. 


This report describes the characteristics of the ele- 
mentary cell, the electronic system associated with the 
detectors and the design of the detector itself. (ERA 
citation 16:005003) 


147,510 


DE91736316/GAR PC A03/MF A01 
ae ay Univ., Orsay (France). Inst. de Physique Nu- 
cleaire 

Tentatives de reproduction d’experiences de 
fusion froide. (Experiments in order to reproduce 
cold fusion results). 

R. Bimbot, G. Blain, G. Boureau, M. Cieur, and M. 
Lewitowicz. 1989, 24p IPNO-DRE-8933 

In French. 

U.S. Sales Only. 


Three experiments have been performed in order to try 
and reproduce the cold fusion experiments reported by 
FLEISCHMANN and PONS (D(sub 2)O electrolysis) 
and by the Frascati Group (D(sub 2) absorption in 
liquid nitrogen temperature). In the two electrolysis ex- 
periments, a Pd cathode was used — with a Pt 
anode and a Pd (D(sub 2)) reference electrode, in acid 
and basic media. The electrolysis cell was surrounded 
four neutron counters filled with an organic scintilla- 
tor (NE213). The electronics made it possible to dis- 
criminate neutrons from gamma rays. The global effi- 
ciency for neutron det in was 20%, and the detec- 
tion threshold was equal to 1 neutron/s/4(pi). A ger- 
manium detector (efficiency 70%) and a Nal crystal 
were used to record gamma ray spectra. In one of the 
experiments, tritium was measured in the solution 
before and after electrolysis. None of the two experi- 
ments showed neutron, gamma, or tritium production 
above background. In the third experiment, deuterium 
was absorbed in titanium by cooling at liquid nitrogen 
temperature, and desorbed by warming up at room 
temperature; both neutron and gamma emissions were 
recorded during these operations. The results of this 
experiment were also negative. (ERA citation 
16:006174) 


147,511 


DE91736318/GAR PC A03/MF A01 
= Univ., Orsay (France). Inst. de Physique Nu- 
cleaire. 

investigation of the particle stability of the iso- 
topes (sup 26)O and (sup 32)Ne in the reaction 44 
MeV/nucleon (sup 48)Ca + Ta. 

D. Guillemaud-Mueller, J. C. Jacmart, A. Latimier, A. 
C. Mueller, and F. Pougheon. 1989, 25p IPNO-DRE- 


8942 
U.S. Sales Only. 


An attempt has been made to synthesize the extreme- 
ly neutron-rich isotope (sup 26)O in the nuclear reac- 
tion 44 MeV/nucleon (sup 48)Ca + Ta. Use was made 
of magnetic separation and identification methods in- 
cluding time-of-flight and (Delta)E, E measurements. 
The (sup 26)O nucleus appears to be unstable against 
particle emission since no events attributable to the 
(sup 26)O nucleus were observed at a level one order 
of magnitude lower than that predicted from the ex- 
trapolated yields. The previously unobserved isotope 
(sup 32)Ne was found to be particle-stable and the iso- 
tope (sup 31)Ne particle-unstable. Neutron-separation 
energies calculated with different models are tabulat- 
ed. (ERA citation 16:006197) 


147,512 


DE91740592/GAR PC A07/MF A01 
Paris-11 Univ., Orsay (France). Inst. de Physique Nu- 
cleaire. 


147,515 


PHYSICS 
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Etude des voies nucleon-nucleon 
deen to enetone + > aaninehoaet ae Renee. 
cherche de resonances dibaryoniques d’isospin 2. 
(Study of the inelastic channels 
in the pp yields pi (sup -)X reaction and search for 
the isospin 2 dibaryons resonances). 


M. P. Comets. Oct 89, 147p IPNO-T-8912 
In French. 


In order to study the inelastic nucleon-nucleon chan- 
peed is Pag eye atte and to search for 
isospin 2 dibaryons, the cross-section and the analyz- 
rhe) power versus the missing mass for the pp (yields) 
(pi)(sup sped caper ager nh he te 2.1 and 
2.7 GeV incident mi Ss range 
extends from 1.8 to 2.65 GeV. Any (pi) N bounduab 
was observed below the (pi) NN threshold in the limit 
of 8 nbarn/sr around a 2.0 GeV missing mass. A 
weakly excited structure 15 MeV FWHM was ob- 
pens at 2.1 GeV incident energy for a 2.164 GeV 

mass, close to the mass of a nucleon and a 
delta. number of standard devi- 
ations is too low to 


ish clearly its existence. Any 
narrow resonance was observed e the threshold 
with an upper limit of 90 nbarn/sr. Mev (3(sigma)) 
around 2.2 GeV missing mass. The data analysis in 
phase space terms showed that as incident energy in- 
creases, be ap ge pe N 
besides sual processes Ni(delta) and 
(dohaydetta) (ERA citation 16:008638) 


147,513 
DE91740598/GAR PC A03/MF A01 
Clermont-Ferrand-2 Univ., Aubiere (France). Lab. de 


strangeness 
J. Berthot, and B. Saghai. 1990, 12p PCCF-RI-9004 
In French. Colloquium on weak and electromagnetic 
probes in nuclear physics. 3. Workshop of the Jacques 
Cartier Centre, Lyon (France), 6-8 Dec 1989. 
U.S. Sales Only. 


A non exhaustive review, about the strangeness 
photo-production is presented here in relation with the 
new electrons machines. Accent is put on the elemen- 
tary reaction (gamma)p(yields)K(sup + )(Lambda). The 
experiments on electroproduction and the study of hy- 
pernuciei with the cuchomaaeete probe are also dis- 
cussed. (ERA citation 16:008649) 


147,514 

DE91740599/GAR PC A03/MF A01 
Clermont-Ferrand-2 Univ., Aubiere (France). Lab. de 
Physique Corpusculaire. 

Physique a quelques GeV. La propagation des 
mesons vecteurs. (Physics in mong GeV range. The 
P. Y. Bertin. 1990, 11D PCCF-RI-9003 

In French. Colloquium on Ayn and electromagnetic 
probes in nuclear physics. 3. Workshop of _ ieee 
Cartier Centre, Lyon (France), 6-8 Dec 198 

U.S. Sales Only. 


The study ab vector mesons ((rho), (omega) et 
(Phi)) produced by incoherent photoproduction near 
threshold on heavy nuclei can be a proof of medium 
effects. Particularly the mass spectra obtained through 
the electromagnetic channel e(sup +)e(sup -), is pre- 
dicted to differ from the one observed outside nuclear 
matter. The feasibility of such an experiment is pre- 
sented and discussed. (ERA citation 16:008648) 


147,515 

DE91740600/GAR PC A02/MF A01 
Clermont-Ferrand-2 Univ., Aubiere (France). Lab. de 
Physique Corpusculaire. 

Dalitz. decay: pi(sup 0) yields gamma e(sup 


+)e(sup -). 

H. Fonvieille. 1990, 9p PCCF-RI-9001 

Colloquium on weak and electromagnetic probes in 
nuclear physics. 3. Workshop of og eames Cartier 
Centre, — (France), 6-8 Dec 198: 

U.S. Sales Only. 


This paper reviews our knowledge of the ((pi)(sup 0) 
(yields) (gamma)e(sup +)e(sup -)) process and the 
electromagnetic transition form factor of the neutral 
pion. After a summary of the relevant theoretical 
models, we discuss the present experimental status, 
including recent results and future possibilities. (ERA 
citation 16:008647) 
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DE91740601/GAR PC A03/MF A01 
Grenoble-1 Univ. (France). Inst. des Sciences Nu- 
Cleaires. 

sodaintien Bremsstrahiung below 210 MeV bom- 


JL A. Pinston, Saas H. Nifenecker. Jan 90, 16p ISN- 
9010, CONF-900179 

Los Alamos National Laboratory (LANL) workshop on 
° oe Los Alamos, NM (USA), 25-26 
jan ; 


The experimental knowledge of the neutron-proton- 
gamma below 210 MeV bombarding energy is dis- 
cussed. The knowledge of this process is poor and 
due to the small intensity and bad resolution of the 
neutron beams. In this energy. region the one-pion ex- 
change is the main source of high Paty dypeenanine The 
different models proposed to explain the process are 
summarized. As at higher bombarding energies heav- 
ier mesons are also expected to couple with the pho- 
tons, the investigation of the elementary process 
above the pion threshold is suggested. (ERA citation 
16:008896) 


147,5 
0£61740602/GAR PC A03/MF A01 


Grenoble-1 Univ. (France). Inst. des Sciences Nu- 

cleaires. 

— energy photons production in nuciear reac- 
n 


Ss. 
H. Nifenecker, and J. A. Pinston. Jan 90, 29p ISN- 
9006 


International winter meeting on nuclear physics (18th), 
Bormio (italy) 22-26 Jan 1990. 
U.S. Sales Only. 


Hard photon production, in nucleus-nucleus collisions, 
were studied at beam energies between 10 and 125 
MeV. The main characteristics of the photon emission 
are deduced. They suggest that the neutron-proton 
collisions in the early stage of the reaction are the main 
source of high energy gamma-rays. An overview of the 
theoretical approaches is given and compared with ex- 
perimental results. Theoretical attempts to include the 
contribution of charged pion exchange currents to 
photon production, in calculations of proton-nucleus- 
gamma and _ nucleus-nucleus-gamma__ reactions, 
showed suitable fitting with experimental data. (ERA 
citation 16:008895) 


147,5 
5E$1740603/GAR PC A02/MF A01 
Grenoble-1 Univ. (France). Inst. des Sciences Nu- 
cleaires. 
Is it also possible to describe a system of correlat- 
ed nucleons in its ground state by an independent 
rticle state. 

. Desplanques. Dec 89, 8p ISN-89-115 

U.S. Sales Only. 


The concept of nucleon in nuclei has often been re- 
ferred to in recent literature. What it is used for is rarely 
precised however. In this paper, it is shown (or remind- 
ed) that the nucleon in nuclei is a model dependent 
object. As an illustration, it is shown that nuclear 
matter in its ground state may be described to a good 
approximation, if not exactly, by an independent parti- 
cle state and that the on-shell G-matrix used in calcu- 
lating its binding energy gets its effective character 
from that of those particles. The expression of these 
particles in terms of free nucleon operators is given. 
(ERA citation 16:008872) 


147,519 

DE91740604/GAR PC A02/MF A01 
Paris-11 Univ., Orsay (France). Inst. de Physique Nu- 
cleaire. 

Peripheral reactions with 200 MeV/u oo ions. 
L. Tassan-Got, D. Bachelier, C. O. Bacri, R. Bimbot, 
and B. Borderie. 1990, 8p IPNO-DRE-9003 
International winter meeting on nuclear physics (18th), 
Bormio (Italy), 22-26 Jan 1990. 

U.S. Sales 


The results of the experiments with a (sup 84)Kr beam 
impinging on a (sup 197) Au target, at 200 MeV/u, are 
discussed. The experiments were performed at SA- 
TURNE facility. The characteristics of the fragmenta- 
tion process, in particular the excitation energy depos- 
ited in projectile-like fragments, are investigated. A 
simulation based on the geometrical prescription of 
the participant-spectator model is presented. The ex- 
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perimental set-up is presented. As the fragmentation is 
dominant in this energy range, this means that this 
process itself is dissipative and must be taken into ac- 
count in models calculating nuclei yields. (ERA citation 
16:008816) 


147,520 
DE91740605/GAR PC A03/MF A01 
Paris-11 Univ., Orsay (France). Inst. de Physique Nu- 
cleaire. 
Study of giant resonances and high excitation 
a. structures with coincident light charged 


rticies. 
J. C. Roynette, J. A. Scarpaci, Y. Blumenfeld, P. 
~—— and N. Frascaria. 1990, 13p IPNO-DRE- 


International winter — on nuclear physics (18th), 
Bormio (Ital 2 oe Jan 19 
U.S. Sales 


The measurement of coincident protons with the (sup 
40)Ca fragments emitted in the (sup 40)Ca + (sup 
40)Ca reaction is reported. The experiment was per- 
formed at the GANIL facility. The yield of the transfer 
evaporation component, in the inclusive inelastic spec- 
trum, is estimated. Evidence is found for the excitation 
of a peak at an excitation energy twice of that of the 
giant quadrupole resonance. Moreover, indications for 
a direct emission component from the region of this 
peak, similar to that of the one-photon state was also 
found. (ERA citation 16:008807) 


147,521 

DE91740611/GAR PC A02/MF A01 
Paris-11 Univ., Orsay (France). Lab. de l’Accelerateur 
Lineaire. 

Partial wave analysis of iota/eta (1430) from DM2. 
J. E. Augustin, G. Cosme, F. Couchot, F. Fulda, and 
G. Grosdidier. Dec 89, 6p LAL-8961 

HADRON ‘89: 3rd international conference on hadron 
spectroscopy, Ajaccio (France), 23-27 Sep 1989. 
U.S. Sales Only. 


A Partial Wave Analysis of the (iota)/(eta) (1430) 
region from the study of the radiative decays J/(Psi) 
(yields) (gamma) K(sub S)(sup 0)K(sup (plus 
minus))(pi)(sup -+) and J/(Psi) (yields) (gamma) K(sup 
(plus minus))K(sup -+) (pi)(sup 0) is presented. Pseu- 
doscalar dominance appears clearly with two dynami- 
cal components. The main one which proceeds via 
(delta)/a(sub 0)(980) (pi) is centered at 1460 MeV/ 
c(sup 2), while the second one with K*(892) K dynam- 
ics is peaked at a lower mass (1420 MeV/c(sup 2)) 
close to its kinematical threshold. In addition, the 
higher part of the mass spectrum contains a significant 
contribution from the 1(sup ++) K*(892)K wave. 
(ERA citation 16:008643) 


147,522 

DE91740612/GAR PC A02/MF A01 
Paris-11 Univ., Orsay (France). Lab. de l’Accelerateur 
Lineaire. 

Concluding remarks on future facilities. 

B. Jean-Marie. Dec 89, 6p LAL-8960 

HADRON ‘89: 3rd international conference on hadron 
spectroscopy, Ajaccio (France), 23-27 Sep 1989. 

U.S. Sales Only. 


The principles of some of the facilities and projects for 
the study of hadron spectroscopy are summarized. 
The work is focalized on e(sup +) e(sup -) machines, 
which are classified according to the quark family they 
can study: U,D,S quark families, C quark and (tau) 
studies and B quark family. The analysis leads to the 
conclusion that a 0 luminosity e(sup +) e(sup -) ma- 
chines are needed to progress in the hadron spectros- 
copy exploration. (ERA citation 16:008002) 


147,523 

DE91740613/GAR PC A05/MF A01 
Paris-11 Univ., Orsay (France). Lab. de I’Accelerateur 
Lineaire. 

Rapport d’activite du Laboratoire de |’Accelera- 
teur Lineaire 1988-1989. (1988 to 1989 progress 
report of the Linear Accelerator Laboratory). 

1990, 93p LAL-1988-1989 

In French. 

U.S. Sales Only. 


The 1988 to 1989 activity report of the Laboratoire de 
l’Accelerateur Lineaire (LAL), at Orsay (France), is pre- 
sented. The LAL research activities are performed in 
the particle physics field. The studies carried out on 
the top quark and neutrinos are underlined. The ex- 


periments underway and ap Peer? ‘D the ee we de- 
vices, are summarized: ALEPI |A31, 
NA14(sup ‘), UA2(sup ‘), TAU-P, "ASTERIX. HIGGS, 
CELLO and DM2. The planned experiments (Double 
Beta, Thermistole, H1), the developments, the LAL sci- 
entific activities and the list of published papers are 
included. (ERA citation 16:008641) 


147,524 

DE91740615/GAR PC A03/MF A01 
Paris-11 Univ., Orsay (France). Lab. de l’Accelerateur 
Lineaire. 

Study of the J/Psi yields oy Phi Phi decay. 
D. Bisello, G. Busetto, A. Castro, P. Gini, and L. 
Pescara. Apr 90, 25p LAL-9012 

U.S. Sales Only. 


The decay J/(Psi) (yields) (gamma) (Phi) (Phi) (yields) 
(gamma) K(sup +) K(sup -) K(sub s)(sup 0)K(sub 
IS(eup 0) has been studied from 8 x 10(sup 6) J/(Psi)’s 
produced in the DM2 apparatus at DCI. The branching 
ratio BR (J/(Psi) (yields) (gamma) (Phi) (Phi)) = (3.4 
(plus minus) 0.8 (plus minus) 0.6) x 10(sup -4) agrees 
with the previous DM2 value from the four charged 
kaon mode. The analysis of both modes gives evi- 
dence of a resonant (Phi) (Phi) production around 2.24 
GeV/c(sup 2), preferably pseudoscalar, which ac- 
counts for about one half of the total (Phi) (Phi) produc- 
tion below the (eta)(sub c). (ERA citation 16:008644) 


147,525 

DE91740628/GAR PC A03/MF A01 
Paris-11 Univ., Orsay (France). Lab. de l’Accelerateur 
Lineaire. 

Systeme de tests automatiques avec un oscillo- 
scope numerique + PC. (Automatic test system 
using a digital oscilloscope + PC). 

M. Ageron, A. Hrisoho, C. Nguyen, and K. Truong. 
Oct 89, 16p LAL-RT-8913 

In French. 

U.S. Sales Only. 


An automatic system for testing the detectors applied 
in high energy physics is developed. Such detectors 
have a large number of linear chains. The test proce- 
dures and the test bench are described. The param- 
eters to be tested are the gain, the shape of the signal, 
the noise, the diaphony and the signal resolution. (ERA 
citation 16:008091) 


147,526 

DE91740632/GAR PC A09/MF A01 
Grenoble-1 Univ. (France). Inst. des Sciences Nu- 
cleaires. 

Caliculs realistes de |’alpha avec les equations de 
Faddeev-Yakubowski. (Realistic = calculation 
with the Fadd Y: y equations). 

Thesis. 

J. Cerba. Oct 88, 187p ISN-88-87 

In French. 

U.S. Sales Only. 


The numerical tools needed for solving the four-body 
problem in the ane ge space are presented. The 
Faddeev-Yakubowsky equations formalism is de- 
scribed. The angular analysis of those equations, for 
the Alpha nucleus, are performed as well as the trun- 
cations required by numerical solution. Numerical 
methods used are detailed. The results obtained for 
Alpha using SSC-C realistic potential are presented: 
binding property, percentage of D state, form factor 
and correlations. (ERA citation 16:008871) 





147,527 

DE91740633/GAR PC A09/MF A01 
Grenoble-1 Univ. (France). Inst. des Sciences Nu- 
cleaires. 

Analyse microscopique dans l’approximation ei- 
konale des collisions elastiques de hadrons a 
haute energie. (Microscopical analysis in the ei- 
konal approximation of the hadrons high energy 
elastic scattering). 

Thesis. 

C. Furget. Nov 89, 191p ISN-8993 

In French. 

U.S. Sales Only. 


The elastic differential cross sections for hadronic 
processes are studied over a range of center of mass 
energies above 10 GeV. The diffractive structure of the 
data is analysed using Glauber theory for composite 
systems with an effective elementary amplitude be- 
tween hadron constituents. In a first step, the optical 
limit is used to deduce some constraints about hy- 





peron geometry and the elementary interaction dy- 
namics needed to reproduce meson-proton scattering. 
The introduction of higher orders of the multiple scat- 
tering expansion is necessary to treat correctly the dif- 
fractive minimum of (pi)P scattering. A test of univer- 
sality of the four-momentum transfer dependence of 
the elementary amplitude is performed at the optical 
limit. In the last step, a scenario, where gluon-gluon 
processes are responsible for the energy dependence 
of total cross-sections at high energy, is used success- 
fully for the main hadronic systems. (ERA citation 
16:008696) 


147,528 
DE$1740634/GAR PC A07/MF AO1 
Grenoble-1 Univ. (France). Inst. des Sciences Nu- 
Cleaires. 
Mesures de sections efficaces totales de reac- 
tions avec des faisceaux d’ions lourds stables et 
radioactifs par la methode du rayonnement asso- 
cie. (Measurement of the total reaction cross sec- 
tions by means of stable and radioactive heavy ion 
a and the associated radiation method). 

esis. 
E. Liatard. Dec 89, 131p ISN-89-121 
In French. 
U.S. Sales Only. 


We have perfected a new direct measurement method 
of total reaction cross sections based on the utilization 
of a 4PI modular detector. On a first approach, experi- 
mental measurements have been performed with 
heavy ions beams delivered by the accelerators SARA 
and GANIL in a range of energy between 30 to 80 
MeV/u. Later on, we adapted our experimental set-up 
in order to measure total reaction cross sections with 
secondary radioactive beams analysed through the 
spectrometer LISE (GANIL). The results cover a wide 
span of light projectiles, including exotic isotopes near 
the neutron drip line. From the experimental knowl- 
edge of the total reaction cross sections, mean square 
radii of the projectiles have been deduced through a 
simple microscopic calculation whose validity has al- 
ready been proved by the results obtained with stable 
beams. In spite of pronounced structure effects (N 
even- N odd), all the studied isotopes shows normal 
mean square radii excepted the (sup 11)Be, (sup 
14)Be, and (sup 17)B nuclei. Finally, using recent Har- 
tree-Fock calculations, we were able to determine, 
through our experimental results, the mean square 
radii of the neutron distributions of the N even projec- 
tiles. Those radii can be favourably compared to the 
theoretical values extracted from the previous Hartree- 
Fock calculations, excluding the cases where the spa- 
tial neutron extension is very large ((sup 14)Be and 
(sup 17)B). (ERA citation 16:008788) 


147,529 

DE$1740635/GAR PC A03/MF A01 
Grenoble-1 Univ., Annecy (France). Lab. de Physique 
des Particules. 

Saturation of ionization signal in TMP and TMS at 
different angles and electric fields. 

B. Aubert, J. Colas, P. Ghez, J. C. Lacotte, and J. 
Colas. Sep 89, 30p LAPP-EXP-8908 

U.S. Sales Only. 


The saturation of ionization signal is measured for vari- 
ous electric fields and incidence angles in a double 
gap TMP chamber and a single gap TMS chamber with 
ionizing particles in the range 1.5 - 12 MeV/cm. Birks’ 
constant Kb in TMP is found to be high (greater than 
0.1 cm/MeV) for normal incidence for electric fields in 
the range 4.8 to 12 kV/cm but decreases by almost a 
factor 3 at 50(sup 0). The same behaviour (large Kb 
and variation with incidence angle) is observed in TMS 
which exhibits also a Kb decrease of about a factor 2 
when the electric field is increased from 10 to 40 kV/ 
cm. (ERA citation 16:008092) 


147,530 

DE91740636/GAR PC A03/MF A01 
Grenoble-1 Univ., Annecy (France). Lab. de Physique 
des Particules. 

Proposition pour la construction d’un prototype 
de detecteur d’ondes gravitationnelles. (Proposi- 
tion for the construction of a prototype of a gravi- 
tational wave detector). 

J. Colas, L. Massonnet, B. Mours, and M. Yvert. Aug 
89, 28p LAPP-EXP-8912 

In French. 

U.S. Sales Only. 


The design and strategy for the construction of a gravi- 
tational wave detector are proposed. It consists in a 


capacitive type detector. The detector is characterized 
by a large pass-band, a directional detection and high 
sensitivity (h approximately 10(sup -15)). In a first step, 
the study is dedicated to the obtention of a high capac- 
itance system, able to perform low current measure- 
ments. In a second step, the detection of the back- 
ground noise is considered. (ERA citation 16:008093) 


147,531 

DE$1740637/GAR PC A03/MF A01 
Grenoble-1 Univ., Annecy (France). Lab. de Physique 
des Particules. 

Vectorial description of electromagnetic scatter- 
ing by large bodies of spherical shape. 

C. Bourrely, T. Lemaire, and P. Chiappetta. Oct 89, 
ah LAPP-TH-267-89 

U.S. Sales Only. 


We present a new method to obtain a vectorial solu- 
tion of Helmholtz equation for large homogeneous 
scatterers having a cylindrical symmetry and a shape 
approximately spherical. Limitations of the method for 
arbitrarily shaped particles are discussed. (ERA cita- 
tion 16:008701) 


147,532 

DES1740638/GAR PC A03/MF A01 
Grenoble-1 Univ., Annecy (France). Lab. de Physique 
des Particules. 

Infrared problem in g(Phi)(sup 4) theory at finite 
temperature. 

T. Altherr. Nov 89, 22p LAPP-TH-269/89 

U.S. Sales Only. 


We study the infrared problem in g(Phi)(sup 4) theory 
in 4 dimensions at finite temperature in the context of 
the real-time formalism. We perform a complete 2-loop 
analysis of the mass-shift in this model, as a N-loop 
calculation for a specific class of diagrams. In the case 
of massless particles, we find the same problems as 
for hot QCD, that is, the natural infrared cutoff which 
emerges as a thermal mass, m(sup 2) (approx)gT(sup 
2), is too small to act as a good cutoff and the pertur- 
bation theory breaks down beyond some order in the 
coupling constant g. However, we find that an explicit 
summation of the leading infrared divergent diagrams 
gives a result which is not very different from the per- 
turbative approach. (ERA citation 16:008736) 


147,533 

DES1740640/GAR PC A09/MF AO1 
Clermont-Ferrand-2 Univ., Aubiere (France). Lab. de 
Physique Corpusculaire. 

Etude experimentale avec Diogene des correla- 
tions proton-proton et fragment-fragment a petite 
impulsion relative dans les collisions Ne + Noyaux 
et Ar + Noyaux entre 200 et 1000 MeV par nu- 
cieon. (Experimental study performed with Dio- 
gene detector on the proton-proton and fragment- 
fragment correlations at smail relative momentum, 
in the Ne + nucleus and Ar + nucleus collisions, 
between 200 and 1000 MeV per nucleon). 

Thesis. 

P. Charmensat. Oct 89, 190p PCCF-T-8907 

In French. 

U.S. Sales Only. 


The purpose of this thesis is to present experimental 
results obtained with the Diogene detector concerning 
the study of proton-proton and fragment-fragment cor- 
relations at small relative momentum in Ne-Nucleus 
and Ar-Nucleus collisions between 200 and 1000 MeV 
per nucleon incident energy on different targets. This 
study takes place in the yield of relativistic heavy ions 
collisions, from which we hope to obtain detailed infor- 
mations about the equation of state of the nuclear 
matter at high density and high temperature. The inter- 
ferometry technics allows to measure the dimension of 
the emitting system of the two coincident particles and 
also the density of this zone knowing the number of 
participant proton-like. We have displayed the necessi- 
ty to take into account the experimental bias of the de- 
tector to correctly compare experimental to theoretical 
data. We have also showed that the approximation of 
the vanishing lifetime of the source seems to be well- 
founded. The different values of the source size are in 

jood agreement with the participants spectators 
model. All the corresponding densities are typical of 
the expansion stage of the fireball. Nevertheless, infor- 
mations concerning a possible compression of the nu- 
clear matter could be deduced. However, these va- 
luesclearly show that interferometry does not use 
strong variables, sensitive to the very first stage of the 
reaction. In conclusion we give the required conditions 
to obtain better informations about the equation of 
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state of the nuclear matter out of his fundamental 
state. (ERA citation 16:008770) 
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DE91740641/GAR PC A03/MF A01 
a Univ., Orsay (France). Inst. de Physique Nu- 
cleaire. 

Concept de quasi-particules: aspects relativistes. 


relativistic aspects). 
J. F. Mathiot. 1989, 29p IPNO-TH-8967, CONF- 
8909389 


In French. 
U.S. Sales Only. 


These lectures are devoted to a qualitative discussion 
of the ideas underlying the relativistic description of 
nuclear structure in the independent icle model. 
We shall briefly recall the main properties of the non- 
relativistic NN potential. Then, the relativistic 
Brueckner-Hartree-Fock approximation will be de- 
scribed. Two types of relativistic corrections appear in 
this approach: the kinematical ones which can already 
be included in the non-relativistic NN potential, and dy- 
namical ones which involve Nanti N components in the 
nuclear wave function. Finally, we shall discuss from a 
Critical point of view the validity of these ches to 
describe nuclear systems in the light of our present 
knowledge of the N-body system and of the structure 
of the nucleon. (ERA citation 16:008867) 
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DE91740642/GAR PC A01/MF A01 
Grenoble-1 Univ., Annecy (France). Lab. de Physique 
des Particules. 

Production of Phi in 200 GeV/nucleon S-U and O-U 
interactions. 

A. Baldisseri. Nov 89, 5p LAPP-EXP-8915 
International Eur ics conference on high-energy 


physics, Madrid (Spain), 6-14 Sep 1989 
be Sales Only. ‘ . 


Preliminary results on the low mass resonances region 
((rho), (omega) and (Phi)) from NA38 experiment are 
presented. ratio (Phi)/(omega) is studied (for high 
(rho)(sub T) dimuons) in correlation with the transverse 
neutral energy E(sub T) of the collision. This ratio in- 
creases with increasing E(sub T), for both S-U and O-U 
interactions. (ERA citation 16:008645) 
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DE91740643/GAR PC A02/MF A01 
Grenoble-1 Univ., Annecy (France). Lab. de Physique 
des Particules. 

New scalar meson decaying into eta pi(sup 0) and 
results of eta (sup ,) pi (sup O) analysis at 100 GeV/ 


Cc 

M. Boutemeur, and M. Poulet. Dec 89, 7p LAPP- 
EXP-8917 

U.S. Sales Only. 


We report on the observation of a new isovector-scalar 
meson, S (1322) J(sup PC) = O(sup + +), in the par- 
tial wave analysis of the (eta) (pi)(sup 0) system and 
discuss arguments for substituting this meson to a(sub 
0) (980) in the (sup 3)P(sub og)antiq-nonet. We also 
present results on the analysis of the (eta)(sup ,) 
(pi)(sup 0) system and give an upper limit for BR(- 
M(1406) (yields) (eta)(sup ,) (pi)(sup 0))/BR(M(1406) 
(yields) (eta) pibiteup 0)) for the exotic state 
M(1406)J(sup PC) = 1(sup -+) observed in the (eta) 
(pi)(sup 0) mode. (ERA citation 16:008646) 
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Hadronic and subhadronic degrees of freedom in 
nuclear physics. 

R. Vinh Mau. 1989, 76p IPNO-TH-8984, CONF- 
8702188 

Workshops and summer schools on nuclear physics, 
ORSAY (France), Feb 1987. 

U.S. Sales Only. 


The Nuclear Physics lectures given at Workshops and 
Summer Schools from February 1987 to August 1989 
are summarized. The main features and results of the 
conventional low energy hadron physics, in the frame- 
work of hadronic degrees of freedom, are reviewed. 
Recent tests on nucleon-nucleon potential models are 
described. The results obtained with the explicit use of 
quark ees of freedom are presented. An introduc- 
tion to SI solitons and recent developments on 
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ians for low energy hadron physics 
are discussed. ( 


‘A citation 16:008604) 
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oon 

y of light neutron deficient nuclei: 
(cup Saran oe (sup 27)S decays. 

el. 1989, 19p IPNO-DRE-8947 

Workshop on the contribution to the Nuclear Structure 
of Light Nuclei far from Stability Experiment and 
Theory Workshop, Overnai (France), 27-29 Nov 1989. 
U.S. Sales Only. 


The experimental results obtained at Ganil with the 
Lise spectrometer, on the decay of the isotopes (sup 
31)Ar and (sup rola are oe The data is dis- 
cussed and compared with the predicted IAS excita- 
tion energies and with shell-model calculations. In the 
case of the (sup 31)Ar, the predicted direct two-proton 
decay is not verified and the estimated two-proton 
separation energy is S(sub 2p) = 6 (plus minus) 130 
KeV. Several beta-delayed proton transitions are ob- 
served. Beta-delayed two-proton emission from the 
isobaric analog state is shown for both isotopes. (ERA 
citation 16:008798) 


DES1740646/GAR PC A04/MF A01 
Paris-11 Univ., Orsay (France). Inst. de Physique Nu- 
cleaire. 

Connexion de Berry. (Berry’s connection). 

J. Le Tourneux. 1989, 53p | NO- TH-8933 

In French. Interuniversity workshop on nuclear phys- 
ics, Esneux (France), 14-16 Sep 1988. 

U.S. Sales Only. 


A course on the Berry’s connection is presented. The 
main steps leading to the Berry’s discovery are re- 
viewed and the obtained equations are examined. 
Some applications of Berry’s formulation are present- 
ed. They include diatomic molecules, dipole-quadru- 
pole interaction in spherical mucleus and diabolic pair 
transfer. The experimental results presented are the 
spectrum of the Na(sub 3) molecule, the propagation 
of photons in an helical optical fiber and the neutron 
spin rotation. Non-abelian problems and the Ahar- 
onow-Anandan phase are discussed. (ERA citation 
16:009040) 
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DE91740647/GAR PC A03/MF A01 
Aan Ml Univ., Orsay (France). Inst. de Physique Nu- 
cleaire. 

Very forward studies of projectile-like fragments 
by using a telescopic mode of a double spectrom- 


eter. 

C.O. gg 1989, 26p IPNO-DRE-8949, CONF- 
891213. 

pa nell of pr 
nuclei far from — 
(France), 1-4 Dec 19) 
U.S. Sales Only. 


ojectile fragmentation in the study of 
4 symposium (10th), DOURDAN 


> we the tenth anniversary of projectile fragmentation, 
ped uestion of the real occurrence of this process at 
the GANIL energies seems to be still open. At first, we 
will see the importance of doing complete angular dis- 
tribution including very forward measurements in the 
study of the fragmentation process. Then, a new 
of use of a double spectrometer will be presented and 
the possibility to get precise angular measurements at 
and around O(sup 0), even at very small excitation en- 
ergies, will be demonstrated. At last, some results ob- 
tained at O(sup 0) will be compared to grazing angle 
measurements. (ERA citation 16:008764) 
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DE91740653/GAR PC A03/MF A01 
Paris-11 Univ., Orsay (France). Inst. de Physique Nu- 
cleaire. 

Delta dans les noyaux. Experiences. (Delta in 
nuclei. Experiments). 

M. Roy-Stephan. 1989, 40p IPNO-DRE-8945, CONF- 
8909389 


In French. 
U.S. Sales Only. 


Experimental aspects of the (Delta) excitation will be 
presented. The (Delta) excitation in nuclei will be com- 
pared to the free (Delta) excitation. Various probes will 
be reviewed and their specific features will be under- 
lined. (ERA citation 16:008637) 
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pi ly Univ., Orsay (France). Inst. de Physique Nu- 
Cleaire. 

Contribution a l’etude des oy eo d’or et de pla- 
tine: transition de forme par spectroscopie laser. 
(Contribution to the of gold and platinum 
— shape transition by laser spectroscopy). 

F. Le Blanc. Jun 89, 130p IPNO-T-9001 

In French. 

U.S. Sales Only. 


In order to get informations on ground-state shape of 
transitional nuclei situated far from stability, atomic 
spectroscopy measurements were performed by 
means of laser resonant ionization on laser-desorbed 
radioactive atoms mass-separated using the ISOCELE 
facility (PILIS). The hyperfine structure of (sup 
185P)t,(sup 187P)t,(sup 189P)t,(sup 191)Pt has been 
obtained with MHz resolution from which have 
been extracted quadrupole and magnetic moment 
values (Q and (mu)). Isotopic shifts from (sup 186)Pt 
up to (sup 198)Pt were measured. The results show 
that there is a shape transition from oblate or triaxial 
sh to prolate shape between (sup 187)Pt and (sup 
185)Pt. Assuming an axial symmetry for the nucleus, 
theoretical (mu) values have been calculated. They are 
in good yest ae with the experimental values for 
(sup 185)Pt assumed to be prolate and (sup 195)Pt 
assumed to be oblate, whereas for (sup 187P)t,(sup 
189P)t,(sup 191)Pt the sign of (mu) is not reproduced. 
A new set-up PILIS II has been designed and installed 
on-line with ISOCELE. Preliminary results of quadru- 
= moments of (sup 191)Au and (sup 186)Au have 
in obtained. (ERA citation 16:008828) 
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DE91740656/GAR PC A06/MF A0O1 
—.° Univ., Orsay (France). Inst. de Physique Nu- 
cleaire. 

Electroproduction de pion au seuil sur le nucleon. 
Contribution a la mesure du facteur de forme axial 
du nucleon. (Pion electroproduction at threshold 
on the nucleon. Contribution to the measurement 
of the nucleon form factor). 

Thesis. 

M. A. Duval. Nov 89, 104p IPNO-T-8913 

In French. 

U.S. Sales Only. 


A pion electroproduction experiment is discussed. The 
experiment is carried out at threshold on the proton, at 
the Saclay Linear Accelerator. The scattered electron 
and the produced pion are detected in coincidence. 
The aim of the investigation is to measure the nucleon 
axial form factor. Theoretical concepts and previous 
experiments are reviewed. The experimental set-up is 
described, in particular the new pion arm and the trig- 

r simulation. The preliminary analysis of six kinema- 
tical points at the momentum transfer of two inverse 
fermis squared shows the feasibility of the experiment. 
The pions detection and their identification are satis- 
factory and allow measurements to be performed. 
(ERA citation 16:008639) 


147,544 
DE91740660/GAR PC A04/MF A01 
Po th Univ., Orsay (France). Inst. de Physique Nu- 
cleaire. 
Semiclassical expansions for confined N fermion 
systems. 

. Krivine, J. Martorell, and M. Casas. 1989, 72p 
IPNO-TH-8907 
U.S. Sales Only. 


A new derivation of the Wigner Kirkwood expansion for 
N-fermion systems is presented, showing explicitly the 
connection to the WKB approximation for a single 
level. This allows to study separately the two ansatz 
required to obtain the semiclassical expansions: the 
asymptotic expansions in powers of (Dirac h) and the 
smoothing of quantal effects. We discuss the one di- 
mensional and three dimensional, with spherical sym- 
metry, cases. Applications for standard potentials 
used in nuclear physics are described in detail. (ERA 
citation 16:009038) 
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DE91740661/GAR PC A05/MF A01 
fo ody Univ., Orsay (France). Inst. de Physique Nu- 
Cleaire. 


Classical diffusion of a particie in a one-dimen- 
sional random force field. 

J. P. Bouchaud, A. Comtet, A. ote 

aaaee. and P. Le Doussal. 1989, 77p IPNO-TH- 
U.S. Sales Only. 


We present a comprehensive study of the motion of a 
damped Brownian particle evolving in a static, one di- 
mensional gaussian random force field. We provide 
both a clear physical picture of the process and a vari- 
ety of analytical techniques. As the average bias (mu) 
is increased, a succession of different diffusion laws is 
observed: Sinai’s diffusion, anomalous drift, anoma- 
lous dispersion, and finally normal diffusion, apart from 
— tails outside the scaling region. We show that 

Il those results can be understood in simple terms 
through a large scale description of the problem as a 
directed walk among traps characterized by a broad 
distribution of release time. From this analysis, the full 
asymptotic probability distributions (averaged over dis- 
order) are precisely determined, in terms of Levy 
stable laws. Sample to sample fluctuations are dis- 
cussed. The probability of presence at the initial point 
is more specifically addressed. It amounts to compute 
the density of states of a Schrodinger equation 
special type of random potential. We obtain exactly the 
average over disorder of this quantity, using two differ- 
ent approaches: the Dyson-Schmidt technique, and 
the replica method. Both reveal interesting technical 
features, and the latter can be used to obtain informa- 
tion on the full probability distribution (and Green func- 
tion). Some physical applications of this model are dis- 
cussed. (ERA citation 16:009039) 
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DE91740662/GAR PC A04/MF A01 
Paris-11 Univ., Orsay (France). Inst. de Physique Nu- 
Cleaire. 

Analysis of the generator coordinate method in a 
study of shape isomerism in (sup 194)Hg. 

P. Bonche, P. H. Heenen, J. Meyer, J. Dobaczewski, 
and H. Flocard. Oct 89, 69p IPNO. TH-8958 

U.S. Sales Only. 


We investigate the properties of the Generator Coordi- 
nate Method (GCM) on a collective basis of BCS 
states. The method is applied to a study of large ampli- 
ym ona namics in the nucleus (sup 194)Hg. 

~_— the GCM levels, we discuss candidates for a 
pre le shape isomerism associated with a second- 
ary deformed minimum at large deformation (Q 
(approx) 45b). We also analyze standard approxima- 
tion schemes based on the gaussian overlap approxi- 
mation which lead to a collective Schrodinger equa- 
tion. We compare their predictions with the exact GCM 
results for the particular case of (sup 194)Hg. (ERA 
citation 16:008838) 
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DE91740663/GAR PC A04/MF A01 
Paris-11 Univ., Orsay (France). Inst. de Physique Nu- 
Ccleaire. 

sup 3He impurities on liquid (sup 4)He: possible ex- 
istence of excited states. 

N. Pavloff, and J. Treiner. 1989, 56p IPNO-TH-9003 
U.S. Sales Only. 


We study, using a density functional approach, the 
properties of the two dimensional system fo by 
(sup 3)He atoms on the surface of liquid (sup 4)He, as 
a function of (sup 3)He coverage N(sub s). We find that 
the excited state recently proposed by Dalfovo and 
Stringari in the case of infinite dilution does survive 
when the number of surface (sup 3)He atoms in- 
creases. For small values of N(sub s), the surface ten- 
sion (sigma) is, as expected, linear in N(sub s)(sup 2). 
For N(sub ~~. equal)0.035 atom per square- 
Angstrom, i.e. half a monolayer, a new type of surface 
state starts being occupied, and this feature manifests 
itself by a change in the slope of (sigma) as a function 
. N(sub s)(sup 2) and, more clearly, by a discontinuity 
surface specific heat, which increases by a 
factor of almost 2. These predictions call for experi- 
mental investigations. (ERA citation 16:008780) 
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Grenoble-1 Univ., Annecy (France). Lab. de Physique 
des Particules. 





No-lose measurement of the hadronic and of the 
leptonic Z widths. 
G. Girardi, W. — and C. Verzegnassi. Jan 90, 
21 - LAPP-TH-27: 
Sales a" 


We show that a high precision measurement of the full 
hadronic, of the leptonic Z(sub 0) widths and of their 
ratio in the forthcoming run at LEP 1 might already 
allow, under realistic experimental conditions, to either 
discover clear evidence for New Physics of well identi- 
fiable origin or, at least, to set stringent bounds on the 
top mass valid in an extended, not Minimal, Standard 
Model independently of the value of the (rho) parame- 
ter. (ERA citation 16:008702) 
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Paris-11 Univ., Orsay (France). Lab. de |’Accelerateur 
Lineaire. 
Hadron collider physics at the Cern SPS. 
J. M. Gaillard. Dec 89, 11p LAL-8948 
International Europhysics conference on high-energy 
We yor (Spain), 6-14 Sep 1989. 

Sales On! 


The results of the experiments of the CERN antipro- 
ton-proton collider, collected during the 1988 and 
1989 runs, are summarized. The results of the W and Z 
hadronic decays are discussed. The results obtained 
from samples of W (yields) e (nu) and Z (yields) e(sup 
+)e(sup -) events for the W and Z production cross 
section times branching ratio and for p(sub T) are in 
good agreement with theoretical expectations. The 
measurements of W and Z mass are discussed. Lower 
limits of 61 GeV/c(sup 2) (UA1) and of 67 GeV/c(sup 
2) (UA2) are reported for the mass of the top quark. 
(ERA citation 16:008642) 
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Update and bearers of the ALEPH Higgs 
decay simulation HOSDECAY. 

P. Janot. Dec 89, 27p LAL-8945 

U.S. Sales Only. 


In order to analyse accurately the large amount of data 
collected by ALEPH in 1989 (about 30000 Z(sup 0)’s), 
the Higgs decay simulation program HODECAY was 
refined in many respects. The differences between 
that program and the new HOSDECAY are described 
in detail in this note. Some results and numbers are 
also presented. (ERA citation 16:008700) 
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DE91740727/GAR PC A03/MF A01 
Grenoble-1 Univ., Annecy (France). Lab. de Physique 
des Particules. 

Coset construction for the super W(sub 3) algebra. 
K. Hornfeck, and E. Ragoucy. Jan 90, 30p LAPP-TH- 


276-90 
U.S. Sales Only. 


An explicit realization of the super W(sub 3) (SW(sub 
3)) algebra is performed using the coset construction. 
The corresponding value of c = 10/7 is the only one 
for which unitary representations of the SW(sub 3) 
exist. We then determine the unitary highest weight ir- 
reducible representation series of this algebra. (ERA 
citation 16:008737) 
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DE91740728/GAR PC A03/MF A01 
Lyon-1 Univ., Villeurbanne (France). Inst. de Physique 
Nucleaire. 

Search for nuclear fusion in deuterated targets 
under cluster beam impact. 

M. Fallavier, J. Kemmler, R. Kirsch, J. C. Poizat, and 
J. Remillieux. Apr 90, 23p LYCEN-9012 

U.S. Sales Only. 


Stimulated by a recent report from Brookhaven on ob- 
servation of dd fusion under impact of heavy water 
clusters on deuterated solid targets, we undertook a 
_— study with pure deuterium clusters in the same 
e of incident energy per deuteron (less than 1 
keV). We observed no fusion event and our upper limit 
Po the fusion rate is more than one order of magnitude 
below the Brookhaven value. Additional measure- 
ments performed with N(sub n)(sup +) projectiles 
were not conclusive but showed that beam contamina- 
tion problems may be very serious. (ERA citation 
16:008782) 
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—e de France, Paris. Lab. de Physique Corpuscu- 
aire. 

Charmonium or into Soaman Phi final state. 
M. Benayoun, V. L. Chernyak, and I. R. Zhitnitsky. 
1990, 27p LPC-9002 

U.S. Sales Only. 


We calculate the decay widths of various C-even char- 
monium levels into the (omega) (Phi) final state. We 
show that this doubly OZ! suppressed decay mode is 
not actually much smaller as compared to the ordinary 
(rho) (rho) mode. The branchi ae obtained are 
given. In connection with these modes, we dis- 
cuss the deviations from the quark model U (3)-sym- 
metry, the role of higher twists and that of power cor- 
rections in the charmonium region Q(sup 2)(approx 
equal)10 GeV(sup 2). (ERA citation 16:008706) 
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cleaire. 
= to stabilize a soliton in the one-loop sigma- 
B. Moussallam. Feb 90, 38p IPNO-TH-9014 

U.S. Sales Only. 


The viability of a soliton in the one-loop (sigma)-model 
in the presence of an omega meson is studied. The 
effective action is estimated in a mean field treatment 
and an approximate expression of the baryonic current 
is used. Renormalization is shown to be conveniently 
effected in the phase shift formalism, using the (zeta)- 
function method. The soliton is still found to be unsta- 
ble. Next, we calculate the determinant coming from 
the bosonic fluctuations. It is found to be nearly satu- 
rated by the first term in the derivative expansion. It is 
confirmed that this determinant cannot stabilize a soli- 
ton against scaling and that it is dominated at short 
distances by the fermionic determinant. Finally, effec- 
tive actions with an explicit momentum cutoff are con- 
sidered. The mass can have a well defined minimum in 
this case, but this result is shown to depend crucially 
on the smoothness of the cutoff function. (ERA citation 
16:008735) 
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Characteristic function and Spitzer’s law for the 
winding angle distribution of planar brownian 
curves. 

J. Desbois. Jan 90, 18p IPNO-TH-9006 

U.S. Sales Only. 


Using the analogy between brownian motion and 
Quantum Mechanics, we study the winding angle 
(theta) of planar brownian curves around a given point, 
say the origin O. In particular, we compute the charac- 
teristic function for the probability distribution of (theta) 
and recover Spitzer’s law in the limit of infinitely large 
times. a we study the (large) change in the wind- 
ing angle distribution when we add a repulsive poten- 
tial at the origin. (ERA citation 16:009043) 
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Winding of Planar Brownian Curves. 

A. Comtet, S. Ouvry, and J. Desbois. Jan 90, 27p 
IPNO-TH-9002 

U.S. Sales Only. 


We compute the joint probability for a brownian curve 
to wind n times around a prescribed point and to en- 
close a given algebraic area. An estimate from below 
of the arithmetic area is obtained. (ERA citation 
16:009042) 
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In quantum mechanics it is not possible to define a 
probability for finding a particle at position r with mo- 


transform. 
J. iY Martorell. 1990, 31p 


147,561 


PHYSICS 
General 


mentum p. Nevertheless there is a function introduced 
ins 


DE91740734/GAR PC A03/MF A01 
Paris-11 Univ., Orsay (France). Inst. de Physique Nu- 


cleaire. 
Ce Ce CERES tet wee 


we and N. Vinh Mau. Dec 89, 21p IPNO-TH- 


The Peieris-Vinh Mau local approximation 
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Topological field theory: zero-modes and renor- 


and G. Thompson. Sep 89, IPNO-TH- 
pompness as 


ea oe ae aN 
vables in various Topological Field Theories by means 
of the explicit introduction of the zero-modes into the 
BRST algebra. metric quantum mechanics 
and Topological Yang-Mills theory are dealt with in 
detail. It is shown that due to the presence of fermionic 
zero-modes the BRST algebra may be dynamically 
broken leading to non trivial observables albeit the 
local cohomology being trivial. Set ee tee 
coupling constant independence of the observables 
= — valid. A renormalization procedure is given that 
‘ectly incorporates the zero-modes. Particular at- 
tention rE to the conventional gauge fixing in 
Topological Yang-Mills theories, with emphasis on the 
geometrical character of the fields and their role in the 
oon tnality of the observables. (ERA citation 
16:008734) 
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Influence of the hexadecapole 
— vibrations in (sup 168)Er. 

— and M. K. Jammari. 1990, 20p ISN- 
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The (mu)=2 part of the he: le force is intro- 

duced in the multiphonon Tmothod. Special 

put on the anharmonicities of the ( ibrati 

in (sup 168)Er. The isoscalar hexa 

stre to the states | = 4 at 995 and 2055 keV are 

calculated. On one hand, it is found that this introduc- 

tion does not change the anharmonic character of the 

(gamma) vibrations obtained previously. On the other 
the description of the B(ISE4) transitions is 

slightly improved by the hexadecapole force. (ERA ci- 

tation 16:008829) 


forces on the 


147,561 

DE91740737/GAR PC A03/MF A01 
Paris-11 Univ., Orsay (France). Inst. de Physique Nu- 
cleaire. 


Sa ee Gee S Qe 


poy mony ~ Comtet, and S. Ouvry. 1990, 33p 
IPNO-TH-90 
U.S. Sales Oniy. 


We study the quantum mechanical scattering of a par- 
ticle on a two dimensional non compact Riemannian 
manifold of constant negative curvature embedded in 
a constant external magnetic field. The interplay be- 
tween fundamental group operations and gauge tran- 
formations allows to compute the scattering states. A 
closed expression for the phase shift of a plane wave 
entering the torus through its leak is shown to invoive 
the quantized magnetic flux. (ERA citation 16:008869) 
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Autocorrelation function and quantum recurrence 
of Wavepackets. 

M. Nauenberg. Feb 90, 22p IPNO-TH-9018 

U.S. Sales Only. 


Quantum wavepackets follow classical orbits and 
spread initially with time except for the special case 
when the energy levels are equally spaced, e.g. the 
harmonic oscillator. However, for integrable systems 
bound localized wavepackets can exhibit at long times 
quantum recurrences which do not have a classical 
correspondence. For the Coulomb potential the recur- 
rence time is approximately n/3 times the Kepler 
period 2(pi)n(sup 3), where n is the mean value of the 
principal quantum numbers of the wavepacket. (ERA 
citation 16:008870) 


147,563 

DE91740739/GAR PC A03/MF A01 
Paris-11 Univ., Orsay (France). Inst. de Physique Nu- 
cleaire. 

Quadrupole collective correlations and termina- 
tion of the superdeformed bands in mercury. 

P. Bonche, J. Dobaczewski, H. Flocard, J. 
Dobaczewski, and P. H. Heenen. Mar 90, 28p IPNO- 
TH-9025 

U.S. Sales Only. 


Fully self-consistent Generator Coordinate Method 
calculations have been performed on a basis of qua- 
drupole constrained Hariree-Fock plus BCS wave 
functions for the five even mercury isotopes (sup 190- 
198) Hg. The GCM results support conclusions drawn 
from previous HF +BCS calculations. The predicted 
evolution of superdeformed band head (shape isomer) 
properties as a function of the neutron number is con- 
sistent with the data. Using calculated transition matrix 
elements, we evaluate in-band versus out-of-band 
quadrupole decay and explain the sudden termination 
of the superdeformed band. (ERA citation 16:008839) 


147,564 

DE91740740/GAR PC A03/MF A01 
Paris-11 Univ., Orsay (France). Inst. de Physique Nu- 
cleaire. 

Enrichissement du calcium naturel en isotope (sup 
48) Ca par electromigration en sel fondu. (Enrich- 
ment of natural calcium with (sup 48) Ca by elec- 
tromigration in molten salt). 

G. Lagarde, R. Bimbot, and Y. Legoux. 1990, 39p 
IPNO-DRE-9001 

In French. 

U.S. Sales Only. 


A method for producing calcium enriched with (sup 48) 
Ca by means of electromigration technique is present- 
ed. The aim of the study is the production of the calci- 
um isotope for utilization in ion sources. The scheme of 
the electrolytic cell system and the operating param- 
eters are presented. The reliability of the equipment 
and the experiments designed to evaluate the func- 
tional optimization of the system are examined. The 
obtention of calcium, with a factor of enrichment of ap- 
proximately 10, from 225 g of Ca Br2 in 8 months is 
possible. (ERA citation 16:007274) 


147,565 

DE91741141/GAR PC A10/MF A02 
Beschleunigerlaboratorium der Univ. und Technischen 
Univ. Muenchen, Garching (Germany, F.R.). 
Beschleunigerlaboratorium der Universitaet und 
der Technischen Universitaet Muenchen. Jahres- 
bericht 1989. (Beschieunigerlaboratorium der Uni- 
versitaet und der Technischen Universitaet Muen- 
chen. Annual report 1989). 

1990, 223p INIS-mf-12162 

In German. 

U.S. Sales Only. 


The annual report of the accellerator laboratory docu- 
mentates the numerous activities of the nuclear physi- 
cists at both Munich universities. It describes extensive 
experimental research work at the Munich tandem ac- 
celerator and at external research facilities, far-reach- 
ing theoretical investigations, and novel apparative de- 
velopments. Focal points of present measurements at 
the tandem accellerator are work on the mechanism of 
heavy ion reactions: transfer below the barrier, emis- 
sion of light particles and production of high energy 
gamma radiation. Additionally, the report documen- 
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tates the experiments of Munich groups at external re- 
search facilities and apparative developments for such 
projects, e.g. myon-catalyzed hydrogen fusion, reac- 
tions with mesonic degree of fr m, interactions 
with antiprotons, and particularly heavy ion reactions 
at 7 energies. To be named too in this context are 
the detector developments of the laboratory for nucle- 
ar physics measuring techniques and the work of the 
two target laboratories. The brief survey of the work of 
the theorists demonstrates the diversity of activities 
and reflections which deal with nuclear structure and 
reaction dynamics: Detailed investigations of non-rela- 
tivistic many-body models, work on collective degrees 
of freedom, and, increasingly, field-theoretical work 
considering subnuclear degrees of freedom. Of par- 
ticular interest is hot, compressed nuclear matter, i.e. 
the nuclear equation of state. (orig./DG), (ERA citation 
16:008006) 


147,566 
N91-21331/4/GAR PC A24/MF A03 
Jet Propulsion Lab., Pasadena, CA. 

a of the First Workshop on Container- 
less Experimentation in Mic ee 

E. H. Trinh. 1 May 90, 562p NAS 1.26:187806, JPL- 
PUBL-90-30, NASA-CR-187806 

Workshop Held in Pasadena, CA, 17-19 Jan. 1990. 


No abstract available. 


147,567 
N91-21345/4/GAR 
(Order as N91-21331/4/GAR, PC ——- 


Intersonics, Inc., Northbrook, IL. 

Netm of Liquids at High Temperatures Using Polar- 
ization Techniques. 

S. Krishnan, J. K. R. Weber, P. C. Nordine, and R. A. 
Schiffman. 1 May 90, 5p 

In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 237-241. 


Temperature measurement and control is extremely 
important in any materials processing application. 
However, conventional techniques for non-contact 
temperature measurement (mainly optical pyrometry) 
afe very uncertain because of unknown or varying sur- 
face emittance. Optical properties like other properties 
change during processing. A dynamic, in-situ measure- 
ment of optical properties including the emittance is 
required. Intersonics is developing new technologies 
using polarized laser light scattering to determine sur- 
face emittance of freely radiating bodies concurrent 
with conventional optical pyrometry. These are suffi- 
cient to determine the true surface temperature of the 
— Intersonics is currently ——. a system 
called DAPP, the Division of Amplitude Polarimetric 
Pyrometer, that uses polarization information to meas- 
ure the true thermodynamic temperature of freely radi- 
ating objects. This instrument has potential use in ma- 
terials processing applications in ground and space 
based equipment. Results of thermophysical and ther- 
modynamic measurements using laser reflection as a 
temperature measuring tool are presented. The impact 
of these techniques on thermophysical property meas- 
urements at high temperature is discussed. 


147,568 
N91-21374/4/GAR 
(Order as N91-21331/4/GAR, PC A24/MF 
A03) 


Vanderbilt Univ., Nashville, TN. 
Metrology of Spherical Shells Using Synchrotron X 


ray Microtomography. 
. Allen, and K. L. Damico. 1 May 90, 


A. B. Hmelo, J. 

4p 

In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 455-458. 


With recent advances in solid state imaging technolo- 
gy and the increasing availability of synchrotron x-ray 
radiation sources, synchrotron x-ray microtomography 
is emerging as a nondestructive technique for the eval- 
uation of the structure and composition of small speci- 
mens with spatial resolution in the micron range. Syn- 
chrotron radiation offers the following advantages over 
conventional x-ray sources: high brightness, continu- 
ous emission which is tunable over a large ener 

range, faster data collection rates, and a highly colli- 
mated beam of large cross section permitting the illu- 
mination of large specimens. Synchrotron x-ray micro- 
tomography enables the structure of individual 
spheres to be evaluated in order to reveal the concen- 
tricity and sphericity of the internal void and the uni- 
formity of the shell wall in the case of high quality 


spherical shells for Sandia National Laboratories’ Iner- 
tial Confinement Fusion project. 


147,569 
N91-21377/7/GAR 
(Order as N91-21331/4/GAR, PC —_ 


Rice Univ., Houston, TX. 

High Temperature Thermal Diffusivity Determina- 
= “treopsge: for Solids and Liquids (Abstract 
¥, Covezhog, P. V. R. Suryanarayana, and U. B. 
Sathuvalli. 1 May 90, 1p 

In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 479. 


A new method for measuring the thermal diffusivity of 
materials at high temperatures is presented. The 
method is applicable to solids on Earth, and to liquids 
in the reduced gravity environment of space. It is espe- 
cially suited to levitated liquid metals at elevated tem- 
peratures where thermal diffusivity data is not avail- 
able. The method is applied in two parts, such that 
lumped analysis is valid in the first part, and Fourier’s 
law of conduction is valid in the second. In both parts, 
the spherical specimen is assumed to have been 
heated to a desired temperature and cooled. An in- 
verse conduction problem is then formulated and 
solved using Laplace transformation techniques. 
Using this solution, sample sizes, and experimentally 
obtained surface temperature history, the thermal dif- 
fusivity is determined by minimizing a function that sati- 
sifies the heat balance at the surface. Minimization is 
performed using a modified quasilinearization algo- 
rithm. Accuracy is very sensitive to error in the temper- 
ature data and increases with better curve fits to the 
temperature data. An error analysis is also performed, 
and the effect of errors in the various parameters on 
the evaluated thermal diffusivity is determined. An ex- 
perimental study for solids on Earth is suggested, 
before development for implementation in space. 


147,570 
N91-21800/8/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
ineering, Hampton, VA. 
lumerical Recovery of Certain Discontinuous 
Electrical Conductivities. 
Final Report. 
K. Bryan. Mar 91, 29p NAS 1.26:187543, ICASE-91- 
33, NASA-CR-187543 
Contract NAS1-18605 


The inverse problem of recovering an electrical con- 
ductivity of the form Gamma(x) = 1 + (k-1)(sub 
Chi(D)) (Chi(D) is the characteristic function of D) ona 
region omega is a subset of 2-dimensional Euclid 
space from boundary data is considered, where D is a 
subset of omega and k is some positive constant. A 
linearization of the forward problem is formed and 
used in a least squares output method for approxi- 
mately solving the inverse problem. Convergence re- 
sults are proved and some numerical results present- 
ed. 


147,571 

N91-21847/9/GAR PC A04/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Detetores de Radiacoes Nucleares (Nuclear Radi- 
ation Detectors). 

L. A. Schuch, and D. J. R. Nordemann. Nov 90, 66p 
INPE-5090-MD/44 

In Portuguese; English Summary. 


Detectors of nuclear radiation, such as gaseous detec- 
tors, scintillators, and semiconductors, are presented 
through their general properties and with their operat- 
ing systems. The semiconductor detectors are studied 
with more details. 


147,572 

N91-21863/6/GAR PC A03/MF A01 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica, 
Amsterdam (Netherlands). 

Roosterpulser (Grid Pulse Generator). 

P. P. M. Jansweijer, and J. T. Vanes. 1990, 39p 
DIGEL-1990-6, ETN-91-99051 

Text in Dutch. 


A fast pulse generator was designed for the grid of the 
injector of the electron accelerator MEA in order to 
shoot the electrons emitted by the cathode into the 
bundle pipe where they are accelerated. The genera- 





tor delivers a high voltage pulse of maximum 6000 V 
with a rise tile smaller than 50 ns. This results in a slow 
rate of more than 120,000 V/microsecond. A current 
of 8 A is required to charge the 60 pF capacity of the 
oy up to 6000 V is 50 ns. The maximul pulse length is 

microseconds with a 500 Hz pulse repetition fre- 
quency. During these 5 microseconds the pulse ampli- 
tude stability is better than 0.1 percent. 


147,573 

N91-21938/6/GAR PC A04/MF A01 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
rt Raumfahrt e.V., Lampoldshausen (Germany, 


F 

Theoretical investigation of the Injection and 
Evaporation of Water in a Hydrogen/Oxygen 
Steam Generator. 

S. Beer. ey 90, 68p DLR-FB-90-20 

In German; English Summary. Report Will Also Be An- 
nounced as Translation (Esa-TT-1252). 


For the cooling of the reaction products resulting from 
a stoichiometric hydrogen/oxygen combustion, water 
is injected normal to the gas stream. The penetration 
of the jet strongly influences the temperature distribu- 
tion across the streaming water vapor. The penetration 
of the jet is calculated by using the jet shedding model. 
The results are compared with the data of the garden 
hose model. To calculate the lifetime of a water droplet 
in super heated stream, several models are devel- 
oped. The parameters of the injection and evaporation 
process are varied and analyzed. 


147,574 
PB91-187088 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Atomic and Plasma Radiation Div. 
Electric Quadrupole and Magnetic Dipole Transi- 
tion Probabilities in Potassium Isoelectronic Se- 
uence. 
inal rept. 
M. A. Ali, and Y. K. Kim. 1988, 6p 
Sponsored by Department of Energy, Washington, DC. 
Office of Fusion Energy. 
Pub. in Physical Review A 38, n8 p3992-3997 1988. 


Electric quadrupole and magnetic dipole transition 
probabilities between 3p(6)4s doublet S(1/2) and 
3p(6)3d doublet D(3/2), doublet D(5/2) levels for K 
through Mo(23 +) have been calculated in the relativis- 
tic Dirac-Fock single configuration approximation. The 
positions of the (excited) 4s doublet S(1/2) level for 
Mn(7+)-Mo(23+) are predicted along with the fine 
structure splitting in the ground configuration 3p(6)3d. 


147,575 

PB91-187211 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Temperature and Pressure Div. 
H20(I)-H2O(I11)-H2O(L) Triple Point of Water as a 
Fixed Pressure Point. 

Final rept. 

N. Bignell, and V. E. Bean. 1988, 5p 

Pub. in Metrologia 25, n4 p205-209 1988. 


An apparatus to use the H2O(I)-H2O(III)-H2O(L) triple- 
point as a fixed pressure point is described. A tech- 
nique to establish the three phases simultaneously in 
the cell is given. The value of the pressure was meas- 
ured with a piston gage and was found to be 208.829 
+ or - 0.025 MPa at the 99.7 percent confidence level. 


147,576 

PB91-187302 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Quantum Metrology Div. 

Angular Distribution of Ejected Electrons in Reso- 
nant Auger Processes of Ar, Kr, and Xe. 

Final rept. 

T. A. Carlson, D. R. Mullins, C. E. Beall, B. W. Yates, 
and J. W. Taylor. 1989, 16p 

Pub. in Physical Review A: General Physics 39, n3 
p1170-1185 1989. 


Angle-resolved electron spectroscopy with the help of 
synchrotron radiation has been used to study resonate 
Auger processes near the core shells of Ar2p, Kr3d 
on Xe4d. Results for the lowest energy resonances 
have received special attention: argon (Ar2p(3/2)- 
> 4s) at a photon energy of 244.4 eV, krypton (Kr3d(5/ 
2)->6p) at 91.2 eV, and xenon (Xe4d(5/2)->6p) at 
65.1 eV. The angular distribution parameters, beta, are 
evaluated for each of the resolved Auger peaks. Most 
striking is the occurrence of large negative beta values 


for some of the higher kinetic energy peaks. The re- 
sults are most apparent under high electron resolution. 
The beta values near -1 are justified in terms of the 
angular-momentum transfer theory, which predicts 
beta = -1 for parity unfavored transitions. Results on 
the Auger spectra are also given at lower kinetic ener- 
gies, for shake-up states, and for higher energy reson- 
ances, especially those involving vacancies in the core 
shells of the lower spin states. 


147,577 

PB91-187310 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Quantum Metrology Group. 

Unusual Degree of Angular Anisotropy in the Res- 
onant Auger Spectrum of Kr. 

Final rept. 

T. A. Carlson, D. R. Mullins, C. E. Beall, B. W. Yates, 
and J. W. Taylor. 1988, 4p 

= in Physical Review Letters 60, n14 p1382-1385 


The angular distribution parameter, beta, has been 
measured for the resonant Auger spectra in Kr follow- 
ing 3d-> 5p excitation. Unusually low values, close to - 
1, were seen for two bands. From optical spectroscopy 
data these bands are assigned to the final states 
4p(4)(triplet P)5p(quartet P(5/2), quartet P(3/2). Ac- 
cordintet D(5/2). 


147,578 

PBS1-187393 Not available NTIS 

National Inst. of Standards and Technology (NML), 

Gaithersburg, MD. Quantum Metrology Div. 

— Distributions of Electrons in Resonant 
ra. 

Final rept. 

J. W. Cooper. 1989, 3p 

= in Physical Review A 39, n7 p3714-3716, 1 Apr 

89. 


Recent measurements have shown that the angular 
distribution of Auger electrons observed in near 
threshold resonant excitation with energy resolution 
adequate to partially resolve the multiplet structure 
corresponding to final core states exhibited a marked 
change in the angular distributions as a function of 
final electron energy. A method of calculating these 
angular distributions is proposed which extends the 
formalism developed for treating angular distributions 
in photoeffect via a separation into parity favored and 
unfavored components. As an example of the use of 
the method, calculations are presented for the 2p-4s 
resonant Auger process in Argon and compared with 
recent experiments. 


147,579 

PB91-187401 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Quantum Metrology Div. 
Polarization and Anisotropy of X-ray Emission 
from Molecules. 

Final rept. 

P. L. Cowan. 1990, 14p 

Pub. in Proceedings of International Conference on X- 
Ray and Inner-Shell Processes (15th), Knoxville, TN., 
July 9-13, 1990, p696-709. 


X-ray emission from selectively excited core hole 
states in molecular gases can exhibit ee ae 
tion and anisotropic angular distributions. These ef- 
fects are attributable to the creation of an aligned en- 
semble of excited molecules within the otherwise ran- 
domly oriented molecular gas. This alignment can be 
created because the resonant excitation probability of 
core hole states can be strongly dependent upon the 
instantaneous molecular orientation. This effect pre- 
sents a novel opportunity for studying molecular sym- 
metries and the structure of matter in disordered 
phases. 


147,580 

PBS1-187443 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Quantum Metrology Div. 

Some Historical Remarks Concerning These Con- 
ferences: With Emphasis on the X-ray Component. 
Final rept. 

R. D. Deslattes. 1990, 10p 

Pub. in Proceedings of International Conference on X- 
ray and Inner-Shell Processes (15th), Knoxville, TN., 
July 9-13, 1990, p3-12. 


The text is an essay dealing with historical aspects of 
the series o International Conference on X-ray and 


147,584 


PHYSICS 
General 


Inner Shell Physics. It is intended as part of the preface 
to the Proceedings volume of the year’s Conference, 
X-90. It emphasizes not only the earliest meetings but 
also one that took place earlier and, though not gener- 
ally considered part of the present sequence, antici- 
pated much of what has transpired subsequently. 


147,581 

Phe nabw mod Be Not —- NTIS 
lation ureau of Standards (NML), Gaithersburg, 

MD. Atomic and Plasma Radiation Div. 

Quantum Electrodynamic to Spin 

Orbit Splitting in the Ground State of Aluminum- 

Like Ions. 

Final rept. 

Y. K. Kim, V. Kaufman, J. Sugar, and M. A. Ali. 1988, 


5p 

Sponsored by yy of Energy, Washington, DC. 
hae Oy Fusion Energy, and Howard Univ. Washing. 
ton, DC. 

Pub. in Jnl. of the Optical Society of America B 5, n10 
P2225-2229 1988. 


It is shown that the inclusion of QED corrections for 
the M-shell electrons substantially improves the agree- 
ment between multiconfiguration Dirac-Fock calcula- 
tions and experimental values on the spin-orbit split- 
ting in the ground state (3s(2)3p(2P)) of Al-like ions. 
Recommended values of the spin-orbit splitting are 
presented for Co(14+) through Xe(41 +). 


147,582 

PB91-189605 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Atomic and Plasma Radiation Div. 

Relativistic and Correlation Effects in the 2s3p 
Configuration of Beryilium-Like lons. 

Final rept. 

Y. K. Kim, A. W. Weiss, and W. C. Martin. 1988, 10p 
Sponsored by rtment of Energy, Washington, DC. 
Office of Fusion Energy. 

Pub. in Jni. of the Optical Society of America B 5, n10 
p2215-2224 1988. 


Relativistic and correlation effects cause several inver- 
sions of the ‘triplet’ and ‘singlet’ J=1 levels in the 2s3p 
configuration of Be-like ions. The authors have studied 
these effects in the range of atomic number Z = 6 - 54 
using both relativistic and nonrelativistic multiconfigur- 
ation wave functions. Theoretical predictions of ener- 

ies of these levels with respect to the 2s(2) singlet 

(0) ground level are compared with experimental 
data, and the authors conclude that overall, the predic- 
tions for the ions having Z = or > 12 are probably 
more accurate than the available measurements. Cal- 
culated oscillator strengths for these resonance transi- 
tions are also r . Near cadmium (Z = 48), the 
authors confirm still another inversion due to the com- 
plete dominance of relativistic effects, which has been 
reported earlier in the literature. 


147,583 

PB91-189746 Not available NTIS 

National Bureau of Standards (NML), Gaithersburg, 

MD. Electricity Div. 

Observation of Atoms Laser-Cooled Below the 
Limit. 

Final rept. 

P. D. Lett, R. N. Watts, C. |. Westbrook, W. D. 

Phillips, and P. L. Gould. 1988, 4p 

Sponsored by Office of Naval Research, Arlington, VA. 

Pub. in Physical Review Letters 61, n2 p169-172, 11 

Jul 88. 


The authors have measured the temperature of a gas 
of sodium atoms in ‘optical molasses’ to be as low as 
43 + or - 20 (micro)K. Surprisingly, this strongly vio- 
lates the generally accepted theory of Doppler cooling 
which predicts a limit of 240 (micro)K. Several comple- 
mentary measurements of the ballistic motion of 
atoms released from the molasses were used to deter- 
mine the temperature. 


147,584 

PB91-189753 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Quantum Metrology Div. 

Doppler Shift Attenuation Lifetime 

in (54)Cr Following Thermal Neutron Capture. 

Final rept. 

K. P. Lieb, H. G. Borner, M. S. Dewey, J. Jolie, and 
S. J. Robinson. 1988, 5p 

Pub. in Physics Letters B 215, n1 p50-54, 8 Dec 88. 
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The double crystal spectrometer GAMS4 in combina- 
tion with the ILL high flux reactor has been used to 
determine the lifetimes of the 3074 keV (2 sub 3, sup 
+) and 3720 keV (1,2)+ states in (54)Cr. The initial 
recoil energy of about 0.5 keV imparted by the primary 
jamma-radiation after thermal neutron capture in 
53)Cr produces Doppler broadened line shapes of the 
secon transitions. The large (2 sub 3, sup +)(2 
sub 1, sup +) M1 strength of B(M1) = 0.39(6)(mu sub 
n) squared suggests the (2 sub 3, sup +) state to be of 
— symmetry within the Interacting Boson model 


147,585 
PB91-192567 Not available NTIS 


Institute of es, cogs oo and Shitts f 


Review of Selected Data for the Period 1983 
through 1988. 

Bimonthly rept. 

N. Konjevic, and W. L. Wiese. c1990, 79p 

Prepared in cooperation with National Inst. of Stand- 
ards and Technology, Gaithersburg, MD. 

Included in Jnl. of nysical and Chemical Reference 
Data, v19 n6 p1307-1386 Nov/Dec 90. Available from 
American Chemical Society, 1155 16th St., NW, Wash- 
ington, DC. 20036-9976. 


A critical review of the available experimental data on 
Stark widths and shifts for spectral lines of non-hydro- 
genic neutral atoms and positive ions has been carried 
out. The review covers the period from 1983 through 
the end of 1988 and represents a continuation of earli- 
er critical reviews up to 1982. Data tables containing 
the selected experimental Stark broadening param- 
eters are presented with estimated accuracies. Guide- 
lines for the accuracy estimates have been devel 
during the previous reviews and are st ized. The 
data are arranged according to elements and spectra, 
and these are presented in alphabetical and numerical 
order, respectively. Comparisons with comprehensive 
calculations based either on the semiclassical theory, 
or--for multiply ionized atoms--on the modified se- 
miempirical approximation, are made whenever possi- 
ble, since the comparison with theory has often been a 
principal motivation for the experiments. 





147,586 
PBS1-194399/GAR PC A04/MF A01 
— Inst. of Standards and Technology, Gaithers- 
des D. 
ower of Fast Charged Particles in 
Hee ~ one Boman 


ivy 
H. Bichsel. Apr 91, 74p NISTIR-4550 
— in cooperation with Bichsel (Hans), Seattle, 


The stopping power formula from Bethe’s theory con- 
tains terms which are known only approximately and 
must be estimated with the use of experimental data. 
These terms inciude a material constant, the mean ex- 
citation energy of the medium, and the shell-, Bloch- 
and Barkas-corrections. In an analysis of measured 
proton and alpha-particle stopping powers and ranges, 
modifying parameters have been introduced into these 
corrections, and the mean excitation energy was si- 
multaneously adjusted, so as to get the closest possi- 
ble agreement with experimental results. Such an 
analysis is reported here for elements with atomic 
numbers Z = or > 57. The modification parameters 
introduced for the shell corrections have a simple rela- 
tion to atomic energy levels. The Bethe theory with the 
adopted mean excitation energies and proposed ad- 
justments of the shell- and Burkas- corrections pre- 
dicts stopping powers that are in close agreement with 
experimental values, within the experimental uncer- 
tainties. This agreement was obtained for protons with 
kinetic energies above about 0.5 MeV, and for heavier 
ions of charge z at energies above (z - 1.5) MeV/u. 


147,587 

PB$1-194407/GAR PC A03/MF A01 
a Inst. of Standards and Technology, Gaithers- 
burg, M 

Model for the Non-Perturbative QCD Vacuum. 

M. Danos, D. Gogny, and D. Iracane. Apr 91, 34p 
NISTIR-4555 

Prepared in cooperation with CEA Centre d’Etudes de 
Bruyeres-le-Chatel, Montrouge (France). 


By treating the high-momentum gluon and the quark 
sector as an in principle calcul effective Lagran- 
gian, the authors obtain a non-perturbative vacuum 
state for QCD as an infrared quark-gluon condensate. 
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This vacuum is removed from the perturbative vacuum 
by an energy gap and supports a Meissner-Ochsenfeld 
effect. It is unstable below a minimum size and it also 
suggests the existence of a universal hadronization 
time. This vacuum thus exhibits all the properties re- 
quired for color confinement. 


147,588 

PB91-194423/GAR PC A04/MF A01 

National Inst. of Standards and Technology (NML), 

Gaithersburg, MD. Electron and Optical Physics Div. 
ctivities 1990, Electron and Optical 

cw. 


Division. 
Clark. May 91, 72p NISTIR-4553 
See also report for 1989, PB90-207267. 


The report summarizes technical activities of the NIST 
Electron and Optical Physics Division during Fiscal 
Year 1990. These fall into five general areas: soft x-ray 
radiometry, operation of the SURF-II synchrotron stor- 
age ring; electron microscopy and basic surface phys- 
ics; soft x-ray emission studies; and multiphoton proc- 
esses. A listing is given of calibration services, publica- 
tions, talks, and other relevant activities of the Divi- 
sion’s staff 


147,589 

PB91-194910 Not available NTIS 

National Inst. of Standards and Technology (NML), 

a. MD. Quantum Metrology Div. 
Photoionization Studies of Atoms and Molecules 

Using Synchrotron Radiation. 

Final rept. 

D. W. Lindie. 1989, 6p 

Pub. in Nuclear Instruments and Methods in Physics 

Research 280, n2-3 p161-166, 10 Aug 89. 


Photoionization studies of free atoms and molecules 
have undergone considerable development in the past 
decade, in large part due to the use of synchrotron ra- 
diation. The tunability of synchrotron radiation has per- 
mitted the study of photoionization processes near va- 
lence- and core-level ionization thresholds for atoms 
and molecules throughout the Periodic Table. A gener- 
al illustration of these types of study will be presented, 
with emphasis on a few of the more promising new 
directions in atomic and molecular physics being pur- 
sued with synchrotron radiation. 


147,590 

PB91-194928 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Quantum Metrology Group. 

Angle-Resoived Photoemission from the Ar 2p 
Subshelil. 

Final rept. 

D. W. Lindle, L. J. Medhurst, T. A. Ferrett, P. A. 
Heimann, and M. N. Piancastelli. 1988, 4p 

Pub. in Physical Review A 38, n5 p2371-2374, 1 Sep 
88. 


The angular distribution for Ar 2p photoionization has 
been measured from just above threshold to 400 eV 
photon energy, and calculated in the same energy 
range using the relativistic random-phase approxima- 
tion. The experimental and theoretical results exhibit 
good agreement, but the present results disagree 
somewhat with earlier Hartree-Fock (HF) calculations, 
with the HF values found to be significantly higher in 
the near-threshold region. Possible reasons for this 
discrepancy are discussed with relevance to the gen- 
eral understanding of inner-shell photoionization phe- 
nomena. 
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PB91-195289 Not available NTIS 

National Bureau of me (NML), Gaithersburg, 

MD. Quantum Metrology G 

— Lgammaz2,3 X-ray Emission Spectrum 
e. 


Final rept. 
M. Ohno, and R. E. LaVilla. 1988, 5 
Pub. in Physical Review A 38, n7 93479-3483 1988. 


The L(gamma a 3 pe 1)->4p(sup -1)) x-ray emis- 
sion spectrum (X' a xenon was measured 
in fluorescence en a h resolution vacuum double 
Ter spectrometer. The spectrum was also calculat- 

by the Green’s function method. The agreement is 
encetont. It is shown that the spectrum can be inter- 
preted essentially in terms of the spectral function of 
the 4p hole. The effects of the initial 2s hole state on 
the final 4p hole state are small. The spectrum shows 
that the quasi-particle picture of a 4p hole in xenon 


breaks down due to strong 4p(sup -1) <--> 4d(sup -2) 
4(n, epsilon)f super Coster-Kronig processes. 


147,592 


PB91-195503 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Atomic and Plasma Radiation Div. 
Relativistic Distorted-Wave Cross Sections for 
Electron-impact Excitations of Beryilliumlike lons. 
Final rept. 

W. J. Qian, J. P. Desclaux, and Y. K. Kim. 1989, 9p 
Pub. in Physical Review A 39, n9 p4509-4517 1989. 


Relativistic distorted-wave Born (RDWB) cross sec- 
tions of Be-like ions for excitations from the ground 
state, 2s(2) singlet S(0), to the 2s2p triplet P(1) and 
singlet P(1) state by electron impact are reported for 

Nee 6+) through U(88+): Multiconfiguration Dirac- 
Fock (MCDF) wave functions were used to describe 
the target ion states, and the relativistic continuum 
wave functions were calculated in the field of (frozen) 
target ion charge distribution with the configuration-av- 
erage exchange potential. Cross sections are present- 
ed in compact fitting formulas that allow interpolations 
to determine cross sections with high precision for ar- 
bitrary Be-like ions (10 = or < Z = or < 92) and arbi- 
trary incident energies (T = or < 20 keV). 


147,593 


PB91-195511 Not available NTIS 
National Inst. of Standards and Technology (PL), 
Gaithersburg, MD. Atomic Physics Div. 

Spectrum and Sao Levels of Seven-Times-ion- 
ized Krypton (Kr Vill) and Resonance Lines of 
Eight-Times-lonized Krypton (Kr IX). 

Final rept. 

J. Reader, N. Acquista, and V. Kaufman. 1991, 10p 
Sponsored by Department of Energy, Washington, DC. 
Pub. in Jnl. of the Optical Society of America B 8, n3 
p538-547 Mar 91. 


The spectrum of the copperlike ion Kr Vill was ob- 
served with a low-inductance spark and 10.7-m 
normal- and grazing-incidence spectrographs. A total 
of 46 new lines with wavelengths ranging from 115 to 
696 A were identified: 18 of the 3d(10)ni- 
3d(10)nI’, 10 of the type 3d(10)4s-3d(9)4s4p, and 18 of 
the type 3d(10)4p-3d(9)4p(2). From these lines 37 new 
energy levels were determined: 14 of the type 
3d(10)ni, 10 belonging to 3d(9)4s4p, and 13 to 
3d(9)4p(2). New values for all known levels were de- 
rived by combining the present results with measure- 
ments at longer wavelength by Gallardo et al. (Appl. 
Opt. 28, 5088 (1989)). The ionization energy was 
found to be 1014 665 + or - 25/cm (125.802 + or - 
0.003 eV). New wavelength measurements were made 
for the 3d(10)-3d(9)4p, 4f resonance lines of the nick- 
ellike ion Kr IX. 


147,594 


PB91-195602 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Atomic and Plasma Radiation Div. 
Dielectronic Recombination Rate Coefficients for 
lons of the Fluorine Isoelectronic Sequence. 

Final rept. 

L. J. Roszman. 1989, 2p 

Sponsored by Department of Energy, Washington, DC. 
Office of Fusion Energy. 

Pub. in Physical Review A 39, n2 p913-914 1989. 


The dielectronic-recombination rate coefficients for 
the fluorine isoelectronic sequence have been revised 
due to an error for the rate coefficients of Kr(27 +) and 
Mo(33 +). Additionally, the calculations of the dielec- 
tronic-recombination rate coefficients associated with 
the delta n = 0 radiative transitions have been ex- 
tended to include orbital angular momentum values for 
the Rydberg and continuum electrons as high as 15 
and 17 respectively. A separate calculation has been 
made for the rate coefficient of Se(24+) in order that 
comparisons can be made with recently completed rel- 
ativistic calculations. 


147,595 


PB91-195610 Not available NTIS 
National Inst. of Standards and Technol (NML), 
Gaithersburg, MD. Atomic and Plasma Radiation Div. 





Influence of Metastable States and Thermal Equili- 
tion upon Dielectronic Recombination in Low 

Density to Moderate Density. 

Final rept. 

L. J. Roszman. 1989, 5p 

Sponsored by Department of Energy, Washington, DC. 

Office of Fusion Energy 

Pub. in Physical Review A 39, n4 p2073-2077 1989. 


The decrease of the dielectronic recombination rate 
coefficient by the equilibration of the highly excited 
final states of the process with the plasma continuum 
is examined for the oxygen isoelectronic sequence. 
The enhancement of the effective rate of dielectronic 
recombination by the presence of metastable states in 
the ground configuration of the initial ion is analyzed 
for Fe(18+). 


147,596 

TIB/B91-00745/GAR PC E09 

Bonn Univ. (Germany, F.R.). Physikalisches Inst. 
iclassical theory of quasienergies and Floquet 

wave functions. 

H.P. Breuer, one M. Holthaus. Jan 91, 53p Rept no. 

BONN-AM--91-01 


Employing the Maslov construction of the cononical 
operator, we derive semiclassical quantization rules 
for quasienergies and Floquet states of periodically 
time-dependent systems. The method is applied to a 
Class strongly driven anharmonic oscillators which, on 
the classical level, show a sharp division of the phase 
space into an almost regular and a stochastic region. 
For the almost regular part of motion the semiclassical 
quantization rules are shown to yield excellent approxi- 
mations to the exact quantum mechanical quasiener- 
gies and Floquet states. The influence of resonances 
and stochastic motion on quasienergy spectra and 
Floquet wave functions is discussed. We demonstrate 
that an exact scaling relation valid for the classical Ha- 
miltonian leads to an approximate scaling relation for 
the quasienergies which is broken in a characteristic 
manner by quantum effects. (orig.). (Copyright (c) 1991 

by FIZ. Citation no. 91:000745.) 


147,597 
TIB/B91-00747/GAR PC E09 
Heidelberg Univ. (Germany, F.R.). Naturwissenschaft- 
liche-Mathematische Gesamtfakultaet. 
Paritaetsverietzung in statistischer Streuung. 
violation in statistical scattering). 

iss. (Dr.rer.nat). 
A. Mueller. 1990, 90p 
In German. 


The general theoretical framework of this thesis is that 
of the Gaussian random matrices. The used methods 
were first algebra with anticommuting variables, then 
general principles like causality and unitarity. The es- 
sential results are the following: 1) A model of the 
parity violation in statistical scattering processes was 
developed. 2) The parameter, which describes the 
parity violation, is first the arithmetic mean of the 
squared perturbative matrix elements. This parameter 
was then transformed to the spreading width. The 
mean interaction time was recognized at a quantity 
serving for the interpretation of the obtained formulae. 
4) Following this interpretation two contributions of the 
parity violation were discussed: The contribution by the 
direct P-forbidden transmission into the compound nu- 
cleus suffers no permanent interaction amplification. 
The contribution by the external — i.e. emission 
and reabsorption via virtual ee annels suffers 
indeed permanent interaction amplification, but can 
however be neglected in the limit of weak coupling. 5) 
In a concrete application then three observables o' the 
parity violation in neutron transmission experiments 
were studied. The three observables are numerically 
equal and essentially given by the mean square devi- 
ation of the P-forbidden forward scattering amplitude. 
For 16 nuclides the energy dependence of this observ- 
able was given. Thereby (115) In shows a maximal 
effect of it 0.5% in the mean, which comes into 
the neighbourhood of the values found hitherto at 
single resonances. Beside others here first of all two 
influences are dominant: The high level density and 
the large ratio of p- and s-wave transmission (each rel- 
atively to the other nuclei). cana) ./HSI). (Copyright (c) 
1991 by FIZ. Citation no. 91:00074 
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TIB/B91-00748/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 


Recent Crystal Ball results on resonance forma- 
tion in gamma gamma -reactions. 

J.K. Bienlein. Nov 90, 12p Rept no. DESY--90-133 
Conference on quantum chromodynamics (QCD), 
Montpellier (France), 8-13 Jul 1990. 


The Crystal Ball detector has been used for gamma 
gamma “production Of final states consisting of pi (0) ‘s 
and eta ‘s only. New results are obtained for gamma 
—. > pi (0) pi (0) pi (0) where the pi sub 2 (1670) 

Gamma oo gamma ( pi sub 2) = (1.41 +or- 
02 3 +or- 0.28) keV has been observed. In gamma 
gamma -> eta pi (0) pi (0) a hitherto unknown reso- 
nance X (1900) was found with Gamma gamma 
gamma (X)BR(X -> eta pi (0) pi (0) ) = (0.9 +or- 0.3 
+or- 0.5) keV. The assignment is probably J (PC) = 2 
(-+) suggesting X = eta sub 2 . The 2 (-+) mesons 
seem to be p anti p states. All data on gamma ma - 
formation of resonances are summarized used to 
get information on the char. constituents (quarks) 
of the hadrons renee on —= ~ gluon Crona): tea by 
comparing to radiative J/ psi -decays. (Copy- 
right (c) 1 A by FIZ. Citation no. 91: 0007489 


147,599 

TIB/B91-00749/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Canonical structure of maximally extended super- 
gravity in three dimensions. 

H. Nicolai. Oct 90, 28p Rept t no. DESY--90-132 


The algebra of local and rigid symmetries of N = 16 
supergravity in three dimensions is discussed in detail. 
The conserved charges associated with the rigid E sub 
8 symmetry are constructed and shown to be oe 
observables in that they weakly commute with all con- 
straints. The phase space variables, which render the 
constraints polynomial, are identified; they are related 
to the variables used in the SO(1,2) x SO(16)-invariant 

reformulation of d = 11 supergravity. This indicates 

that Ashtekar’s approach to canonical gravity can be 
generalized to higher dimensions if suitable matter de- 
grees of freedom are added to gravity. (orig.). (Copy- 

right (c) 1991 by FIZ. Citation no. 1:000749) 


147,600 

TIB/B91-00750/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

— models with mirror pairs of fermion 


te in |. Montvay, H. Wittig, and G. Muenster. Nov 
90, 18p Rept no. DESY--90-142 

7. international lattice gauge theory pes (Lat- 
tice-7), Tallahassee, FL (USA), 8-12 Oct 1990 


Scalar-fermion models with mirror pairs of fermion 
fields on the lattice are discussed. Numerical simula- 
tion data in a U(1) sub L xU(1) sub R symmetric model 
on the phase structure and on lower and upper limits 
for the Higgs-boson mass and perturbative estimates 
of the finite size effects are presented. (orig.). (Copy- 
right (c) 1991 by FIZ. Citation no. 91:000750 oF 


147,601 

TIB/B91-00751/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 
Unquenched investiga 

the SU(2) sub L xSU(2) sub R fermion-Higgs 

W. Bock. Nov 90, 12p Rept nos. DESY--90-150, 
HLRZ--90-091 

i? noemnaeonl lattice gauge theory conference (Lat- 
tice-7), Tallahassee, FL (USA), 8-12 Oct 1990. 


The fermion masses were studied in the broken phase 
of the chiral SU(2) sub L xSU(2) sub R model with dy- 
namical fermions. In our work we follow the proposal 
by Smit and Swift adding a manifestly chiral gauge in- 
variant Wilson-Yukawa term with strength omega to 
the action of this model in the hope of rendering the 
unwanted doubler fermions heavy dynamically. In the 
case of naive fermions ( omega = 0) a strong and 
weak coupling region were established in the broken 
phase. The scaling behaviour of the fermion masses 
and the lines of constant fermion mass were investi- 
gated close to the quadruple point A in the broken 
phase. We show that for large omega fermion doublers 
can be easily decoupled in the strong coupling region 
of the broken phase while the physical fermion mass 
and the electroweak scale can be made arbitrarily 
small. (orig.). (Copyright (c) 1991 by FIZ. Citation no. 
91:000751.) 


tion of fermion masses in 
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TIB/B91-00752/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 


many, F.R.). 

= a on a torus and their relation to 
Tt x. 

M. Luescher. 90, 59p Rept no. DESY--90-131 


The energy spectrum of a system of two particles en- 
closed in a box with periodic boundary conditions is 
characteristic for the forces between the particles. For 
box sizes greater than the interaction range, and for 
energies the inelastic threshold, the im is 
shown to be determined by the scattering phases at 
these energies. Simple exact formulae are derived 
which can be used to compute the energy levels given 
the scattering phases or, conversely, to calculate the 
scatteri if the energy spectrum is known. 
(orig) 7 ight (c) 1991 by FIZ. Citation no. 
91:000752.) 


147,603 
TIB/B91-00753/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
—_ F.R.). 

section measurement and wy analy- 
sis of the reaction gamma gamma -> omega rho. 
H.J. Behrend, L. Criegee, J.H. Field, G. = and 
H. Jung. Nov 90, 18p Rept no. DESY--90-13 


We present results of an analysis of the reaction 
gamma ma -> omega rho in the two-photon proc: 
e(-)- ->e (+) @ (-) 2 pi (+) 2 pi (-) pi (0) in the 
mode. The cross section is largely 


ess e (+ 


confirm the enhancement claimed at 1.9GeV. All ob- 
served omega ‘s are accompanied by rho ‘s in the re- 
coiling pi pi spectrum. An angular correlation analysis 
shows that the data is not dominated by a single spin- 
Parity state, thus establishing severe constraints on pp 
anti p anti p models which predict J (p) =2 (+) . (orig. ). 
(Copyright (c) 1991 by FIZ. Citation no. 91:000753.) 


147,604 

TIB/B91-00755/GAR PC E09 

Bonn Univ. (Germany, F.R.). Physikalisches Inst. 
mensurabler Phasen 


inkom 
conan, (Study of 


phases in quantum chains). 
Thesis. 


Diploma 
J. Volimer. Dec 90, 67p Rept no. BONN-IR--90-56 
In German. 


incommensurabie 


The phases of quantum chains with spin-1/2 and spin- 
1-respresentations of the SU(2) algebra and the 
phases of a mixed spin-1/2 / spin-1 chain are reported 
and investigated. These chains are models with an XX- 
interaction in a magnetic field. In a certain range of the 
magnetic field the groundstate magnetisation depends 
continuously on the magnetic field and the energy 
gaps vanish, this is a so called ‘floating phase’. Within 
this phase the e spectrum is a conformal spec- 
trum, comparable to the spectrum of the Gauss-model, 
but the momenta have a macroscopic part. These 
macroscopic momenta are connected to oscillating 
correlation functions, whose are determined 
by the magnetic field. The transition from the floating 
phase to an eT phase with constant groundstate 
——— is a Pokrovsky-Talapov-transition, it is a 
universal transition in ali three models. (orig.). (Copy- 
right (c) 1991 by FIZ. Citation no. 91:00075 Wey 


147,605 

TIB/B91-00756/GAR PC E09 
Forschu entrum Bielefeld-Bochum-Stochastik, 
Bielefeld (Germany, F.R.). 

Graded C (*) algebras in the problem. 

A. Boutet de Monvel-Berthier, a V. Georgescu. 
1990, 30p Rept no. BiBoS--434/90 


We present an algebraic formalism which simplifies 
and makes natural various arguments in the theories 
where some notion of ‘connected operator’ appears. 
As a first example, we consider in this paper the case 
of N-body systems. (orto. (Copyright (c) 1991 by FIZ. 
Citation no. 91:000756.) 
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TIB/B91-00757/GAR PC E14 
Forschungszentrum Bielefeld-Bochum-Stochastik, 
Bielefeld (Germany, F.R.). 
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smooth operators and the limiting absorp- 
tion chery me ag = onians. 
A. Boutet de Monvel-Berthier, V. Georgescu, and M. 
Mantoiu. 1990, 101p Rept no. BiBoS--433/90 


We develop a variant of the (abstract) Mourre theory 
under very weak assumptions of regularity on the ha- 
miltonian H with respect to the conjugate operator A. 
We find large classes of H-smooth operators and 
prove the limiting absorption principle in a class of (ab- 
stract) Besov spaces. As an example we extend the 
results of Agmon oars Hoermander from the two-| 

to the N case. (orig.). (Copyright (c) 1991 by Fi 
Citation no. 91:000757.) 


147,607 
TIB/B91-00758/GAR 
Forschungszentrum aman Bochum-Stochastik, 
Bielefeld (Germany, F 

E values of a hed harmonic oscillator. 

A. let de Monvel-Berthier. 1990, 15p Rept no. 
BiBoS--436/90 


We Schroedinger operators on R (n) of the form 
H=H sub v =- Delta +q(x)+ V(x) where q(x) is a posi- 
tive definite quadratic form and V(x) a potential which 
may be considered as a perturbation. We show that 
the discrete spectrum of H has similar properties as 
that of the unperturbed H sub O =- Delta +q. In par- 
ticular the singular points of the distribution on R: t- 
>Tre (itH) are the lengths of the periodic orbits of the 
hamiltonian flow associated to H sub 0. Kori ). (Copy- 
right (c) 1991 by FIZ. Citation no. 91:000758.) 
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147,608 

TIB/B91-00759/GAR PC E09 
Heidelberg Univ. (Germany, F.R.). Naturwissenschaft- 
liche-Mathematische Gesamtfakultaet. 
Untersuchungen zum EMC-Effekt bei tiefinelas- 
tischer Myonenstreuung an Kohlenstoff und Zinn. 
(Studies on the EMC effect in deep inelastic muon 
scattering on carbon and tin). 

Diss. (Dr.rer.nat). 

F. Zetsche. 1990, 95p 

In German. 


Since 1986 the New Muon Collaboration (NMC) at 
CERN performs systematic studies on the EMC effect 
by means of deep inelastic muon-nucleon scattering. 
The measurements on nuclei of different mass num- 
bers between deuterium and lead were performed with 
beam energies between 90 GeV and 280 GeV. In the 
framework of the present thesis the measurements on 
carbon and tin are treated. On this pair of nuclei about 
80 millions of events were taken up in order to deter- 
mine beside the precise study of the x dependence of 
the EMC effect also small phenomena like its Q (2) 
nce as well as the mass-number dependence 
of the J/ Psi production and of R= sigma sub L / 
sigma sub T . From the data of the measuring period 
P1A88 at 200 GeV beam energy the cross section 
ratio of Sn and C was determined, where after data 
cuts about 420,000 events entered. In the x range 
0.03<x<0.4 the errors amount only to 1-2%. Be- 
tween x=0,015 and x=0.07 sigma (Sn) / sigma (C) 
increases from 0.9 to 1.0. Shadowing occurs so in Sn 
more — than at C. In the range of intermediate x 
= ne 07 <x<0.3) both cross sections are equal within the 
At larger x values follows a weak decrease of 
sigma ma (Sn) / sigma (C) below 1; in this region the sig- 
ince of the data is smaller. By means of the NMC 
measurements for the structure-function ratio F sub 2 
(C) /F sub 2 (D) of carbon and deuterium the ratio F 
sub 2 (Sn) /F sub 2 (D) was determined. These data 
represent the hitherto most precise measurement of 
the EMC effect of heavy nuclei at small x values. The 
agreement with EMC data for Sn and SLAC data for Ag 
is good except for the smallest x values. The compari- 
son with different model calculations is only qualita- 
tively but not quantitatively sufficient. (orig./HSI). 
(Copyright (c) 1991 by FIZ. Citation no. 91:000759.) 
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TIB/B91-00761/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

—_ photon production in gamma gamma colli- 


M Dre Drees, and R.M. Godbole. Nov 90, 15p Rept nos. 
DESY--90-143, BU-TH--90/3 


The production of a hard photon balanced by a jet in 
the reaction gamma + gamma -> jet + gamma + X 
is shown to offer a probe of the hadronic struc- 
ture of the photon at e (+) e (-) colliders. The cross 
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section for p sub T yap > 1.5 GeV ranges from 
approx. = 0.3 pb at PEP oo = 1 pbat TRISTAN 
to approx.= 6 pb at LEP 200. For square root of s 
>or= 150 GeV, the study of this process will yield im- 
portant information on the gluon density inside the 
photon, about which very little is known by Piz. Chaton 
at —— | oH a (Copyright (c) 1991 Z. Citation 
no. 


147,610 
TIB/B91-00762/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 


many, F.R.). 

E juction of Majorana neutrinos. 

Ww. a. ~ C. Greub. Nov 90, 15p Rept 
no. DESY--90-14 


In the standard model with right-handed neutrinos the 
charged weak current in general contains light and 
heavy Majorana neutrinos. We calculate the produc- 
tion cross section for heavy neutrinos in electron- 
proton — and also the transverse momentum 
spectrum of the final state leptons. At HERA Majorana 
neutrinos with masses up to 180 GeV can be produced 
for charged current couplings consistent with univer- 
Sality. (orig.). (Copyright (c) 1991 by FIZ. Citation no. 
91:000762.) 


147,611 
TIB/B91-00770/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 
gai functions at small-x: New physics at 
J. Bartels. Dec 90, 40p Rept no. DESY--90-153 


An review is given of our present understanding of the 
behavior of deep inelastic structure functions in the 
small-x region. This includes, in particular, the question 
how much ‘new physics’ will be seen at HERA. (orig.). 
(Copyright (c) 1991 by FIZ. Citation no. 91:000770.) 


147,612 

TIB/B91-00771/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Problem of scalar mesons in QCD. 

A. Boduylkov, and V. Novozhilov. Nov 90, 20p Rept 
no. DESY--90-151 


The effective lagra _ is derived by the conformal 
bosonization method to describe the low-lying scalar 
meson nonet in the QCD low-energy region. The mass 
spectrum of scalar mesons lies in the 1 GeV region. 
The values of the mass and decay width for isodoublet 
meson support the existence of the light kappa (850). 
The two-photon widths of f sub 0 and a sub 0 mesons 
are in good agreement with the experimental data. 
(orig). 4 copra (c) 1991 by FIZ. Citation no. 
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TIB/B91-00772/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Five-jet-production in deep inelastic ep scattering. 
A. Dabelistein. Nov 90, 19p Rept no. DESY--90-148 


The five jet cross section of deep inelastic electron - 
proton scattering is presented. The exact matrix ele- 
ments in lowest order QCD perturbation theory includ- 
ing neutral currents are calculated. With HERA one 
can possibly detect these events depending on the 
resolution cut y sub c . (orig.). (Copyright (c) 1991 by 
FIZ. Citation no. 91:000772.) 


147,614 

TIB/B91-00790/GAR PC E09 
Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

Deita-electron emission in fast heavy ion atom col- 
lisions. 


H. Schmidt-Boecking, U. Ramm, H. Berg, C. Kelbch, 
and Jan 91, 10p Rept no. GSI--91-04(prep) 


The delta -electron emission processes occuring in 
fast heavy ion atom collisons are explained qualitative- 
ly. The different spectral structures of electron emis- 
sion arising from either the target or the projectile are 
explained in terms of simple models of the kinetics of 
momentum transfer induced by the COULOMB forces. 
In collisions of very heavy ions with matter, high nucle- 
ar COULOMB forces are created. These forces lead to 
a strong polarization of the electronic states of the par- 


ticipated byt The effects of this polarization are 
discussed. ( . (Copyright (c) 1991 by FIZ. Citation 
no. 91 000780} 


147,615 
TIB/B91-00801/GAR E09 
Deutsches Elektronen-Synchrotron, Hamburg yn 
many, F.R.). 
Advances in lattice QED. 

G. Schierholz. Dec 90, 14p Rept nos. DESY--90-159, 
HLRZ--90-101 

7. international lattice gai 
tice-7), Tallahassee, FLL (U: 
TIB: RA 2999(90-159). 


In this talk | review recent lattice work on the ultra- 
violet behavior of QED. Of particular interest is the 
question whether QED has a non-trivial continuum limit 
or not. ers” (Copyright (c) 1991 by FIZ. Citation no. 
91:00080 


theory conference (Lat- 
A), 8-12 Oct 1990. 


147,616 

TIB/B91-00802/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Spectrum of the effective SU(3)-hamiltonian in a 
— volume computed by path integral Monte 


H. Tiedemann. Dec 90, 18p Rept no. DESY--90-161 
TIB: RA 2999(90-161). 


Using a simple Monte Carlo integration method for 
quantum mechanical problems on a ‘time lattice’ the 
massgaps of the low iying states of Luescher’s effec- 
tive hamiltonian with and without massless fermions 
for a small volume are computed. While there is 
agreement between this method and previous Ray- 
leigh-Ritz type calculations in the case of SU(2), no- 
table differences are found in the case of SU(3) for 
most states. The statistical and systematic errors are 
competitive with those of the variational method. 
Having no dependence on basis set size the Monte 
Carlo method is a good alternative to the Rayleigh-Ritz 
calculations also for SU(3). An extension of the 
method to intermediate volumes including fermions is 
definitively possible. (ore) (Copyright (c) 1991 by FIZ. 
Citation no. 91:000802.) 


147,617 

TIB/B91-00805/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

pean ng gy spin transformations in lattice 


luge theories. 
P Kaikreuter. Dec 90, 27p Rept no. DESY--90-158 
TIB: RA 2999(90-158). 


A block spin definition for Higgs fields and non-Abelian 
lattice gauge fields is examined which is in the spirit of 
the projective multigrid procedure of Brower, Rebbi 
and Vicari. The block spin transformation involves a 
gauge covariant kernel C which makes the fine to 
coarse transition, and a kernel A which makes the 
coarse to fine interpolation. These kernels could be 
used in a projective multigrid computation of propaga- 
tors, for instance. Vectorizable algorithms for the com- 
putation of C and A are presented. For SU(2) lattice 
gauge luge theory in 4 dimensions, the required CPU time 
lor computing C or A on the whole lattice is compara- 
ble to that for one standard Monte Carlo sweep 
through the lattice. Numerical results obtained after 
performing one blocking transformation from a 9 (4) to 
a 3 (4) lattice are presented. The block spin computa- 
tion yields auxiliary quantities of interest, such as the 
lowest ei alues lambda sub 0 , lambda sub 0 ‘ of 
the negative gauge covariant Laplacian with Neumann 
and Dirichlet boundary conditions on block bound- 
aries. lambda sub 0 and lambda sub 0 ‘ are measures 
of disorder and their renormalization group flow is 

therefore instructive. oy (Copyright (c) 1991 by FIZ. 
Citation no. 91:000805. 


147,618 
TIB/B91-00806/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 


very: eee tic photons at HERA. 

ery energe ions 

A.C. Bawa, and M. Krawczyk. Dec 90, 14p Rept no. 
DESY--90-154 

TIB: RA 2999(90-154). 

We show that very energetic photons in the backward 


direction can be produced in deep inelastic Compton 
scattering at HERA. Assuming a fixed energy of 9 GeV 





for the initial photons and 820 GeV for the protons a 
high rate is found for the production of final photons 
with a transverse momentum equal to 5 GeV/c and 
energy between 40 GeV and 300 GeV. These energet- 
ic photons arise mainly from the scattering of the soft 
gluonic constituents of the initial photon with quarks 
from the proton. They are produced in the backward 
direction in coincidence with a photon beam jet of 
energy | 9 GeV in the forward direction. 


proportional 
(org). (Copyright (c) 1991 by FIZ. Citation no. 
1:000806.) 


147,619 


TIB/B91-00807/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Search for substructure of leptons and quarks 
with the CELLO detector. 

H.J. Behrend, L. Criegee, J.H. Field, G. Franke, and 
H. Jung. Nov 90, 27p Rept no. DESY--90-149 

TIB: RA 2999(90-149). 


Differential cross section data of the CELLO experi- 
ment on pair production of muons, taus, and heavy 
quarks in e (+) e (-) -annihilation are presented and 
analysed, together with our data on Bhabha scattering, 
in terms of compositeness effects characterized by the 
mass scale Lambda . We discuss difficulties in the 
combination of limits Lambda from different experi- 
ments. The appropriate parameter to combine differ- 
ent results turns out to be epsilon = +or- 1/ Lambda 
(2) , which has in contrast to Lambda Gaussian distrib- 
uted errors. (orig.). (Copyright (c) 1991 by FIZ. Citation 
no. 91:000807.) 


147,620 


TIB/B91-00809/GAR PC E09 

Forschungszentrum Juelich G.m.b.H. (Germany, F.R.). 

Inst. fuer Plasmaphysik. 

Spektrometrische Bestimmung der lonenspezies- 

verteilung fuer Wasserstoff und Deuterium der 

pan owen ap aed lonenquelien (PINI) an den Neu- 
en Ni-1 und Ni-2 von TEXTOR. 

(Spectrometric determination of the species distri- 

bution of hydrogen and deuterium in the multi- 

megawatt ion sources (PINI) of the neutral beam 

injectors NI-1 and NI-2 of TEXTOR). 

H. Rotter, and R. Uhlemann. Nov 90, 97p Rept no. 

Juel--2402 

In German. 

TIB: RA 831(2402). 





The ion species fractions of hydrogen H (+) , H sub 2 
(+), H sub 3 (+) and deuterium D (+) , D sub 2 (+), 
D sub 3 (+) in the extracted beam of the multi-mega- 
watt ion sources (PINI) of the neutral beam injectors of 
TEXTOR are determined. The measurements are ob- 
tained from two grating spectrometers of 0.5 m focal 
length with a light guiding system of 50 mm aperture 
using the Doppler shifted H sub alpha /D sub alpha - 
light of the accelerated beam particles. The spectral 
resolution obtained is 0.76 A with a 50 mue m entrance 
slit. The ion source is a bucket source (modified JET 
PINI) with a multipole magnetic field in checkerboard 
arrangement. The species fraction measurements are 
performed as function of beam current, ion source 
pressure and beam pulse length. The results for hydro- 
gen and deuterium at particle energies of 20-55 keV 
and beam currents of 13-87 A show no significant dif- 
ference between neutral injector | and Il. For 55 keV 
and a beam current of 87 A in hydrogen and 63 A in 
deuterium a species mix of 67.2:24.5:8.4% (H (+) :H 
sub 2 (+) :H sub 3 (+) ) and of 69.1:23.8:7.1% (D (+) 
:D sub 2 (+) :D sub 3 (+) ) is obtained. (orig.). (Copy- 
right (c) 1991 by FIZ. Citation no. 91:000809.) 
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Human Resources 


147,621 
PB91-191742/GAR PC A25/MF A04 
Jobs for the Future, Inc., Somerville MA. 

and the 


Volume 3. State Program Reports 
Se 4. Workforce Preparation Steps. 
, p 
Grant DL-99-9-3485-98-009-02 
Sponsored by Department of Labor, Washington, DC. 


The report, a product of the Employment and Training 
Administration’s effort to promote effective planning of 
State training and employment, details the results of 
demonstration projects in Colorado, Indiana, Missis- 
sippi and Missouri using model operational and analyt- 
ic techniques first piloted in Arkansas and Connecticut. 
The Jobs for the Future staff undertook the task of de- 
signing and implementing integrated and comprehen- 
sive economic and human resources development 
strategies for each State. Because of individual organi- 
zational structures and priorities in each State as well 
as the differing characteristics and attitudes of the 
people, the State reports may be of special interest to 
employment and training planners. 


Transportation 


147,622 

PB91-197293/GAR PC A07/MF A01 
Texas Transportation Inst., College Station. 
Performance Measures for Rural Transit Opera- 
tors. 

Research rept. 

D. N. Carter, R. K. Jenson, and T. J. Lomax. Oct 90 
143p TTI-2-11-11-90-2008, RR-2008-1F, UMTA/TX- 
91/2008-1F 

Sponsored by Urban Mass Transportation Administra- 
tion, Washington, DC., and Texas State Dept. of High- 
ways and Public Transportation, Austin. 


Despite the increased interest in performance indica- 
tors for large transit systems, there has not been an 
equal effort at establishing similar techniques for small 
and rural systems. In response to the problem, the 
project developed a methodology to evaluate the rela- 
tive performance of the Section 18 operators. It was 
found that the agencies could be compared using 
measures of cost efficiency, cost effectiveness, serv- 
ice utilization, vehicle utilization, quality of service, 
labor productivity, and accessibility. The transit agen- 
cies and the Texas State Department of Highways and 
Public Transportation can use these measures for 
analysis of performance trends, evaluation of overall 
system performance, transit planning, and technical 
assistance. The procedure uses a standard score 
methodology to compare the performance of individual 


‘agencies to the mean of all rural transit operators in 


Texas. It was determined that the use of peer groups 
of similar agencies would not significantly change the 
conclusions regarding agency performance. Peer 
groups would, however, increase the time to prepare a 
performance evaluation and the agencies within each 
peer group would change annually, making trend com- 
parisons more difficult. 


147,623 
PB91-197319/GAR PC A03/MF A01 
Texas Transportation Inst., College Station. 


147,625 


SPACE TECHNOLOGY 
Astronautics 


eae Soft- 


, and . Sep 90, 42p TTI-2-11- 
87- 1087, TR- :1087-3F, UMTA-TX-91/1087-3F 

by Urban Mass Transportation Administra- 
tion, Washington, DC., and Texas State Dept. of High- 
ways and ic Transportation, Austin. 


Transit providers must regularly collect ridership data 
not only for planning purposes but also to maintain fed- 
eral funding. Traditionally, ridership data has been col- 
ee, Te een re 
databa extensive amounts of data 
that this t Re poe can generate and the possibility of coding 
errors represents an obvious environment for the ap- 
plication of automated information Processing. ee po 
automated data collection syst were 
one was purchased. It was field tested and Sapiens. 
ed at Citibus, the transit system in Lubbock, Texas. 
After careful evaluation, it was concluded that a more 
integrated, user-friendly data collection was neces- 
sary. The report documents the capabilities and oper- 
ating instructions for the automated data collection 
system that has been developed. The package con- 
sists of three integrated programs, MAKESTOP, 
RIDER and TRSS, which require one portable or 
laptop computer and one desktop personal computer 
(PC). The minimal cost of the hardware and the fre- 
quency at which data must be collected make it unfea- 
sible for the formation of an ‘equipment pool’ for transit 
agencies to borrow from. 


ee 
SPACE TECHNOLOGY 





Astronautics 


147,624 


N91-21160/7/GAR 
(Order as N91-21159/9/GAR, PC A04/MF 
A01) 


Royal Norwegian Council for Scientific and Industrial 


In Its from Earth to oan and Back: Selected Papers 
on Norwegian Space Activities p 3-5. 


The history of Norwegian involvement in space activi- 
ties is summarized. A full member of ESA since 1987, 
Norwegian space activities have extended in scope 
and depth. The development strategy of the Norwe- 
gian Space Agency is outlined. Considerable interest 
has beeen shown by Norwegian business in the Ariane 
5, Columbus and Hermes programs. A remote sensing 
service called ERS-1 planned for development from 
1989 to 1992 is outlined. The major research and de- 
velopment and manufacturing companies in Norway 
are members of the Norwegian Industrial Forum for 
Space Activities (NIFRO). The companies belonging to 
this group are listed. 


147,625 


N91-21183/9/GAR PC A07/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

a Assembly with Minimum Space Station 


8 J. Ka Dd. H. Butler, W. R. tt, J. W. 
Russell, and T. Hurban. Apr 91, 129p NAS 
1.15:102778, NASA-TM-102778 


The minimum Space Station Freedom accommoda- 
tions required for initial assembly, repair, and refurbish- 
ment of the Lunar aerobrake were investigated. Base- 
line Space Station Freedom support services were as- 
sumed, as well as reasonable earth-to-orbit possibili- 
ties. A set of three aerobrake configurations represent- 
ative of the major themes in aerobraking were devel- 
oped. Structural assembly concepts, along with on- 
orbit assembly and refurbishment scenarios were cre- 
ated. The scenarios were exercised to identify required 
Space Station Freedom accommodations. Finally, im- 
portant areas for follow-on study were also identified. 
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147,626 
N91-21215/9/GAR PC A02/MF A01 
Instituto de ee Espaciais, Sao Jose dos 


Campos (Brazil). 
Determination of Pitch and Roll Angles with Re- 
to a Point on Earth Surface. 

. Pilchowski. Nov 90, 7p INPE-5206-PRE/1668 
Presented at the 1ST Brazilian we one of Aero- 
— eat Sao Jose DOS Campos, 17-31 

ug. 


The necessary roll and pitch angles to reorient the atti- 
tude of a spacecraft that is requested to face an earth 
station separated from the sub-satellite point with a 
spot beam are evaluated. These angles are deter- 
mined as a function of the local geographic coordi- 
nates of that earth surface point. 


147,627 
N91-21943/6/GAR 
(Order as N91-21940/2/GAR, PC Meo 
1 


National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Life Sciences on-Line: A Study in Hypermedia Ap- 


EA Ch Christman, N. V. Hoang, and D. R. Proctor. 

1 lip 

In Houston Univ., Sepec Conference Proceedings: Hy- 
permedia and Information Reconstruction. Aerospace 
Applications and Research Directions 11 p. 


The main objective was to determine the feasibility of 
using a Co! er-based interactive information recall 
module for Life Sciences Project Division (LSPD) 
at NASA, Johnson ice Center. LSPD personnel 
prepare payload experiments to test and monitor phys- 

iological functions in zero gravity. Training refreshers 
and other types of online help are needed to support 
personnel in their tasks during mission testing and in 
flight. Results of a survey of other hypermedia and 
multimedia developers and lessons learned by the de- 
veloper of the LSPD prototype module are presented. 
Related issues and future applications are also dis- 
cussed and further hypermedia development within 
the LSPD is recommended. 


147,628 
N91-21948/5/GAR 
(Order as N91-21940/2/GAR, PC — 
1 


National Aeronautics and Space Administration, 
— MD. Goddard Space Flight Center. 

ia and Intelligent Tutoring Applications 
- a Mission rations Environment. 
T. Ames, and C. Baker. 1990, 17p 
In Houston Univ., Sepec Conference Proceedings: Hy- 
permedia and Information Reconstruction. Aerospace 
Applications and Research Directions 17 p. 


Hypermedia, hypertext and Intelligent Tutoring System 
(ITS) applications to support all phases of mission op- 
erations are investigated. The ssgiteion of hyperme- 
dia and ITS technology to improve system perform- 
ance and safety in supervisory control is described - 
with an emphasis on modeling operator's intentions in 
the form of goals, plans, tasks, and actions. Review of 
hypermedia and ITS technology is presented as may 
be applied to the tutoring of command and control lan- 
oor. Hypertext based ITS is developed to train 

ight operation teams and System Test and Operation 
Language (STOL). Specific hypermedia and ITS appli- 
cation areas are highlighted, including: computer aided 
instruction of flight operation teams (STOL ITS) and 
control center software development tools (CHIMES 
and STOL Certification Tool). 


147,629 

TIB/A91-00715/GAR PC E09 
MBB/ERNO G.m.b.H., Bremen (Germany, F.R.). 
PLATO - Plattform Orbiter. Ein zukuenftiger Mehrz- 
weck-Wiedereintrittskoerper. Durchfuehrbarkeits- 
studie. Abschiussbericht. (PLATO - platform orbit- 
er. A future multi-purpose re-entry vehicle. Feasi- 
a a. Final report). 

Feb 89, 66p 

Contract BMFT 50QV8783 

In German. 


Essential results of this study show that the PLATO 
concept can be developed into an ‘opriate concept 
givi —— a real opportunity of becoming inde- 
in the domain of unmanned, fully automatical- 
auasnehas platforms. PLATO can be used both for 
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conducting experiments in the fields of materials sci- 
ences and biosciences in a mue g environment and for 
development of technologies required in support of 
space and re-entry vehicle programmes. In particular 
in the latter case, the use of PLATO is suited for the 
development both of heat shield materials and tech- 
niques and equipment for command and control, posi- 
tion locating and navigation. Furthermore, PLATO can 
assist in — a better understanding in the field of 
re-entry and h nic aerodynamics. Within a limited 
scope, PLATO can also be used for earth observation 
programmes. pom ig.). (TIB: FR = (Copyright (c) 
1991 by FIZ. Citation no. 91:000715.) 


Extraterrestial Exploration 


147,630 

N91-21527/7/GAR PC A03/MF A01 

Stanford Univ., CA. 

Control of Free-Flying Space Robot Manipulator 

Systems. 

Semiannual Technical Report No. 9, Mar. - Aug. 
1990. 


RH Ca — 1990, 34p NAS 1.26:188026, NASA- 
1880; 
Contract NCC2-333 


New control techniques for self contained, autono- 
mous free flying space robots were developed and 
tested experimentally. Free flying robots are envi- 
sioned as a key element of any successful long term 
presence in space. These robots must be capable of 
performing the assembly, maintenance, and inspec- 
tion, and repair tasks that currently require human ex- 
travehicular activity (EVA). A set of research projects 
were developed and carried out using lab models of 
satellite robots and a flexible manipulator. The second 
jeneration space robot models use air cushion vehicle 
ACV) technology to simulate in 2-D the drag free, zero 

g conditions of space. The current work is divided into 
major projects: Global Navigation and Control of a 
Free Floating Robot, Cooperative Manipulation from a 
Free Flying Robot, Multiple Robot Cooperation, Thrus- 
terless Robotic Locomotion, and Dynamic Payload 
Manipulation. These projects are examined in detail. 


147,631 
N91-21528/5/GAR PC A06/MF A01 
Stanford Univ., CA. 

Experiments in Thrusteriess Robot Locomotion 
Control for Space Applications. 

Ph.D. Thesis. 

W. J. Jasper. Sep 90, 110p NAS 1.26:188027, 
SUDAAR-595, NASA-CR-188027 

Contract NCC2-333 


While performing complex assembly tasks or moving 
about in space, a space robot should minimize the 
amount of propellant consumed. A study is presented 
of space robot locomotion and orientation without the 
use of thrusters. The goal was to design a robot con- 
trol paradigm that will perform thrusterless locomotion 
between two points on a structure, and to implement 
this paradigm on an experimental robot. A two arm free 
flying robot was constructed which floats on a cushion 
of air to simulate in 2-D the drag free, zero-g environ- 
ment of space. The robot can impart momentum to 
itself by pushing off from an external structure in a co- 
ordinated two arm maneuver, and can then reorient 
itself by emer a momentum wheel. The controller 
design consists of two parts: a high level strategic con- 
troller and a low level dynamic controller. The control 
paradigm was verified experimentally by commanding 
the robot to push off from a structure with both arms, 
rotate 180 degs while translating freely, and then to 
catch itself on another structure. This method, based 
on the computed pro provides a linear feedback 
law in — and its ti for a system of 
rigid bodie: 





Manned Spacecraft 


147,632 

AD-A233 903/4/GAR PC A01/MF A01 
Office of Naval Research, European Office, FPO New 
York 09510-0700. 


French Spaceplane: HERMES Update. 
14 Jul 89, 2p thopt no. ONREUR-MASB-36-89 


This report presents a brief description of one of the 
more interesting and significant aerospace develop- 
ments displayed at the Paris Air Show for 9-18 June 
1989. The HERMES is the ESA supported reusable 
manned spaceplane. The HERMES has undergone a 
drastic redesign since last year to meet mission re- 
quirements and those arising from the capabilities of 
the Ariane 5 heavy lift launch vehicle. The most signifi- 
cant change to HERMES is that it has gone from a 
self-contained vehicle to a space vehicle consisting of 
three separate elements of which two are disposable 
after each flight. These three elements are: The 
HERMES spaceplane, consisting of a three-crewmem- 
ber cabin and a pressurized volume divided into a pay- 
load section and an area for crew habitability; 
HERMES resource module, adaptable to missions and 
jettisoned by the s —— before atmospheric re- 
entry; and HERMES propulsion module, used to inject 
the HERMES spaceplane and resource ‘module into its 
transfer orbit. 


147,633 
N91-21162/3/GAR 
(Order as N91-21159/9/GAR, PC weartr4 
01 


Norges Tekniske Hoegskole, Trondheim. 
Offshore Technology R and D in Space Applica- 


tions. 

S. D. W. Clark. Mar 90, 6p 

In Norwegian Space Center, from Earth to Space and 
— Papers on Norwegian Space Activities 
p 13- 


Space research and ee can benefit from ap- 
plying some of the R and D (Research and Develop- 
ment) already done for challenging offshore environ- 
ments found in Norwegian waters. The considerable 
body of offshore and microelectronics expertise at the 
SINTEF group is utilized in the European Space Agen- 
cy’s Columbus and Hermes programs. This large con- 
tract research orgnization, which spans the offshore 
and shipping markets, medical technology and mio- 
croelectronics, is a technological resource for the 
whole of the European space industry. Various lines of 
research undertaken by members of the SINTEF 
grpup which could find potential space based applica- 
tions are outlined. 


147,634 
N91-21166/4/GAR 
(Order as N91-21159/9/GAR, PC rae <4 


Norwegian Defence Research Establishment, Kjeller. 
Norwegian Studies of Plasma Modifications 
around Spacecraft and How These Affect the Vehi- 
cle Potential. 

B. N. Maehlum. Mar 90, 6p 

In Norwegian Space Center, from Earth to Space and 
Back: Selected Papers on Norwegian Space Activities 
p 33-38. Previously Announced in laa as A90-26855. 


The Norwegian Defence Research Establishment 
(NDRE) is actively invioved in studies of various types 
of disturbances created by spacecraft in the Earth’s 
ionosphere and the associated vehicle charging. Stud- 
ies based on cooperative experiments with scientists 
from all over the world, oe active and passive 
instruments on spacecaft and in the laboratory are de- 
scribed. The possibility of electrostatic breakdown in 
onboard spacecraft electronics due to a high build up 
in potential gradients is discussed. Involvement of the 
NDRE in helping develop a system of plasma interac- 
tion monitors for the Space Station Freedom is dis- 
cussed. 


147,635 

N91-21186/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Spacecraft Control Laboratory Experiment Optical 
Attitude Measurement System. 

S. S. Welch, R. C. Montgomery, and M. F. Barsky. 
Mar 91, 21p NAS 1.15:102624, NASA-TM-102624 


A stereo camera tracking system was developed to 
provide a near real-time measure of the position and 
attitude of the Spacecraft COntrol Laboratory Experi- 
ment (SCOLE). The SCOLE is a mockup of the shuttle- 
like vehicle with an attached flexible mast and (simulat- 
ed) antenna, and was designed to provide a laboratory 
environment for the verification and testing of control 





laws for large flexible spacecraft. Actuators and sen- 
sors located on the shuttle and antenna sense the 
states of the spacecraft and allow the position and atti- 
tude to be controlled. The stereo camera tracking 
system which was developed consists of two position 
sensitive detector cameras which sense the locations 
of small infrared LEDs attached to the surface of the 
shuttle. Information on shuttle position and attitude is 
provided in six degrees-of-freedom. The design of this 
optical mm libration, and tracking algorithm are 
described. The performance of the pr oe is evaluat- 
ed for yaw only. 


147,636 
N91-21187/0/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. 

Station: NASA’s Search for Design, Cost, 
and Schedule Stability Continues. 
Mar 91, 41p GAO/NSIAD-91-125 


The General Accounting Office (GAO) reports on its 
investigations of the space station plans, focusing on 
changes in the design, estimated cost, and schedule. 
Also reviewed were it requests and congression- 
al funding, and the impact on the space station’s cost 
and capabilities of the 1989 program review done by 
the National Aeronautics and ice Administration 
(NASA) to stabilize the space station’s design and 
schedule at achievable funding levels. NASA is de- 
pn as being in phase 3 of 5 in the space station 

ram. These — are: (1) concept; (2) definition 

preliminary design pe award of contracts 
os the next two phases); (3) iled design; (4) devel- 
opment, manufacture, and assembly of components; 
and (5) operation. The last two phases will overlap and 
continue throughout the station’s expected 30-year 
lite. GAO identifies the primary objectives for the 
space station as advances in materials and life sci- 
ences. It also discusses changes that NASA has made 
to the —— to reduce risk, weight, power, mainte- 
nance, and costs, and the tradeoffs that were required 
to achieve improvements. GAO suggests that NASA’s 
cost estimates could be more helpful to Congress if 
required in a different format. 


147,637 

N91-21213/4/GAR PC A04/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Model Correlation and Damage Location for Large 
Space Truss Structures: Secant Method Develop- 
ment and Evaluation. 

Final Report, 1 Feb. 1989 - 31 Jan. 1991. 

S. W. Smith, and C. A. Beattie. Jan 91, 60p NAS 
1.26:188102, NASA-CR-188102 

Contract NAG1-960 


On-orbit testing of a large space structure will be re- 
quired to complete the certification of any mathemati- 
cal model rong the structure dynamic response. The 
process of establishing a mathematical model that 
matches measured structure response is referred to 
as model correlation. Most model correlation ap- 
proaches have an identification technique to deter- 
mine structural characteristics from the measurements 
of the structure response. This problem is approached 
with one particular class of identification techniques - 
matrix adjustment methods - which use measured data 
to produce an optimal update of the structure property 
matrix, often the stiffness matrix. New methods were 
developed for identification to handle problems of the 
size and complexity expected for large space struc- 
tures. Further development and refinement of these 
secant-method identification algorithms were under- 
taken. Also, evaluation of these techniques is an ap- 
ar model correlation and damage location was 
initiat 


147,638 

N91-21214/2/GAR PC A12/MF A02 
National Aeronautics and Space Administration, 
~— VA. Langley Research Center. 

— integrated Structures for Space Station Free- 


J. N. Cruz, D. W. Monell, P. Mutton, and P. A. 
Troutman. Feb 91, 268p NAS 1.15:102780, NASA- 
TM-102780 


An in-space construction (erectable) approach to as- 

sembling Freedom is planned but the increasing com- 

~~ of the station design along with a decrease in 

uttle predhen  ageed over the past several years has led to 

ly sequence that requires more resources 

(EVA. i it. Schone than the shuttle can provide given a 
ed number of flights. One way to address these 
issues is to adopt a pre-integrated approach to assem- 


Freedom. A pre-integrated approach combines 


the orbiting station is then launched as a single struc- 
tural entity on the shuttle and attached to the orbiting 
station with a minimum of EVA. The — of a pre- 
integrated approach to assembling Freedon is dis- 
cussed. The structural configuration, packaging, and 
shuttle integration of discrete pre-integrated elements 
for Freedom assembly are discussed. It is shown that 
the pre-integrated approach to assembly reduces EVA 
and increases shuttle margin with respect to mass, 
volume, and center of gravity limits when compared to 
the baseline Freedom assembly sequence. 


147,639 

N91-21225/8/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Hampton, VA. Langley Research Center. 

— and Con of the Space 
Freedom Payload 

Dt st T. Shannon. Feb 91, 35p NAS 1.15: 101667, 

NASA-TM-101667 


An analysis of the ——— Space Station Freedom 
Payload Pointing em (PPS) was performed to 
assess its dynamic onal pointing capability in the 
namic environment of the Space Station Freedom 
(SSF). In addition, the stability and control the the SSF 
was examined to verify the capability of its control de- 
vices to accommodate the impact of PPS operations. 
An analysis of the PPS ability to provide continuous, 
accurate pointing was performed and compared to the 
——_ requirements specified in the 1988 Program 
Definition and Requirement Document (PDRD). Re- 
sults indicated that the PPS was not able to perform 
within the program requirements during the worst case 
scenario of a shuttle hard docking maneuver to the 
port side SSF docking adapter. The PPS maintained 
lee aes accuracy during crew treadmill activi- 
pace Station a control system easily 
Y nmnned all PPS operations simulated. The 
PPS caused a negligible impact on the SSF’s control 
environment. 


147,640 

N91-21254/8/GAR PC A03/MF A01 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Brunswick (Germany, F.R.). 

Thermomechanics Tasks and ications. 

D. Petersen. Aug 90, 24p DLR-MITT-90-14 


The field of thermomechanical activities of the Institute 
for Structural Mechanics in numerical and experimen- 
tal analysis of aerospace structures is presented. After 
discussing the implications and prerequisites, knowl- 
edge of load spectra and material characteristics, 
structural concepts for heat protection during reentry, 
orbital application, and use of carbon fiber reinforced 
polymers in airplanes are examined. From these con- 
cepts the tasks of thermal and structural analysis as 
well as the testing requirements are deduced. 


147,641 

N91-21427/0/GAR PC A06/MF A01 
Lockheed Engineering and Sciences Co., Houston, 
TX. Power Distribution and Control Section. 

Kapton Wire Arc Track Testing: Per Test Proce- 
dure Kwatt BB01. 

Oct 90, 108p NAS 1.26:185642, NASA-CR-185642 
Contract NAS9-17900 


The results are presented of Kapton wire arc tracking 
tests performed at NASA-Johnson in 1990 using test 
procedure KWATT BB01. The tests were performed to 
[es data for use in assessing the safety of the 

ice Shuttle Orbiter wiring which is predominantly 
Kapton insulated. 


147,642 

N91-21579/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Ham _ Pe Langley Research Center. 

Detection and Health Monitoring 
of Coa Jaman, Hono russes: Status and Critical Issues. 
T. A. L. Kashangaki. Mar 91, 14p NAS 1.15:104045, 
NASA-TM-104045 
Presented at the 32ND Structures, Structural Dynam- 
peace Materials Conference, Baltimore, MD, 8-10 

199 
The long lifetimes, delicate nature and stringent point- 
ing requirements of large space structures such as 


147,646 
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Space Station Freedom and Earth sci- 

ences platforms might require that these spacecraft be 

ee deen aes a ee 
ing structures. A review of the literature 


unified notation and terminology is also proposed to 
facilitate comparisons between candidate methods. 


147,643 
N91-21581/4/GAR PC A03/MF A01 
Analytical Mechanics Associates, Inc., Hampton, VA. 


Power 

R. R. Kumar, and M. L. Heck. Feb 91, NAS 
1.26:187510, REPT-91-1, NASA-CR-187510 
Contract NAS1-18935 


Power optimal single axis articulating PV array motion 
for Space Station Freedom is investigated. The moti- 
ee ee oni tind Gane 
reduce Station costs. ie (maximum power) Beta 


tracking is addressed 

(LVLH) and non-LVLH attitudes. Effects of intra-array 
shadowing are also presented. Maximum power avail- 
ability while Beta tracking is com; to full sun track- 
ing and optimal alpha tracking. results are quanti- 
fied in orbital and minimum, maximum, and aver- 


age values of power availability. 


147,644 
N91-21950/1/GAR 

(Order as N91-21940/2/GAR, PC — 

01) 

National Aeronautics and Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Germ as a Tool for Station Documentation. 
K. Crouse, and C. Hardwick. 1990, 11p 


se and Research Directions 11 D. 


GERM as a tool for space station documentation is 
presented in the form of Sake The following 
subject areas are covered: statement, hyper 
media as a tool for pnt he 

GERM, technical approach, application aiedegaacs 
and results and conclusions. 


147,645 

N91-21966/7/GAR 

Houston Univ. at Clear Lake City, TX. 
XTP for the NASA Space Station. 

A. C. Weaver. Mar 90, 15p NAS 1.26:188087, NASA- 
CR-188087 

Contract NCC9-16 


The NASA Space Station is a truly international effort; 
therefore, its communications systems must conform 
to established international standards. Thus, NASA is 
requiring that each network-interface unit implement a 
full suite of ISO protocols. However, NASA is under- 
standably concerned that a full ISO stack will not deliv- 
er performance consistent with the real-time demands 
of pn on Station control systems. Therefore, as a re- 
h project, the suitability of the Xpress transfer 
protocol (XTP) is inw ited along side a full ISO 
stack. The initial plans for implementing XTP and com- 
paring its performance to ISO TP4 are cheothed. 


PC A03/MF A01 


147,646 

TIB/A91-00777/GAR PC E20 
AEG A.G., Wedel (Germany, F.R.). Geschaeftsbereich 
we Technologien, Raumfahrt. 


en fuer cay pl 
authan 1-3. (Preliminary technical work 
energy systems. Vol. 1-3). 
M. Fritzsche, L. Hoefer, W. Kuehnau, U. Nemsmann, 
and H. Neuhaus. Mar 88, 1012p 
Contract BMFT 51TO8702 
In German. Published in 3 a volumes. 


The aim of this research in three volumes was: 
1. The concept of a power management system for 
future orbital structures. 2. The examination of the im- 
possibilities of use, interfaces and the 
lems which may arise in the use of built-in test equip- 
energy supply systems. 3. The examination of 
the possibility of use and the construction of an opti- 
mized energy storage system. 4. Carrying out a market 
analysis on electro-mechanical relays, vacuum relays 
ee eee 
on the for these 


led requirements components 
for COLUMBUS. 5. The selection of suitable protective 
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measures for the operation and handling of DC supply 
voltages of more than 120 V DC in space vehicles. In- 
coesiblity the preparatory measures. 6. Checking the 
of using carbon fibre structures for electron- 
ic ape 7. Checking the possibility of using 
hybrid circuits for electronic equipment, and 8. working 
out the basis for the use of ee — devices 
(SMD) for electronic equipment in the nergy supply 
system. (orig. bons (Copyright (c) 1901, by FIZ. Cita- 
tion no. 91:000777.) 


7,647 
TiB/B6"-00739/GAR PC E14 
Technische Univ. Muenchen (Germany, F.R.). Fakul- 
taet fuer Maschinenwesen. 
Raumstation als Bahnhof fuer interplanetare Mis- 
sionen. (Space — as a transit station for inter- 
netary m 


ane -Ing 
5 (Orig 1 Dec 89, 109p 
i ‘auger 


Within the currently foreseeable development of spa- 
ceflight, space stations will play an important role, part 
of which could be the transit function for interplanetary 
missions. The effects on trajectory mechanics and 
mission planning caused by the then given departure 
orbit are investigated in this work. Based on an idea- 
lised preliminary study, trajectory calculations for 
Earth-Mars trajectories are executed and analysed. 
Key words of the algorithms developed for this are: 
Complex conic sections, 2/3 impulse quasi Hohmann 
transfer trajectories, Lambert problem, and parameter 
optimisation. es (Copyright (c) 1991 by FIZ. Cita- 
tion no. 91:000733 


Space Launch Vehicles & Support 
Equipment 


147,648 
N91-21173/0/GAR PC A03/MF A01 
Institut Franco-Allemand de Recherches, Saint-Louis 
(France). 

ungen und Untersuchiungen Zum Bau 
von Antrriebsspulen fuer Induktive Spulenbesch- 
leuniger (Considerations and Studies for the Con- 
struction of Acceleration Coils for Inductive 
Launchers). 
H. Nett, and L. Gernandt. 9 Nov 89, 26p ISL-CO- 
240/89, ETN-91-98985 
Contract BMVG-T/R-760/K-0012/K-1712 
Text in German. Originial Contains Color Illustrations. 
Presented at Ccre Commission Meeting on Elektro- 
5 Beschleunigung, Saint-Louis, France, 14 
Mar. 1989. 


An experimental launcher which uses coils to create a 
magnetic field for the acceleration effect is studied. An 
experimental device for the selection of appropriate 
coils, the testing of necessary measurements and the 
first launchings with simple projectiles are described. 
The functioning of transformer coils with flux concen- 
tration is explained and the first results and experi- 
ments are presented. The possibilities of increasing 
the efficiency of the coils are studied. It is concluded 
that an improved coil with smaller resistance and lower 
inductive losses would be an interesting solution. 


147,649 

N91-21177/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Dynamic Response of a Hammerhead Launch Ve- 
hicle Wind-Tunnel Model. 

S. R. Cole, and T. L. eye | Feb 91, 12p NAS 
1.15:104050, NASA-TM-104050 

Presented at the 32ND Structures, Structural Dynam- 
ics and Materials Conference, Baltimore, MD, 8-10 
Apr. 1991. 


A wind-tunnel test of a 1/10th-scale Atlas-Centaur | 
large payload fairing launch vehicle model was con- 
ducted in the NASA Langley Transonic Dynamics 
Tunnel. The wind tunnel model was an aeroelastically- 
scaled version of the flight vehicle and was capable of 
simulating either of the first two bending vibration 
modes of the full-scale vehicle b y a partial mode tech- 
nique. The primary purpose of the test was to gather 
data concerning buffet response which could be used 
to clear the vehicle for flight. Additionally, angle-of- 


268 VOL. 91, No. 17 


attack studies were conducted and several payload 
fairing configurations were tested to assess the buffet 
response and dynamic stability of off-design flight con- 
ditions and geometric parameters. No dynamic insta- 
bilities were found for any of the configurations tested. 
The buffet response data for the nominal flight configu- 
tation indicate that the unsteady buffet loads represent 
5 to 10 percent of the total design load; therefore, the 
buffet loads are not a large factor affecting the overall 
vehicle design. Payload fairing length-to-diameter ratio 
variations were found to have small effects on the 
buffet response of the model, except in the case of the 
smallest length-to-diameter models for the second 
bending mode simulation. The effects of angle of 
attack on buffet response were found to be small. The 
model was more sensitive to Mach number changes 
than to angle of attack. The buffet response results 
from this wind tunnel test were influenced by the 
tunnel facility vibration levels. An attempt was made to 
experimentally reduce the effect of the facility me- 
chanical vibration for the nominal flight configuration 
by — with vertical rods used to stiffen the sting 
support. The first flight of the Atlas-Centaur | vehicle 
successfully occurred on July 25, 1990, and a compari- 
son of flight measurements with wind tunnel data is 
presented. The flight data was found to be well within 
the 3 sigma level of the wind tunnel data. 


147,650 

N91-21255/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Redistribution of Particulates on a Payload During 
Flight Ascent. 

J. J. Scialdone. Apr 91, 17p NAS 1.15:104539, 
REPT-91B00060, NASA-TM-104539 


The dislodgement, venting, and redeposition of parti- 
cles on a surface caused by the vibroacoustic, gravita- 
tional, and aerodynamic forces are estimated and the 
resulting areal obscurations of the surface are calcu- 
lated. The data on particle redistribution estimated to 
occur during a Shuttle launch are employed to esti- 
mate the obscuration of a spacecraft’s star tracker, as 
it is carried into orbit by the Shuttle. The approach 
used for that calculation is generalized so that it can be 
employed for other applications where either the Shut- 
tle or an Expendable Launch Vehicle (ELV) is em- 
ployed for launch. Approaches for evaluating particle 
redistribution for other applications and for general use 
are indicated. 


147,651 
N91-21957/6/GAR 
(Order as N91-21955/0/GAR, PC — pod 
01 


Microelectronics and Computer Technology Corp., 
Austin, TX 

AiGerm: A Logic Programming Front End for Germ. 
S. H. Hashim. 1990, 18p 

In Houston Univ., Sepec Conference Proceedings: Hy- 
permedia and Information Reconstruction. Aerospace 
Applications and Research Directions. Addendum 18 
p. 


AiGerm (Artificially Intelligent Graphical Entity Relation 
Modeler) is a relational data base query and program- 
ming lan juage front end for MCC (Mission Control 
Center)/STP’s (Space Test Program) Germ (Graphical 
Entity Relational Modeling) system. It is intended as an 
add-on component of the Germ system to be used for 
navigating very large networks of information. It can 
also function as an expert system shell for prototyping 
knowledge-based systems. AiGerm provides an inter- 
face between the programming language and Germ. 


Space Safety 


147,652 

N91-21182/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Fire Suppression in Human-Crew Spacecraft. 

R. Friedman, and D. L. Dietrich. May 91, 14p NAS 
1.15:104334, E-6100, NASA-TM-104334 

Contract NAS3-25266 

Presented at the Halon Alternatives Technical Work- 
ing Conference, Albuquerque, NM, 30 Apr. - 1 May 
1991; Sponsored in Part by New Mexico Univ.; and by 
the Center for Global Environmental Technologies. 


Fire extinguishment agents range from water and foam 
in early-design spacecraft (Halon 1301 in the present 
Shuttle) to carbon dioxide proposed for the Space Sta- 
tion Freedom. The major challenge to spacecraft fire 
extinguishment design and operations is from the 
micro-gravity environment, which minimizes natural 
convection and profoundly influences combustion and 
extinguishing agent effectiveness, dispersal, and post- 
fire cleanup. Discussed here are extinguishment i in mi- 
crogravity, fire-suppression problems anticipated in 
future spacecraft, and research needs and opportuni- 
ties. 


Spacecraft Trajectories & Flight 
Mechanics 


147,653 
N91-21089/8/GAR 
(Order as N91-21062/5/GAR, PC — 
04 


Analytical Services and Materials, Inc., Hampton, VA. 
Zonal Analysis of Two High-Speed inlets. 

A. 7 G. F. Switzer, and W. M. Eppard. Jan 

91, 13p 

Contract NAS1-18599 

In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 507-519. 


Using a zonal technique, thin layer Navier-Stokes solu- 
tions for two high speed inlet geometries are present- 
ed and compared with experimental data. The first 
configuration consists of a 3-D inlet preceded by a 
sharp flat plate. Results with two different grids dem- 
onstrate the importance of adequate grid refinement in 
high speed internal flow computations. The fine grid 
solution has reasonably b gpa agreement with experi- 
mental heat transfer and pressure values inside the 
inlet. The other configuration consists of a 3-D inlet 
mounted on a research hypersonic. forebody. Numeri- 
cal results for this configuration have good oo 
with experimental pressure data along the forebody, 
but not inside the inlet. A more refined grid calculation 
is currently being done to better predict the flowfield in 
the inlet. 


147,654 
N91-21094/8/GAR 
(Order as N91-21062/5/GAR, PC meer 4 
4 


Sverdrup Technology, Inc., Cleveland, OH. 

Recent Update of the RPLUS2D/3D Codes. 

Y. P. Tsai. Jan 91, 15p 

Contract NAS3-25266 

In NASA, Lewis Research Center, Computational Fluid 
Dynamics Symposium on Aeropropulsion p 593-607. 


The development of the RPLUS2D/3D codes is sum- 
marized. These codes utilize LU algorithms to solve 
chemical non-equilibrium flows in a body-fitted coordi- 
nate system. The motivation behind the development 
of these codes is the need to numerically predict 
chemical non-equilibrium flows for the National Aero- 
Space Plane Program. Recent improvements include 
vectorization method, blocking algorithms for geomet- 
ric flexibility, out-of-core storage for large-size prob- 
lems, and an LU-SW/UP combination for CPU-time ef- 
ficiency and solution quality. 


147,655 

N91-21168/0/GAR PC A04/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Parametric Entry Corridors for Lunar/Mars Aero- 
capture Missions. 

L. M. Ling, F. M. Baseggio, and D. P. Fuhry. Apr 91, 
73p NAS” 1.15:102178, $-628, NASA-TM-102178 


Parametric atmospheric entry corridor data are pre- 
sented for Earth and Mars aerocapture. Parameter 
ranges were dictated by the range of mission designs 
currently envisioned as possibilities for the Human 

ploration Initiative (HEI). This data, while not providing 
a means for exhaustive evaluation of aerocapture per- 
formance, should prove to be a useful aid for prelimi- 
nary mission design and evaluation. Entry corridors are 
expressed as ranges of allowable vacuum periapse al- 
titude of the planetary approach hyperbolic orbit, with 
chart provided for conversion to an approximate flight 
path angle corridor at entry interface (125 km altitude). 





The corridor boundaries are defined by open-loop aer- 

ture trajectories which satisfy boundary con- 
straints while utilizing the full aerodynamic control ca- 
ne of the vehicle (i.e., full lift-up or full lift-down). 
Parameters examined were limited to those of greatest 
importance from an aerocapture performance stand- 
point, including the approach orbit hyperbolic excess 
velocity, the vehicle lift to — ratio, maximum aerody- 
namic load factor limit, and the apoapse oi the target 
orbit. The impact of the atmospheric density bias un- 
certainties are also included. The corridor data is pre- 
sented in graphical format, and examples of the utiliza- 
tion of these graphs for mission design and evaluation 
are included. 


147,656 

N91-21169/8/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

OD a for the First Brazilian Satellite-Soft- 
ware Testing, Analysis, and Assessment. 

H. K. Kuga, and K. R. Rao. Oct 90, 17p INPE-5158- 
PRE/1637 

Presented at the 1ST Brazilian Symposium of Aero- 
space Technology, Sao Jose DOS Campos, Brazil, 27- 
31 Aug. 1990. 


The objective was to test, analyze, and assess the 
orbit determination (OD) system software developed 
for the first Brazilian satellite and the Institute of Space 
Research (INPE). The OD method was based on the 
weighted least squares differential correction. The 
testing and analysis of the software was done usin 
the tracking data of three satellites: (1) the GIOTT! 
(Halley comet encounter mission) of ESA; (2) the BRA- 
SILSAT (a Brazilian telecommunications satellite); and 
(3) the simulated orbits of the first Brazilian satellite. In 
order to have a better assessment of the software, var- 
ious test cases with different combinations of perturba- 
tion models were chosen. The results obtained in all 
the test cases for the first two satellites were in very 
good agreement with those obtained by owner organi- 
zations, and the results obtained in the last case were 
satisfactory. 


147,657 

N91-21170/6/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Real Time Assisted Tracking for Low Earth Orbit 
Satellites. 

H. K. Kuga, and V. Carrara. Oct 90, 14p INPE-5157- 
PRE/1636 

Presented at the 1ST Brazilian Symposium of Aero- 
space Technology, Sao Jose DOS Campos, Brazil, 27- 
31 Aug. 1990. 


The problem of assisting the tracking antenna during a 
satellite pass over the tracking ground station is ad- 
dressed. The assisted tracking provides the antenna 
pointing angles so as to allow acquisition of signal 
(AOS) and to avoid or minimize loss of communication 
with a reduced computation time. It estimates two orbit 
elements: the mean anomaly and the right ascension 
of the ascending node. The other Keplerian elements 
are considered constant. Whenever the communica- 
tion with the satellite is established (locked), the assist- 
ed tracking process transforms the measured input 
tracking angles in an estimate of the mean anomaly 
and right ascension. The process was simulated in a 
digital computer for different tracking situations. It was 
supposed that in a given instant, the signal was lost. 
The error between the predicted values of the pointing 
angles and the real ones was then monitored. The 
error remained below one degree for any situation, as- 
suring that the communication could be promptly re- 
established whenever the signal is recovered. 


147,658 

N91-21171/4/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Stochastic Approach to the Problem of Spacecraft 
Optimal Manoeuvres. 

A. F. B. Dealmeidaprado, and A. R. Neto. Nov 90, 8p 
INPE-5192-PRE/1660 

Presented at the 11TH World Congress of the Interna- 
tional Federation of Automatic Control, Tallin, USSR, 
13-17 Aug. 1990. 


The problem of spacecraft orbit transfer with minimum 
fuel consumption is considered. A new version of the 
suboptimal and hybrid control approach of numerically 
treating the problem, where one can take into account 
the accuracy in the satisfaction of constraints, is devel- 


oped. To solve the nonlinear programming problem in 
each iteration, a stochastic version of the projection of 
the gradient method is used together with the well 
known hybrid approach to find the optimal control in 
this kind of dynamic problem. For the maneuvers con- 
sidered, the bry Ca is supposed to be in keplerian 
motion by the thrustors whenever they are 
active. These thrustors are assumed to be of fixed 
magnitude (either low or high) and operating in an on- 
off mode. The solution is given in terms of the location 
of the burning arcs, time histories of thrustors attitude 
(pitch or yaw), final orbit acquired, and fuel consumed. 
Numerical results are presented. 


147,659 

N91-21447/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


D rsonic Propulsion. 

L. A. Povinelli. 1990, 17p NAS 1.15:103791, E-5689, 
NASA-TM-103791 

Presented at the Workshop on Hypersonic Flow, An- 
tibes, France, 22-25 Jan. 1990; Cosponsored by Na- 
tional Research Inst. For Information and Automation 
rhe mg for Advancement of Numerical Engineering 

jlethods: 


An overview is given of research activity on the appli- 
cation of computational fluid dynamics (CDF) for hy- 
personic propulsion systems. After the initial consider- 
ation of the highly integrated nature of air-breathing hy- 
personic engines and airframe, attention is directed 
toward computations carried out for the components 
of the engine. A generic inlet configuration is consid- 
ered in order to demonstrate the highly three dimen- 
sional viscous flow behavior occurring within rectangu- 
lar inlets. Reacting flow computations for simple jet in- 
jection as well as for more complex combustion cham- 
bers are then discussed in order to show the capability 
of viscous finite rate chemical reaction computer simu- 
lations. Finally, the nozzle flow fields are demonstrat- 
ed, showing the existence of complex shear layers and 
shock structure in the exhaust plume. The general 
issues associated with code validation as well as the 
specific issue associated with the use of CFD for 
design are discussed. A prognosis for the success of 
pg the design of future propulsion systems is of- 
ered. 


147,660 

N91-21471/8/GAR PC A03/MF AO1 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Estimates of Thermochemical Relaxation Lengths 
Behind Normal Shock Waves Relevant to Manned 
Lunar and Mars Return Missions, the Aeroassist 
ea Experiment, and Mars Entry. 

J. T. Howe. Feb 91, 20p NAS 1.15:102879, A-91003, 
NASA-TM-102879 


Thermochemical relaxation distances behind the 
strong normal shock waves associated with vehicles 
that enter the Earth atmosphere upon returning from a 
manned lunar or Mars mission are estimated. The re- 
laxation distances for a Mars entry are estimated as 
well, in order to highlight the extent of the relaxation 
phenomena early in currently envisioned space explo- 
ration studies. The thermochemical relaxation length 
for the Aeroassist Flight Experiment is also consid- 
ered. These estimates provide an indication as to 
whether finite relaxation needs to be considered in 
subsequent detailed analyses. For the Mars entry, re- 
laxation phenomena that are fully coupled to the flow 
field equations are used. The relaxation-distance esti- 
mates can be scaled to flight conditions other than 
those discussed. 


Unmanned Spacecraft 


147,661 
N91-21189/6/GAR 
(Order as N91-21188/8/GAR, PC sue 


Honeywell, Inc., Glendale, AZ. Satellite Systems Oper- 
ations. 

Magnetic Suspension Systems for Space Applica- 
D. G. Havenhill, and P. J. Wolke. Mar 91, 26p 


In NASA, Langley Research Center, Aerospace Appli- 
cations of Magnetic Suspension Technology, Part 1 p 
1-26. 


147,665 
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An overview of techniques is presented used in the de- 
scribed magnetic suspension systems. Also a review is 
presented of the systems already developed, whi 
demonstrate the usefulness, applicability, and flight 
readiness of magnetic suspension to a broad of 
payloads and environments. The following subj 
areas are covered: programs overview; key concepts; 
magnetic suspension as an isolator and as a pointer; 
pointing and isolation systems; magnetic actuator con- 
trol techniques; and test data. 


147,662 


N91-21190/4/GAR 
(Order as N91-21188/8/GAR, PC A17/MF 
A02) 


AiResearch Mfg. Co., Los Angeles, CA. 

Advanced Magnetic Suspensions for Vibration iso- 
lation and Fast-Attitude Control of Space-Based 
Generic Pointing Mounts. 

R. W. Bosley, and A. N. Trivedi. Mar 91, 27p 


In NASA, Langley Research Center, Aerospace Appli- 
— of Magnetic Suspension Technology, Part 1 p 


Advanced magnetic suspension for vibration isolation 
and fast-attitude control of generic point- 
ing mounts (GPM) is presented in the form of view- 
graphs. The following subject areas are covered: 
design criteria for GPM; GPM system features; GPM 
performance characteristics; GPM functional block 
diagram; and other applications for generic magnetic 
suspension technologies. 


147,663 


N91-21191/2/GAR 
(Order as N91-21188/8/GAR, PC A17/MF 
A02) 


SatCon Technology Corp., Cambridge, MA. 
rn Large-Angle Magnetic Suspen- 


J. Downer, J. Goldie, and R. Torti. Mar 91, 19p 

In NASA, Langley Research Center, Aerospace Appli- 

= of Magnetic Suspension Technology, Part 1 p 
-75. 


The component technologies were developed re- 
quired for an advanced control moment gyro (CMG) 
type of slewing actuator for large payloads. The key 
component of the CMG is a large-angle magnetic sus- 
pension (LAMS). The LAMS combines the functions of 
the gimbal structure, torque motors, and rotor bearings 
of a CMG. The LAMS uses a single superconducting 
source coil and an array of cryoresistive control coils to 
produce a specific output torque more than an order of 
magnitude greater than conventional devices. The de- 
signed and tested LAMS system is based around an 
available superconducting solenoid, an array of twelve 
room-temperature normal control coils, and a multi- 
input, multi-output control system. The control laws 
were demonstrated for stabilizing and controlling the 
LAMS system. 


147,664 


N91-21192/0/GAR 
(Order as N91-21188/8/GAR, PC = 
02) 


Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Control Issues of Microgravity Vibration Isolation. 
C. R. Knospe, and R. D. Hampton. Mar 91, 65p 

In NASA, Langley Research Center, Aerospace Appli- 
cations of Magnetic Suspension Technology, Part 1 p 
77-141. Sponsored by NASA, Lewis Research Center. 


Active vibration isolation systems contemplated for mi- 
crogravity space experiments may be designed to 
reach g en performance requirements in a variety of 
ways. An analogy to passive isolation lems proves 
to be illustrative but lacks the flexibility as a design tool 
of a control systems approach and may lead to poor 
design. Control theory as applied to vibration isolation 
is reviewed and passive analogies discussed. 


147,665 


N91-21193/8/GAR 
(Order as N91-21188/8/GAR, PC au 


SatCon Technology Corp., Cambridge, MA. 
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Sliding Mode Control of Magnetic Suspensions for 

Precision Pointing and Tracking Applications. 

K. M. Misovec, F. J. Flynn, B. G. Johnson, and J. K. 

Hedrick. Mar 91, 21p 

Contract DASG60-88-C-0040 

In NASA, Langley Research Center, Aerospace Appli- 

pro of Magnetic Suspension Technology, Part 1 p 
43-163. 


A recently developed nonlinear control method, sliding 
mode control, is examined as a means of advancing 
the achievable performance of space-based precision 
pointing and tracking systems that use nonlinear mag- 
netic actuators. Analytic results indicate that sliding 
mode control improves performance compared to 
linear control approaches. In order to realize these 
performance improvements, precise knowledge of the 
plant is required. Additionally, the interaction of an esti- 
mating scheme and the sliding mode controller has not 
been fully examined in the literature. Estimation 
schemes were designed for use with this sliding mode 
controller that do not seriously degrade system per- 
formance. The authors designed and built a laboratory 
testbed to determine the feasibility of utilizing sliding 
mode control in these types of applications. Using this 
testbed, experimental verification of the authors’ anal- 
yses is ongoing. 


147,666 

N91-21217/5/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Materials for Aerospace Vehicles Friction Drag Re- 
duction Surfaces. 

F. L. Galvao. Nov 90, 6p INPE-5188-PRE/1656 
Presented at the 1ST Brazilian Symposium of Aero- 
space Technology, Sao Jose DOS Campos, Brazil, 27- 
31 Aug. 1990. 


The frictional drag of aerospace vehicles is considered 
to result from the use of external surfaces with atomic 
level smoothness, obtained by epitaxial growth proc- 
esses. The adsorption phenomena, the effects of the 
substratum atomic structure on adsorption forces, and 
the dynamics of the gas-solid surface interactions are 
discussed in order to identify the adequate material 
properties for such an application. It is concluded that 
some heavy transition metal halides and dichalcogen- 
ides, with Van der Waals layered crystalline structures, 
represent an adequate starting point for further re- 
search. 


147,667 

N91-21218/3/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Attitude Control Simulation of the Data Collecting 
Satellite: SCD2. 

L. D. D. Ferreira, and V. Carrara. Oct 90, 11p INPE- 
5159-PRE/1638 

Presented at the 1ST Brazilian Symposium of Aero- 
space Technology, Sao Jose DOS Campos, Brazil, 27- 
31 Aug. 1990. 


The functions of the attitude control system (ACS) to 
be used in the second data collecting satellite (SCD2) 
are presented. The functions of the ACS include: (1) 
providing sensors signals that allow determination of 
the satellite attitude by processing in the ground; (2) 
damping the residual nutation of the spacecraft by 
using a nutation damper; (3) controlling the satellite 
spin rate by means of magnetic torque coils; and (4) 
controlling the spin axis direction using magnetic 
torque coils. 


147,668 

N91-21219/1/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Requirements and Trade-off Studies in Satellite 
Mechanical Architecture. 

F. Lemegalivao. Nov 90, 7p INPE-5186-PRE/1654 
Presented at the 1ST Brazilian Symposium of Aero- 
space Technology, Aerospace Technology Inst. Sao 
Jose DOS Campos, 27-31 Aug. 1990. 


The requirements and trade-off studies used in the ar- 
chitectural concept design phase of the MECB-RSS1 
satellite are presented. The main necessary require- 
ments are presented with four satellite configurations 
designed to meet all of them. The desirable require- 
ments are presented with the trade-off methodology 
used to choose between those different configura- 
tions. The present design phase configuration is also 
shown. 
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147,669 

N91-21223/3/GAR PC A03/MF A0Oi 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

AEOSS Design Guide for System Analysis on Ad- 
vanced Earth-Orbital Spacecraft Systems. 

ere Dec 90, 21p NAS 1.15:100772, NASA-TM- 

1 2 


Advanced Earth Orbital Spacecraft System (AEOSS) 
enables users to project the requried power, weight, 
and cost for a generic earth-orbital spacecraft system. 
These variables are calculated on the component and 
subsystem levels, and then the system level. The in- 
cluded six subsystems are electric power, thermal con- 
trol, structure, auxillary propulsion, attitude control, 
and communication, command, and data handling. 
The costs are computed using statistically determined 
models that were derived from the flown spacecraft in 
the past and were categorized into classes according 
to their functions and structural complexity. Selected 
design and performance analyses for essential com- 
ponents and subsystems are also provided. AEOSS 
has the feature permitting a user to enter known 
values of these parameters, totally and partially, at all 
levels. All information is of vital importance to project 
managers of subsystems or a spacecraft system. 
AEOSS is a specially tailored software coded from the 
relational database program of the Acius; 4th Dimen- 
sion with a Macintosh version. Because of the licens- 
ing agreement, two versions of the AEOSS documents 
were prepared. This version AEOSS Design Guide, is 
for users to exploit the full capacity of the 4th Dimen- 
sion. It is for a user who wants to alter or expand the 
program structures, the program statements, and the 
program procedures. The user has to possess a 4th 
Dimension first. 


147,670 

N91-21224/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

AEOSS Runtime Manual for System Analysis on 
Advanced Earth-Orbital Spacecraft Systems. 

H. Lee. Dec 90, 15p NAS 1.15:100773, NASA-TM- 
100773 


Advanced earth orbital spacecraft system (AEOSS) 
enables users to project the required power, weight, 
and cost for a generic earth-orbital spacecraft system. 
These variables are calculated on the component and 
subsystem levels, and then the system level. The in- 
cluded six subsystems are electric power, thermal con- 
trol, structure, auxiliary propulsion, attitude control, and 
communication, command, and data handling. The 
costs are computed using statistically determined 
models that were derived from the flown spacecraft in 
the past and were categorized into classes according 
to their functions and structural complexity. Selected 
design and performance analyses for essential com- 
ponents and subsystems are also provided. AEOSS 
has the feature permitting a user to enter known 
values of these parameters, totally and partially, at all 
levels. All information is of vital importance to project 
managers of subsystems or a spacecraft system. 
AEOSS is a specially tailored software coded from the 
relational database program of the Acius’ 4th Dimen- 
sion with a Macintosh version. Because of the licens- 
ing agreements, two versions of the AEOSS docu- 
ments were prepared. This version, AEOSS Runtime 
Manual, is permitted to be distributed with a finite 
number of the restrictive 4D Runtime version. It can 
perform all contained applications without any pro- 
gramming alterations. 


147,671 

N91-21240/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Power Techn: les and the Space Future. 

K. A. Faymon, J. S. Fordyce, and H. W. Brandhorst. 
Apr 91, 24p NAS 1.15:103649, E-5835, NASA-TM- 
103649 


Advancements in space power and energy technol- 
ogies are critical to serve space development needs 
and help solve problems on Earth. The availability of 
low cost power and energy in space will be the hall- 
mark of this advance. Space power will undergo a dra- 
matic change for future space missions. The power 
systems which have served the U.S. space program so 
well in the past will not suffice for the missions of the 
future. This is especially true if the space commercial- 
ization is to become a reality. New technologies, and 


new and different space power architectures and topo- 
logies will replace the lower power, low-voltage sys- 
tems of the past. Efficiencies will be markedly im- 
proved, specific powers will be greatly increased, and 
system lifetimes will be markedly extended. Space 
power technology is discussed - its past, its current 
Status, and predictions about where it will go in the 
future. A key problem for power and energy is its cost 
of affordability. Power must be affordable or it will not 
serve future needs adequately. This aspect is also 
specifically addressed. 


147,672 

N91-21286/0/GAR PC A03/MF A01 

National Aeronautics and Space Administration, Hous- 

ton, TX. Lyndon B. Johnson Space Center. 

Atomic Oxygen Degradation of Intelsat 4-Type 

— Array Interconnects: Laboratory Investiga- 
ns. 

S. L. Koontz, J. B. Cross, M. A. Hoffbauer, and T. D. 

Kirkendahl. Mar 91, 25p NAS 1.15:102175, S-625, 

NASA-TM-102175 


A Hughes 506 type communication satellite belonging 
to the Intelsat organization was marooned in low Earth 
orbit on March 14, 1990, following failure of the Titan 
third stage to separate properly. The satellite, Intelsat 
VI, was designed for service in geosynchronous orbit 
and contains several material configurations which are 
susceptible to attack by atomic oxygen. Analysis 
showed the silver foil interconnects in the satellite pho- 
tovolitaic array to be the key materials issue because 
the silver is exposed directly to the atomic oxygen ram 
flux. The results are reported of atomic oxygen degra- 
dation testing of Intelsat VI type silver foil intercon- 
nects both as virgin material and in a configured solar 
cell element. Test results indicate that more than 80 
pct. of the original thickness of silver in the Intelsat VI 
solar array interconnects should remain after comple- 
tion of the proposed Space Shuttle rescue and/or re- 
boost mission. 


147,673 

N91-21572/3/GAR PC A03/MF A0% 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Closed-Form Solutions for Linear Regulator 
Design of Mechanical Systems Including Optimal 
Weighting Matrix Selection. 

B. R. Hanks, and R. E. Skelton. Mar 91, 12p NAS 
1.15:104052, NASA-TM-104052 

Presented at the 32ND Structures, Structural Dynam- 
ics and Materials Conference, Baltimore, MD, 8-10 
Apr. 1991. 


Vibration in modern structural and mechanical sys- 
tems can be reduced in amplitude by increasing stiff- 
ness, redistributing stiffness and mass, and/or adding 
damping if design techniques are available to do so. 
Linear Quadratic ——— (LQR) theory in modern 
multivariable control design, attacks the general dissi- 
pative elastic system design problem in a global formu- 
lation. The optimal design, however, allows electronic 
connections and phase relations which are not phys- 
ically practical or possible in passive structural-me- 
chanical devices. The restriction of LQR solutions (to 
the Algebraic Riccati Equation) to design spaces which 
can be implemented as passive structural members 
and/or dampers is addressed. A general closed-form 
solution to the optimal free-decay control problem is 
presented which is tailored for structural-mechanical 
system. The solution includes, as subsets, special 
cases such as the Rayleigh Dissipation Function and 
total energy. Weighting matrix selection is a con- 
strained choice among several parameters to obtain 
desired physical relationships. The closed-form solu- 
tion is also applicable to active control design for sys- 
tems where perfect, collocated actuator-sensor pairs 
exist. 


147,674 
N91-21576/4/GAR PC A03/MF A01 
Old Dominion Univ., Norfolk, VA. 

Ground-Based Testing of the Dynamics of Flexible 
Space Structures Using Band Mechanisms. 
Progress Report, period ending 15 Mar. 1991. 

L. F. Yang, and M. Chew. May 91, 41p NAS 
1.26:188154, NASA-CR-188154 

Contracts NAG1-1117, NAG1-830 


A suspension system based on a band mechanism is 
studied to provide the free-free conditions for ground 
based validation testing of flexible space structures. 
The band mechanism consists of a noncircular disk 





with a convex profile, preloaded by torsional springs at 
its center of rotation so that static equilibrium of the 
test structure is maintained at any vertical location; the 
gravitational force will be directly counteracted during 
dynamic testing of the space structure. This noncircu- 
lar disk within the suspension system can be config- 
ured to remain unchanged for test articles with the dif- 
ferent weights as long as the torsional spring is re- 
placed to maintain the originally designed frequency 
ratio of W/k sub s. Simulations of test articles which 
are modeled as lumped parameter as well as continu- 
ous parameter systems, are also presented. 


147,675 


N91-21578/0/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Hampton, VA. Langley Research Center. 

Active Vibration for CSI ey 
Model: Design and pg gy 

A. M. Bruner, W. K. Belvin, L. G. Horta, ood Juang. 

Mar 91, 12p NAS 1.15:104048, NASA-TM-104048 

Presented at the 32ND Structures, Structural Dynam- 

rm ~ Conference, Baltimore, MD, 8-10 
pr. s 


The development of control of large flexible structures 
technology must include practical demonstration to aid 
in the understanding and characterization of controlled 
structures in space. To support this effort, a testbed 
facility was developed to study practical implementa- 
tion of new control technologies under realistic condi- 
tions. The design is discussed of a second order, ac- 
celeration fi ck controller which acts as an active 
vibration absorber. This controller provides guaran- 
teed stability margins for collocated sensor/actuator 
pairs in the absence of sensor/actuator dynamics and 
computational time delay. The primary performance 
objective considered is damping augmentation of the 
first nine structural modes. Comparison of experimen- 
tal and predicted closed loop damping is presented, 
including test and simulation time histories for open 
and closed loop cases. Although the simulation and 
test results are not in full agreement, robustness of this 
design under model uncertainty is demonstrated. The 
basic advantage of this second order controller design 
is that the stability of the controller is model independ- 
ent. 


147,676 


TIB/A91-00724/GAR PC E14 
MBB/ERNO G.m.b.H., Bremen (Germany, F.R.). 
ORBITEC - Orbital-Technologie, Demonstrations- 
Mission auf EURECA. Abschiussbericht. (ORBITEC 
- orbital technology, demonstration mission on 
EURECA. Final report). 

po day 107p Rept no. MBB/ERNO-RP-OX--112- 


Contract BMFT 50QV8780 
In German. 


In the scope of the national orbital technology pro- 
gramme an innovative technological priority pro- 
gramme for future orbital systems is being established 
under the name ‘ORBITEC’. The technology pro- 
gramme is supporting a long-term master concept, 
which in the long run extends to Moon and Mars mis- 
sions. ORBITEC is a programme for coordination, test- 
ing and implementation of orbital technologies and 
demonstration and/or verification missions. The ob- 
jective of this study is to investigate in the near future 
in-orbit key technologies for currently scheduled Euro- 
pean programmes such as HERMES, ARIANE 5, and 
in particular COLUMBUS, which require a demonstra- 
tion and/or verification mission in space. In this first 
ORBITEC study, investigations for orbital technologies 
on the free-flying ‘EURECA’ platform are limited. Fo- 
cuses of this study are: 1. Development of technology 
experiments and their requirements; 2. Establishment 
of a EURECA mission profile; 3. Preparation of the re- 
quirement profile; 4. Preparation of model payloads; 5. 
ey ration of technological and scientific payloads on 
ECA; 6. Preparation of a mission scenario; 7. 
Saeaamin of the mission/project schedule; 8. Caicu- 
lation of mission/project costs. The complete final 
report comprises two parts or folders: 1. Final rechni- 
cal report; 2. Annexures of individual technical ‘eee 
and data sheets. (orig. /AKF). (TIB: FR “> ( 
right (c) 1991 by FIZ. Citation no. 91:000724. 


147,677 


TIB/A91-00725/GAR PC E19 
MBB/ERNO G.m.b.H., Bremen (Germany, F.R.). 


ORBITEC - Orbital-Technologie, Demonstrations- 
Mission auf EURECA. Anhang. Abschiussbericht. 
(ORBITEC - orbital tech ee 
mission on EURECA. 

Dec 88, 404p Rept no. MBB/ERNO-AP 
006/88(App.) 

Contract BMFT 50QV8780 

In German. 


In the scope of the national orbital technology pro- 
gramme an innovative technological priority pro- 
gramme for future orbital systems is being established 
under the name ‘ORBITEC’. The technology pro- 
gramme is supporting a long-term master concept, 
which in the long run extends to Moon and Mars mis- 
sions. ORBITEC is a programme for coordination, test- 
ing and implementation of orbital technologies and 
demonstration and/or verification missions. The ob- 
jective of this study is to investigate in the near future 
in-orbit key technologies for currently scheduled Euro- 
pean programmes such as HERMES, ARIANE 5, and 
in particular COLUMBUS, which require a demonstra- 
tion and/or verification mission in space. In this first 
ORBITEC study, investigations for orbital tech i 
on the free-flying ‘EURECA’ platform are limited. Fo- 
cuses of this study are: 1. Development of technology 
experiments and their requirements; 2. Establishment 
of a EURECA mission profile; 3. Preparation of the re- 
quirement profile; 4. Preparation of model payloads; 5. 
~ ration of technological and scientific payloads on 
ECA; 6. Preparation of a mission scenario; 7. 
Nanaoauin of the mission/project schedule; 8. Calcu- 
lation of mission/project costs. The complete final 
report comprises two parts or folders: 1. Final techni- 
cal report; 2. Annexures of individual technical reports 
and data sheets. (orig./AKF). (TIB: FR 4198(Anh).) 
.) 
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N91-21126/8/GAR PC A02/MF A01 

Instituto de Pesquisas Espaciais, Sao Jose dos 

Campos (Brazil). 

Navegacao de Imagens me ag a Partir DA 

Matriz de Referencia Geodesia: Estudos E Avalia- 

coes (AVHRR/NOAA Imagery Navigation from the 

— Reference Matrix: Studies and Evalua- 
ons). 

K. Tanaka, and J. L. Deoliveira. Dec 90, 8p INPE- 

5216-PRE/1672 

In Portuguese; English Summary. Presented at the 

6TH Brazilian Symposium on Remote Sensing, 

Manaus, Brazil, 24-29 Jun. 1990. 


Using geographic reference matrixes, a comparative 
study of AVHRR/NOAA imagery navigation is present- 
ed. The matrix elements of sample points are generat- 
ed using a physics-mathematics formulation devel- 

oped by Medeiros and Tanaka (1986). The coordinate 
(latitude, longitude) of intermediate points were deter- 
mined using two different interpolation methods: linear 
and Lagrange. The precision of these methods was 
evaluated comparing with the navigation results from 
the physics-mathematics formulation. The computer 
time to run these methods was analyzed also. 


147,679 

N91-21159/9/GAR PC A04/MF A01 
Royal ~~" Council for Scientific and Industrial 

Research, Oslo. Space “—. Div. 

mae te sy Neg : Selected Papers on 


Norwegian Space A 
A. R. Holmet, and P. Torbo. Mar 90, 51p NSC- 
REPT(90)2, ISBN-82-7542-003-2 


No abstract available. 


147,680 
N91-21206/8/GAR 
(Order as N91-21203/5/GAR, PC AI7/Me 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


One-Di 
R. D. Hampton, C. M. Lng ey PE. Allaire, D. W. 
Lewis, and C. R. Knospe. Mar 91, 64p 
In NASA, Langley Research Center, Aerospace Appli- 
ne of Sous Suspension Technology, Part 2p 
413-4 


147,683 


SPACE TECHNOLOGY 
General 


experiments contemplated for a ae 
must be > isolated from the accelerations of the plat- 
form. An optimal active control is Soumpee for micro- 
gravity vibration isolation, constant state feed- 


ich only the relative positions and velocities and the 
absolute accelerations of the experiment and space 
platform are available. 


147,681 


N91-21332/2/GAR 
(Order as N91-21331/4/GAR, PC “ee 


bre a —— and Space Administration, 
Charge of the Containeriess Experimentation in 


Microgravity. 
M. C. Lee. 1 May 90, 32p 
In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 5-36. 


The experimentation was undertaken to study the 

elimination or reduction of surface contamination for 

which there is adequate Earth-based technology along 

with the reduction of dynamic nucleation for which 

there a paucity of reliable data. One objective is to de- 

lineate ay eer of the U.S. Containeriess 

fo ey mad in Microgravity for the next 

peel ther objective is for the guid- 

ance of NASA to define tr the next generation of contain- 
erless experimentation instruments in microgravity. 


147,682 


N91-21333/0/GAR 
(Order as N91-21331/4/GAR, PC A24/MF 
A03) 


Jet Propulsion Lab., Pasadena, CA. 
Ground-Based and Microgravity Containeriess Po- 
sitioning T: and Facilities. 

M. Barmatz. 1 May 90, 17p 

In Its Proceedings of the First Workshop on Container- 
less Experimentation in Microgravity p 37-53 


A presentation is given with the following outline: Con- 
tainerless experiments; Uniqueness of microgravity; 
Microgravity experiments; Containerless program de- 
velopment; and Accommodating microgravity experi- 
ments. Under accommodating comes positioning ap- 
proaches, space flight facilities, ground based facilities 
and technology development, and space station facili- 
ties. 


147,683 


N91-21337/1/GAR 
(Order as N91-21331/4/GAR, PC A24/MF 
A03) 


European Space Research and Technology Centre, 
Noordwijk (Netherlands). 
Containeriess in the European Micro- 


P. Behrmann. 1 May 90, 14p 
In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 99-112. 


Reasonable acoustic levitation for undercooled meits 
in space was obtained, but some residual instabilities 
in times of high thermal transients need to be eliminat- 
ed. Electrostatic levitation was developed with the 
acoustic levitator with similar applications in mind. The 
— tested used a tetrahedral electrode configura- 
tion with unchanged samples. ESA’s involvement in 
electromagnetic levitation is concentrated on accom- 
modation studies for the European Containeriess 
Processing Lab for the Space Station Freedom. The 
gas film technique is based on the processi a 
ples confined by porous walls. Air flow through 

a create air cushions which inhibit wall po at 
This technique is particularly promising for glasses. 
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147,684 
N91-21348/8/GAR 
(Order as N91-21331/4/GAR, PC A24/MF 
A03) 


) 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F.R.). 
Experiments for Electromagnetic Levita tion in Mi- 


R. Will cer, and |. Egry. 1 May 90, 11p 
In a Proceedings of the First Workshop on Contain- 
eriess Experimentation in Microgravity p 248-258. 


Containeriess processing is a promising research tool 
for investigating the ~~~ of undercooled melts 
and their solidification. For conducting samples RF- 
electromagnetic levitation offers the possibility to 
obtain large undercoolings by avoiding heterogeneous 
nucleation at container walls. On earth, however, 
strong magnetic fields are needed to compensate the 
gravitational force which imposes a lower limit on the 
= temperatures and on the accessible under- 
cooling range. Under microgravity conditions the mag- 
netic positioning fields can be minimized and hence, 
undercooling becomes feasible under ultra-high 
vacuum conditions and lower temperatures become 
accessible. In contrast to other undercooling and so- 
lidification techniques, electromagnetic levitation 
allows for diagnostic measurements during the early 
steps of nucleation and phase selection. Experiments 
cover a wide field of research topics: nucleation, direc- 
tional solidification at high velocities, generation of 
metastable phases, evolution of microstructures, prop- 

erties of undercooled liquids. Examples from these 
classes including experiments selected for the IML-2 
mission are discussed with emphasis on technical re- 
- An overview is given on the German 
EMPUS (electromagnetic levitation facility) program. 


147,685 
N91-21349/6/GAR 
(Order as N91-21331/4/GAR, PC — 
) 
> ore G.m.b.H., Friedrichshafen (Germany, 


R.). 
TEMPUS: A Fact 
netic 


for ee Electromag- 


H. Lenski, and R. Willnecker. 1 May 90, 17p 

In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 259-275. Pre- 
pared in Cooperation with Deutsche Forschungs- und 
Versuchsanstalt fuer Luft- und Raumfahrt, Cologne, 
Germany, F.R. 


The electromagnetic containerless processing facility 
TEMPUS was recently assigned for a flight on the IML- 
2 mission. In comparison to the TEMPUS facility al- 
ready flown on a sounding rocket, several improve- 
ments had to be implemented. These are in particular 
related to: safety; resource me mee and the pos- 
sibility to process different samples with different re- 
quirements in one mission. The basic design of this 
facility as well as the expected processing capabilities 
are presented. Two operational aspects turned out to 
if influence the facility design: control of the 

motion (first experimental results indicate that 
crew or ground interaction will be necessary to mini- 
mize residual sample motions during processing); and 
exchange of RF-coils (during processing in vacuum, 
evaporated sample materials will condense at the cold 
surface and may force a coil exchange, when a critical 
thickness is exceeded). 


147,686 
N91-21370/2/GAR 
(Order as N91-21331/4/GAR, PC one 4 
03) 


pe eg tee he Pasadena, CA. 
wy En nae and Electro- 


W. magnetic Sar OD clement D. Elleman. 1 May 90, 6p 


In Its ee of the First Workshop on Container- 
less Experimentation in Microgravity p 427-432. 


Four different sample positioners are discussed. The 
four systems share a common operating principle in 
that the sample positioning is entered by feedback 
controlled forces which can be electrostatic, dielectro- 
phoretic, or electromagnetic. The first system is the 
ay tend liquid drop positioner which operates at 
near ambient position. The second system is the 
pare A electrostatic which is being de- 
veloped for the high temperature materials processing 
in vacuum. The third system is essentially the the 
same tetrahedral system above except that the posi- 
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tion control is achieved by dielectrophoretic forces in 
the pressurized gas environment. Finally, the feasibility 
of a feedback controlled electromagnetic positioner is 
discussed. 


147,687 

N91-21371/0/GAR 
(Order as N91-21331/4/GAR, PC Aas) 

Jet Propulsion Lab., Pasadena, CA. 

Computer Model of the Electrostatic Positioning 
System. 
G. M. Gutt. 1 May 90, 5p 
In Its Proceedings of the First Workshop on Container- 
less Experimentation in Microgravity p 433-437. 


Positioning systems based upon electrstatic forces are 
being developed for the containerless processing of 
materials = cannot use acoustic or electromagnetic 
positioning techniques. Currently, electrode configura- 
tions for these electrostatic systems are designed on 
the basis of approximate analytical calculations and 
past experience. A three dimensional computer model 
is being developed that will predict the electrostatic 
fields a forces for a given electrode configuration 
and will allow for a more rapid evaluation of proposed 
designs. Early results of this model are presented. 


147,688 
N91-21372/8/GAR 
(Order as N91-21331/4/GAR, PC A24/MF 


A03) 
Intersonics, Inc., Northbrook, IL. 
Some Considerations for be - eanaaaa Sys- 
tems and Their Science Capabil 
C. A. Rey, D. R. Merkley, and T. , 1 May 


90, 7p 

In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 438-444. 
Sponsored by NASA, Marshall Space Flight Center. 


Containerless processing of materials at elevated tem- 
peratures is discussed with emphasis on high temper- 
ature chemistry, thermophysical properties, materials 


. science, and materials processing. Acoustic and elec- 


tromagnetic positioning of high temperature melts are 
discussed. Results from recent ground based experi- 
ments, including KC-135 testing of an acoustic levita- 
tor, are presented. Some current positioning technol- 
ogies and the potential for enhancing them are consid- 
ered. Further, a summary of these technologies and 
their science capabilities for the development of future 
experiments is given. 


147,689 
N91-21373/6/GAR 
(Order as N91-21331/4/GAR, PC — 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Radiographic instrumentation for Dpm Experi- 
ments. 

A. L. Fripp, W. J. Debnam, R. T. Simchick, and P. G. 
Barber. 1 May 90, 10p 

In JPL, Proceedings of the First Workshop on Contain- 
erless Experimentation in Microgravity p 445-454. 


New developments in x-ray radiography that may be 
applicable to containerless experimentation are pre- 
sented. The two features discussed are the use of radi- 
ography to determine the position and — of the 
solid-liquid interface and, with the aid of appropriate 
markers, the flow patterns in either the surface or bulk 
of the liquid state. Both surface energy and fluid vis- 
cosity measurements can be made with the aid of the 
described radiographic system. 


147,690 

N91-21378/5/GAR PC A06/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Examination of Anticipated G-Jitter on Space Sta- 
tion and Its Effects on Materials Processes. 

E. S. Nelson. Apr 91, 118p NAS 1.15:103775, E- 
6042, NASA-TM-103775 


Discussed here are the effects of g-jitter, the residual 
acceleration aboard spacecraft, on selected cases of 
materials processes. In particular, the anticipated ac- 
celeration environment aboard Space Station Free- 
dom and its potential effects are analyzed. The topic is 
covered with a sufficient level of yup g apt oad to apply 

to other processes and vehicles as well. Key findings 
of the study are discussed. 


147,691 


N91-21696/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Exploring ie. ‘Living Univ A Stra t 
ing Universe: tegy for 
Life Sole 


le nces. 
Jun 88, 21p NAS 1.15:103399, NASA-TM-103399 
Original Contains Color IIlustrations. 


The knowl obtained by space life sciences will 
play a pivotal role as humankind reaches out to ex- 
plore the solar system. Information is needed concern- 
ing the existence of life beyond the Earth, the potential 
interactions between planets and living organisms, 
and the possibilities for humans to inhabit space safely 
and productively. Ape rs in the involved disciplines 
are an integral part of NASA’s current and future mis- 
sions. To realize their objectives, the development and 
operation of diverse ground and flight facilities and 
clost coordination with numerous scientific and gov- 
ernmental organizations in the U.S. and abroad are re- 
quired. The status and goals of the life sciences pro- 

rams are examined. Ways and means for attaining 
these goals are suggested. 


147,692 
N91-21940/2/GAR PC A08/MF A01 
Houston Univ. at Clear Lake City, TX. 

Sepec Conference Proceedi — Hypermedia and 
information R Aerospace Applica- 
tions and Research Directions. 

1990, 164p NAS 1.26:187935, NASA-CR-187935 
Contract NCC9-16 

Conference Held in Houston, TX, 3-5 Dec. 1990. 


No abstract available. 


147,693 
N91-21955/0/GAR PC AO5/MF A01 
Houston Univ. at Clear Lake City, TX. 

Sepec Conference Proceedings: Hypermedia and 


tions esearch Directions. Addendum. 

1990, 80p NAS 1.26:187936, NASA-CR- 187936 
Contract NCC9-16 

Conference Held in Houston, TX, 3-5 Dec. 1990. 


No abstract available. 


147,694 

N91-21959/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley ay mt Center. 

NASA/DOD weal 

search Project. 

les and the Transfer ot Aerospace Scien 
—- Information (STI). Report ca = 


J. D. Eveland, and T. E. Pinelli. 9 Apr 91, 16p NAS 
1.15:103384, NASA-TM-103384 

Prepared in Cooperation with Department of Defense, 
Washington, DC, and Indiana Univ., Bloomington. 


From the NASA/DOD survey data, there can be no 
way of inferring what strategy for knowledge transfer is 
best; indeed, given the fact that the respondents were 
all presumably well qualified professionals, the data 
tend to call into serious question the idea that any one 
model might meet the needs of more than a distinct 
minority of possible users. The evidence to date ap- 
pears to reinforce the concept that different informa- 
tion environments take many different shapes, and 
interact with each other and with formal data transmis- 
sion sources in many different and equally valuable 
ways. Any overall strategy for reat ee | the effective- 
ness and efficiency of scientific and technical informa- 
tion sharing must take this divergence into account, 
and work toward-the creation of systems that reinforce 
true interactive knowledge utilization rather than 
simply disseminating data. 


147,695 
N91-21975/8/GAR PC A03/MF A01 
anepeen Space Agency, Paris (France). 
Fagen Indirects des 
gs of the European Space Agency Pro- 


"D. _ cOct 90, 28p ESA-BR-63, ISBN-92- 
9092-031-9 
Text in French. Original Contains Color Illustrations. 





The influence of ESA on the industrial activity in the 
tech ical, commercial and organizational area is 
studied. New products devel with technologies 
achieved for an ESA program are considered; the reli- 
ability and the quality of spatial on isa good ref- 
erence for manufacturers; the rational and efficient 
methods of the ESA programs are shown to be useful 
for other projects and to improve the know how and 
the added value. The information was collected by 
direct industrial enquiries. It is concluded that this 
report clarifies some aspects of the behavior and the 
industrial needs of the spatial activity. 
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Air Transportation 


147,696 


AD-A229 391/8/GAR PC A10/MF A02 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 

Aircraft Material Fire Test Handbook. 

Sep 90, 204p Rept no. DOT/FAA/CT-89/15 


In order to assure prescribed levels of fire safety in civil 
aircraft, the Federal Aviation Administration (FAA) re- 
quires that a variety of fire test methods be used to 
demonstrate the aircraft materials meet specified per- 
formance criteria when exposed to heat or flame. In 
principle, the specific test method required serves as a 
surrogate for the fire environment to which a given ma- 
terial could potentially be ex , and the test criteria 
relate to the performance of the material in this fire 
environment. The purpose of the Aircraft Material Fire 
Test Handbook is to describe all FAA-required fire test 
methods for aircraft materials in a consistent and de- 
tailed format. The handbook provides information to 
enable the user to assemble and properly use the test 
methods. Moreover, to broaden the utility of the hand- 
book, the appendices contain the following informa- 
tion: FAA fire safety regulations, FAA approval proc- 
ess, aircraft materials, regulatory methodology used by 
other countries, aircraft industry internal test methods 
and guidelines, laboratories actively using fire test 
methods, and commercial manufacturers of fire test 
equipment. (TTL) 


147,697 


N91-21121/9/GAR PC A05/MF A01 
Battelle Columbus Labs., Mountain View, CA. 
Non-Airborne Conflicts: The Causes and Effects of 
Runway Transgressions. 

R. J. Tarrel. Sep 85, 86p NAS 1.26:177372, NASA- 
CR-177372 

Contract NAS2-11934 


The 1210 ASRS runway transgression reports are 
studied and expanded to yield descriptive statistics. 
Additionally, a one of three subset was studied in detail 
for purposes of evaluating the causes, risks, and con- 
sequences behind trangression events. Occurrences 
are subdivided by bee ary beg and flight phase des- 
ignations. It is concluded that a larger risk of collision is 
associated with controller enabled departure trans- 
gressions over all other categories. The influence of 
this type is especially evident during the period follow- 
ing the air traffic controllers’ strike of 1981. Causal 
analysis indicates that, coincidentally, controller en- 
abled departure transgressions also, show the strong- 
est correlations between causal factors. It shows that 
departure errors occur more often when visibility is re- 
duced, and when multiple takeoff runways or intersec- 
tion takeoffs are employed. In general, runway trans- 
gressions attributable to both pilot and controller 
errors arise from three problem areas: information 
transfer, awareness, and spatial judgement. Enhanced 
awareness by controllers will pr ly reduce control- 
ler enabled incidents. 


147,698 


N91-21714/1/GAR PC A03/MF A01 
Battelle Columbus Labs., Mountain View, CA. 


Human Factors in Aviation: Terminal Control Area 
Bou Conflicts. 


W. P. Monan. Feb 89, 36p NAS 1.26:177522, NASA- 
CR-177522 
Contract NAS2-11934 


Air-to-air conflicts in the vicinity of Terminal Control 
Area (TCA) boundaries were studied to obtain a better 
understanding of the causal ics of these evenis 
with — pron H = human factor issues. The 
study datase ed of 381 Instrument Flight 
Rules/ Visual Plight | ules (IFR/VFR) traffic conflicts in 
TCA 


‘airspace layers above TCA ceiling and below 


floors; 213 reports of incursions in TCA terminal air- 
space by VFR aircraft, of which 123 resulted in con- 
flicts; and an additional set of reports describing prob- 
lems with Air Traffic Control (ATC) services in and 
around TCAs. Results and conclusions are detailed. 


Metropolitan Rail Transportation 


147,699 


TIB/A91-00707/GAR PC E09 
Hamburger Verkehrsverbund (Germany, F.R.). 

Einsatz von spu Bussen in Hamburg. 
Schiussbericht - Kurzfassung. (Utilisation of track- 
guided busses in Hamburg. Final report - summa- 


ry). 

1 May 90, 33 
Contract BM 
In German. 


TV 8624 


The research project ‘Utilisation of track 
busses in Hamburg’ was designed to determine 
whether the rail bus, as a rapid transit system largely 
unaffected by traffic, and therefore fast, punctual and 
efficient) is faster than S/U-Bahn and promises a sig- 
nificant improvement by comparison with current con- 
ditions. Following the setting-up of the system con- 
cept, a comparative rough analysis of four applications 
and a benefit analysis were used to select the most 
suitable area of application. A quantitative framework 
for determining costs and benefits was set up under 
the headings of transport, construction an operational 
planning, in order to carry out the fine planning for this 
area of application. The subsequent cost-benefit anal- 
ysis confirmed the suitability of the track-guided bus as 
an alternative to the construction of an S/U-Bahn. 
Compared to conventional bus service the track- 
guided bus leads to higher benefit and only minor in- 
creased costs, taking into account the actually possi- 
ble financial funds. Finally, studies were conducted 
into the applicability of the results to other cities 
(orig.). (TIB: FR ore ) (Copyright (c) 1991 by viz. 
Citation no. 91:00070 


Railroad Transportation 


147,700 


PB91-190579/GAR PC A06/MF A01 
Mountain-Plains Consortium. 
Economies of Size and Density for Short Line Rail- 


Technical rept. 

F. J. Dooley. Apr 91, 123p MPC-91-2 

Sponsored by Department of Transportation, Wash- 
ington, DC. University Transportation Centers Pro- 
gram. 


The overall objective was to determine the extent that 
economies of size and density are available to short 
line railroads. Size economies are limited for short line 
railroads. For example, doubling the size of the net- 
work (from 56 to 129 miles) decreases costs by only 
6.9 percent. The elasticity of total cost with respect to 
size was between 0.60 and 0.80. This is consistent 
with the findings for Class | carriers. Increasing traffic 
density offers significant opportunities for a 
costs. An increase in the traffic density from 20 to 
cars per mile lowers average total costs by 30 percent. 
The elasticity of total cost with respect to density was 
0.16. Thus, the concern with new short lines should be 
with the traffic density, not the size of the network. 


147,704 


147,701 
DE91010395/GAR 
Oak 


R. N. McGill, and B. H. West. 1991, 17p CONF- 


9105161-1 

Contract AC05-840R21400 

1991 and business exhibition on 
tion, Huntsville, AL (USA), 14-15 May 1991. 
by Department of Energy, Washington, DC. 
The Federal 


Methodology for Project Selec- 
Feb 88 Bap AWOSS-285-046-VOL-1, 


147,703 
PB91-153247/GAR PC A08/MF A01 
Maryland Univ., College Park. Dept. of Civil Engineer- 


ing. 
Systems: Methodology for Project Selec- 


See also Volume 1, PB91-153239. Sponsored by Fed- 

by pry Administration, Baltimore, MD. Maryland 
and Maryland State Highway Administration, Bal- 

ouae. 

A chaly of Sane sonenty penees Gane eaten 


included travel time, fuel consumption and 
whan y hie es ey ‘ed inter- 
field study 


several candidate cow sipual ayctema ull tyne 
aoet oot effective to meet budget constraints. 


Transportation Safety 

147,704 

N91-21132/6/GAR PC A03/MF A01 

National boy pee on Space Administration, 

Hampton, Langley Research Center. 
Axisymmetric Microburst 

for Downdraft 
Sy ¢ conn Feb 91, 13p NAS 1.15:104053, NASA- 


Sponecredi in Part by FAA. 
September 1, 1991 273 





tower oe At higher 
0 overestimate the wind magnitude rela- 
measured data. 


147,705 

N91-21238/1/GAR PC A03/MF A01 
ent MOT al Administration Technical Center, At- 
Model Rock: Hazard Study. 

C. C. T. Chen, and C. A. Caiafa. Mar 91, 23p DOT/ 
FAA/CT-TN90/28 


be potential hazard was evaluated to an ching 
or departing aircraft from a collision a model 
rocket. Typically, these rockets have a gross weight of 
1.5 kg (53 ounces) or less and carry a maximum of 


0.125 Ko | (4.4 ounces) of propellant. The potential 
damage to jet 


transports, commuter aircraft, general 
aviation aircraft, and rotorcraft resulting from an impact 
with these rockets is determined. 


147,706 
PB91-190769/GAR PC A11/MF A02 
National Highway Traffic Safety Administration, Wash- 


Eh of 

E of the 65 MPH Speed Limit through 1988. A 
Report to Congress. 

Oct 89, 235p 


Between April 6, 1987 and July 1, 1988, forty states 
raised the speed limit to 65 mph on most of their rural 
Interstate roads. At this time, 89 percent of the nation’s 
rural interstate system (28,838 of 32,280 total miles) 
are posted at 65 mph. In addition, 1,132 miles of the 
urban Interstate system are posted at 65 mph. The 
available data show that the number of rural Interstate 
fatalities and the rural Interstate fatality rate increased 
after the speed limit was raised to 65 mph. Speed sur- 
veys show that average speeds and the percent of 
traffic traveling at high speeds increased. 


147,707 

PB91-916402/GAR PC A04/MF A01 
~ ages Transportation Safety Board, Washington, 
Marine Accident ya Sy ae pe and Sinkii 

Sr iees. Liftboat M/V AVCO V, Gulf of Mexico, a 
1991, 63p NTSB/MAR-91/02 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


The safety issues discussed in the report are: Adequa- 
cy of liftboat safety ems; Adequacy of offshore 
worker indoctrination for emergencies; Adequacy of 
hull maintenance inspections; Adequacy of weather 
and sea height information for determining safe liftboat 
operating conditions; Adequacy of company policy di- 
rectives to operators for liftboat crew and passenger 
safety; rere Aer — liftboat regulations; Lack 
of a severe weather plan for liftboat operations. 


General 


147,708 
DE91010433/GAR PC A14/MF A02 
= Ridge National Lab., Died a 

& C. Davis, and P. S. Ma. Jan 91, 324p ORINL-6640, 
ORNL-5198-Ed.11 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The Transportation Energy Data Book: Edition 11 is a 
statistical compendium prepared and published by 
Oak Ridge National Laboratory (ORNL) under contract 
with the Office of an Technologies in the 
Department of Energy (DOE) Cemgnes for use as 0 
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desk-top reference, the data book represents an as- 
sembly and display of statistics and information that 
tion activity, and presents data 
it influence transportation energy 
"7 purpose of this document is to present rele- 
vant statistical data in the form of tables and graphs. 
Each of the tran ition modes - highway, air, 
water, rail, pipeline - is treated in separate chapters or 
sections. Chapter 1 compares US transportation data 
with data from seven other countries. Aggregate 
energy use and energy supply data for all modes are 
presented in Chapter 2. 2. The highway mode, which ac- 
counts for over three-fourths of total transportation 
energy consumption, is dealt with in Chapter 3. T: 
in this chapter include automobiles, trucks, buses, fleet 
automobiles, federal standards, fuel economies, and 
household data. Chapter 4 is a new addition to the 
data book series, containing information on alternative 
fuels and alternatively-fueled vehicles. The last chap- 
ter, Chapter 5, covers each of the nonhighway modes: 
4 water, pipeline, and rail, respectively. 92 figs., 112 
S. 
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147,709 

AD-A229 402/3/GAR ; PC A07/MF AO1 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Civil Defense Home Shelters: a Viable Defense 
Strategy for the 1990s. 

Master's thesis. 

V. J. Evans. Sep 90, 131p Rept no. AFIT/GLM/LSR/ 
90S-16 


This study investigated the question Why are fallout 
shelters not a part of U.S. national defense strat 
and policy. Initial research determined that the U.S. 
has the technology to design and build shelters, they 
are effective protection from radioactive fallout, and 
nuclear —- against the U.S. remains a potential 
national threat. The research examined the physical 
threats posed by nuclear weapons, followed by a brief 
description of fallout shelters and their ability to shield 
against fallout radiation in terms of the ration of time in 
shelter to amount of exposure. Several opposing argu- 
ments from opponents and proponents of a national 
fallout shelter program were categorized and ex- 
pressed within U.S. National Security Strategy, military, 
economic, and political terms. The principal argument 
against a national fallout shelter program, including 
home fallout shelters, is the momentum of over 30 
years of successful deterrence. On the other hand, the 
relatively simple technology, the affordability, and the 
potential for saving millions of lives in low-risk areas 
that would otherwise be lost should deterrence fail, 
argue oy in favor of a national home fallout shel- 
ter system. Keywords: Defense; Shelters; Fallout shel- 
ter; Fallout; Nuclear weapons; National defense; De- 
fense strategy. (RH) 


Recreation 


147,710 

PB9$1-190272/GAR PC A04/MF A01 
Bureau of Land Management, Coeur d’Alene, ID. 
Coeur d’Alene District. 

Mineral R Trail Guide. 

1991, 69p B a 

Also available from Supt. of 


The publication was developed to help people use the 
3.3 mile Mineral Ridge trail system in Idaho to learn 
about and explore the biological and physical interrela- 
tionships of this forest environment. The booklet is di- 
vided into two main sections. The first section is a 
guide to the trail. There are 22 stations numbered 


along the trail with corresponding narrative descrip- 
tions for each in the booklet. Also included in the first 
section is a trail map and test questions and answers. 
The second section is supplemental trail information. 
Here there are lists of both plants and animals found at 
Mineral Ridge. The lists are designed as checklists so 
you can keep a record of the species you observe on 
this and subsequent visits to Mineral Ridge. Also in- 
cluded in the section is a glossary of Mineral Ridge 
place names which highlight the area’s mining history. 


Social Services 


147,711 
PB91-194522/GAR PC A99/MF A04 
— Federation Council of Greater Los Angeles, 


Community Based and in-Home Services for the 
Frail and Economically Disadvantaged Elderly. 

28 Feb 91, 713p 

Grant DHHS-90-AR0103 

_ by Administration on Aging, Washington, 


The project is a cooperative program whose goal is to 
link the cities of Los Angeles and Jerusalem around a 
common domestic policy challenge - provision of ef- 
fective and quality community based servuices for the- 
frail and economically disadvantaged elderly. Products 
resulting from the project include: Promoting Volunta- 
rism for the Elderly Among All Age Groups at the 
Neighborhood Level; Basic Description of Agencies 
Responsible for Delivery of Care and their Inter-Rela- 
tionship; A Survey of the Literature on Voluntarism for 
the Elderly at the Neighborhood Level; Setting up a 
Neighborhood Information, Advice and Referral 
Center for the Elderly (Within a Neighborhood Volun- 
teer Center); Developing the Role of the Volunteer; In- 
formation-Gathering, Documentation and, Evaluation; 
An Orientation to the Use of Para-Professional Volun- 
teers in a Social Service Setting; and Innovative Pro- 
rams _ Services for the Elderly in Los Angeles and 
erusalem. 
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147,712 
PB91-190801/GAR PC A05/MF A01 
Massachusetts Inst. of Tech., Cambridge. Center for 
Transportation Studies. 
Role of the Environmental Impact Review in Trans- 
rtation Planning. 
. Gakenheimer, ones i G. Allen. Apr 91, 83p 
Grant DTOS-88-G-000 
Sponsored by eens of Transportation, Wash- 
ington, DC. University Transportation Centers Pro- 
gram. 


The Environmental Impact Review (EIR) is an impor- 
tant transportation planning tool today. The financial 
and institutional difficulties of expanding transportation 
system capacity are placing increased emphasis on 
the management of metropolitan growth, which is the 
cause of much of the current increase in traffic con- 
gestion. In many cases the EIR is the only planning 
instrument available to state authorities. The EIR, as 
applied to new residential and commercial develop- 
ment, facilitates an understanding of what expansions 
of transportation capacity are needed and who should 
pay for them. Yet the results of planning by EIR are 
often patchy, localized, and fail to deal with the broad- 
er transportation impacts of new development beyond 
the immediate vicinity. The authors examine instances 
of these problems at downtown and suburban sites in 
the Boston area. While they suggest possible direc- 
tions for state-level growth management action, the 
authors’ recommendations center on ways to improve 
the existing EIR process. The authors recommend ac- 
tions to extend the framework of mitigations, standard- 
ize assumptions about background traffic, and improve 
coordination both among developers and along the 
time horizon of development. 


147,713 


PB91-197285/GAR PC A06/MF A01 





Texas Transportation Inst., College Station. 
Travel impacts of Urban Freeway Reconstruction 


Projects 
Interim rept. Sep 86- ‘oy 
R. A. Krammes, K. D. yer, G. L. Uliman, J. J. Dale, 
and T. R. Hammons. 90, 121p TTI-2-8-87/1- 
1108-3, RR-1108-3, FH’ A/TX-91/1108-3 
nsored by Federal Highway Administration, Austin, 
. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. 


by report documents a review of the travel oreo of 


six urban freeway reconstruction = 
the United States and analysis of the travel impacts ts of 


five projects in Texas. The review includes projects in 
Chicago, Pittsburgh, Boston, Seattle, Detroit, and Mil- 
waukee. The five projects in Texas include |-35 in 
Austin, US-75 in Piano, I-45 North Freeway in Houston, 
|-35W in Fort Worth, and I-10 in El Paso. The traffic 
control — for the projects in Texas were similar: the 
same number of freeway lanes as existed before re- 
construction were maintained, but ‘@ were minor 
freeway capacity reductions associated with off-peak 
lane closures, reductions in lane and shoulder widths, 
ramp closures, frontage road lane closures, and de- 
tours within the right-of-way. None of the five projects 
in Texas had serious adverse impacts on traffic pat- 
terns or travel times either on the freeway or else- 
where in the corridor. However, the projects in Plano 
and Fort Worth, where access to the freeway was re- 
stricted by frontage road lane closures and ramp clo- 
sures, respectively, did cause some diversion of traffic 
away from the freeway. 


147,714 

PB$1-197327/GAR PC A04/MF A01 
Texas Transportation Inst., Coliege Station. 
Considerations in Dev veloping a Strategic Arterial 


Rosomeh rape hs al (Final op 87-Oct 90. 
T. Urbani trick, J. A. Mullins, 
and T. . Kruger. Nov $0, 55p 1-2/3-8/ 10-88-1107, 
RR-1107-5F, HWA/TX-91/1107-5F 

Sponsored by Federal Highway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. 


Recently, attention has been directed towards the 
urban arterial street system to provide greater mobility, 

ifically in the form of a network of high-mobility 
arterial streets. These streets were named stra tegic 
arterials and would operate with greater capacity and 
operating speeds than current principal arterials, how- 
ever, they would not fulfill the strict requirements of a 
freeway in terms of access control or right-of-way 
needs. Planning analyses demonstrated that capacity 
of the streets was the primary factor in causing diver- 
sion from a freeway system to strategic arterial 
system. ee ee associated with a strategic ar- 
terial should be different from ordinary arterial streets 
and identifiable by the motorist as being different. Sev- 
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eral design criteria were identified. At-grade only 3 
provements for a case study on an existing arterial 
sulted in limited increases in speed due to the highly 
nature of the area. Grade-separated im- 
provements were = to generate a speed that is 
near ee benefit/cost analysis, of im- 
proving a 4-' urban city street to either a 6-lane, 
urban city street or a 6-lane strategic arterial demon- 
strated it the higher quality facility, even though 
more expensive, is a better investment. Implementa- 
tion of strategic arterials will require strong local juris- 
dictional support, which will play a major role in the the 
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re) uropean _ Programs). 
N91-21975/8/GA 147,695 


Ci 
AD-A233 717/8/GAR 147,272 
147,209 


Merging of Frontal Eddies. 
ADA253 850/7/GAR 
Turbulence and Emergence of Eddies 
jadius of Deformation. 
AD-A233 851/5/GAR 147,190 
EDDY CURRENTS 
Multiple Sensor Multifrequency Eddy Current Monitor for 
Solidification and \ 
N91-21362/9/GAR 147,399 
Characteristic Eddy Decomposition of Turbulence in a 
N91-21470/0/GAR 145,195 
Eddy Current Reflection Probe: Theory and Experiment. 
PB91-187120 146,362 
— VISCOSITY 
Cascade Flow Calculations Using Non-Periodic 


Shee Grids. 
N91-21071/6/GAR 145,697 


eae See 5S ules aac sstiias a 
146,397 


ERWIN: Reduction-System Window-Oriented Editor. 
User’s Guide. 
PB91-192278/GAR 145,863 
EDUCATION 
Sepec Conf Pr dia and Infor- 
mation Reconstruction. pone Me “Saaeatens and Re- 
N91-21940/2/GAR 147,692 
dia Syste Knowledge Acquisition for Hyperme- 
N91-21944/4/GAR 145,912 
Model for Navigation Taine Systems Meta- 
cognitive Constraints in Hypermedia Training lems. 
N91-21945/1/GAR 45,354 
pte «ENED 
sion Operations Environment. 
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pm ag I Knowledge and Control into ito gemede - 
~~ gh rc, raining Environments: Daperiments Hyper- 
N91-21949/3/GAR (185,955 
From Ki Presentation to Knowledge Representa- 
tion to Knowleage Ct truction: Future Directi for Hy- 
No1-21954/3/GAR 145,913 
Education Policy and Telecommunications Taneemiagies. 
PB91-196709/GAR 145,358 
EDUCATIONAL ATTAINMENT 

Air Force Ri h to Link Standards for Enlistment to 

On-the-Job 

AD-A234 292/1/GAR 146,970 
EGYPTIAN ARAB REPUBLIC 

Electricity end use demand study for Egypt. 

DE91010224/GAR ~. 

A b the G of Australia and the 

Government of the Arab Republic of E concerning 
ition in the Peaceful Uses of N E 


and 

on ransfer of Nuclear Material between Australia and 

of Egypt and Agreed Minutes. dp ose 
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the Arab Republic 

DE91619475/GAR 
EHRLICHIOSIS 

Ehrlichiosis: A Vector-Borne Disease of Animals and 

—. Current kaon in Veterinary Medicine and 

a Volume 54. 

ADA239 769/ 145,197 
EICOSANE 

Multistep Stress-Relaxation Study of a Single Crystal of 

n-Eicosane (C20H42) in Torsion. 

PB91-187427 145,646 
ELASTIC BODIES 

Deterministic and Stochastic Sensitivity in Computational 

Structural Mechanics. 

N91-21571/5/GAR 147,448 
ELASTIC DEFORMATION 

Stability Analysis of a Fuselage Side. 

N91-21568/1/GAR 
ELASTIC PROPERTIES 

Variational Principle for Some Nonstandard Elastic Prob- 


lems. 
AD-A234 204/6/GAR 146,487 


——— a of Rubber Elasticity and the Deforma- 
a Network Formed by Grose Linking a Strained Melt. 
AD-A34 205/3/GAR 146,521 


Elastic Constants of a Tungsten-Particle Copper-Matrix 
Composite. 
PB91-194852 146,567 


Elastic Constants of Fiber-Reinforced Composites: A 
Fresh Measurement Approach. 
146,513 
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ELASTIC PROPERTY 
Localization Model of Rubber Elasticity and the Stress- 
Strain Behavior of a Network Formed by Cross-Linking a 
Deformed Melt Il. — — and Pure Shear. 
AD-A233 854/9/GA\ 146,519 
ELASTOMERS 
Effect of Annealing on the Thermal and Dynamic Me- 
of TMXDI Based Polyurethanes. 
146,520 


‘operties 
AD-A233 881/2/GAR 
Applications of Thermal Analysis in the ~~ ee of 
Elastomers for —— Acoustic Application: 
AD-A234 294/7 " 147,263 


Viscoelastic Behavior of Elastomeric Membranes. 
AD-A234 496/8/GAR 
ELDERLY PERSONS 
Community Based and in-Home Services for the Frail and 
Economically Disadvantaged Elderly. 
PB91-194522/GAR 147,711 
ELECTRIC APPLIANCES 
Energy efficiency and household | eleowio appliances in 


and 
DE91010525/GAR 146,019 


ELECTRIC ARCS 
— Wire Arc Track Testing: Per Test Procedure 


K B01. 
N91-21427/0/GAR 147,641 


ELECTRIC CABLES 


Capacitive M Detecti 
PAT-APPL-7-573 968/GAR 


ELECTRIC CONTACTS 
Ohmic Contacts to Semiconducting Diamond. 
AD-A234 130/3/GAR 147,375 
Reaktionen zwischen St ibneh ialien und Na- 
triumpolysulfid in Natrium/Schwefel-Batterien. {Reactions 
between current collector- and sodium polysulfide in 
sodium/sulfide batteries). 
DESITERISS/GAN 146,518 
Reaktionen zwischen St ibneh ialien und Na- 
triumpolysulfid in Natrium/Schwefel-Batterien. (Reactions 
collector- and sodium polysulfide in 
sodium/sulfide batteries). 
TIB/B91-00817/GAR 
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= Properties of Me’ 
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ELECTRIC DIPOLE MOMENTS 
Skee. a contribution to the neutron electric dipole 
moment in multi-Higgs doublet models. 
DE91618110/GAR 147,493 


ELECTRIC DISCHARGES 
Study of Asymmetrical Electric Discharges Using Particle 
Simulation. 
N91-21432/0/GAR 146,003 
ELECTRIC GENERATORS 


~ Development of a Variable-Speed Generator Driven by 
an Internal Combustion Engine. Final Report, June 1989- 


December 1990. 
PB91-195875/GAR 146,079 


ELECTRIC MEASURING INSTRUMENTS 
Procedures used in the calibration of AC calibrators. 
DE91009853/GAR 145,945 
ELECTRIC MOTORS 
Design and performance of an axial air-gap solution 


4 motor. 
E91009988/GAR 145,949 
ELECTRIC — 

flow in 1989. 


Californ 
DE9101001 12/GAR 147,072 


Electric st and power production expenses 1989. 
DE9101 brea/Gar GAR 146,012 


one shared-savings incentive pope for energy 
orbs A Balancing carrots and sticks. 
DESI0 223/GAR 146,017 


mand-side management and wpe age ommeve plan- 
ning: Findi from a survey of 24 
DE9101 /GAR * 146,021 


ee pl und poten von Stromhandel in Europa. (Costs 
ind benefits of in Europe). 


lectricity trading in 
Beet 769104/GAR 146,089 
Pm ichkeiten und Grenzen einer te at oe be ous 
Windkraft 


tembergs. (Possibilities and restrictions of 
tion from wind and — illustrated by the exam- 
le of Baden-Wuerttember: 
1B/B91-00784/GAR 146,100 


Kosten und Nutzen von Stromhandel in Europa. (Costs 
benefits of electricity trading in Europe). 
TIB/B91-00813/GAR 146,026 
ELECTRIC POWER INDUSTRY 
Decentrale kraft og ind kraft 
onpe pe (Decentral cogeneration ae and industrial 
heat and power production). 
DE91763388/GAR 146,022 
gee POWER PLANTS 
ment of a New Tracer Technology Using En- 
ooned or Isotopes. 
PB91-19534 146,127 
ELECTRIC vue 
Evaluation of GTAW-P Versus GTA Welding of tags 718. 
N91-21287/8/GAR 15,727 
ELECTRIC SPARKS 
Theoretische und experimentelle Untersuchung der Er- 
waermung von Metaliblechen bei Blitzeinschiag. (Theo- 
ee oy lig imental investigations of sheet metal 


experi 
rr by | ightning strikes). 
TIB/A! bor 14/GAR 146,535 


ELECTRIC UTILITIES 
Pr Sound Area electric reliability plan. Environmental 
Impact Statement implementation plan. 
DE91009698/GAR 146,313 
Conservation screening curves to compare efficiency in- 

vestments to power plants. 

DE91010217/GAR 146,016 
Designing | ne Seago a incentive programs for energy 
efficiency: Balancing carrots and sticks. 
DE91010223/GAR 

Rennie and i 

Findings from a survey jot 24 sieome utilities. 
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146,549 


oar genera- 





146,017 
plan- 


46,021 

rr A model of incremental decision making for 
‘esource acquisition by electric utilities 

DE91010449/GAR 146,082 

Energieversorgung in den Mitgliedsstaaten der Euro- 

eischen Gemeinschaft - Chancen und Risiken fuer die 

n EVU und deren Arbeitsplaetze. (Energy 

=" in the member countries of the European Commu- 

- Opportunities and risks for the German EVU and 


ther r jobs ). 
DE91769103/GAR 145,068 


Energieversorgung in den Mitgliedsstaaten der Euro- 
eischen Gemeinschaft - Chancen und Risiken fuer die 
indesdeutschen EVU und deren Arbeitsplaetze. (Energy 

supply in the member countries of the European Commu- 

nities - opportunities and risks for the German EVU and 
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ELECTRIC WIRE 
aoe Wire Arc Track Testing: Per Test Procedure 
1. 
NO1-21427/0/GAR 147,641 


ELECTRICAL CONDUCTIVITY 
a aniline versus Polyacetylene, or, a versus Bonds 
the Role of Barriers and Crystallini 





AD-A233 844/0/GAR 145,602 

Numerical Recovery of Certain Discontinuous Electrical 

N91-21800/8/GAR 147,570 
ELECTRICAL IMPEDANCE 


pr only ws pot amen ieinan ine Impedance Meas- 
ee Pra a Three-Probe Microstrip Circuit. 
AD-A234 926/7/GAR 


146,000 
ELECTRICAL INSULATION 
Kapton Wire Arc Track Testing: Per Test Procedure 
Kwatt BBO1. 
N91-21427/0/GAR 147,641 
ELECTRICAL INSULATORS 
Far- and Mid-infrared Properties of Metal-insulator Com- 
posite Materials. 
AD-A234 264/0/GAR 146,491 


Infrared Properties of Thin Pt/Al203 Granular Metal-insu- 

lator Composite Films. 

AD-A234 327/5/GAR 146,495 
ELECTRICAL MEASUREMENT 


Measurement Reliability: The Detection of Nonlinearities. 
PB91-189290 146,004 


ELECTRICAL PROPERTIES | 
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fects. 
147,018 


Volcanic 
N91-21645/7/GAR 
ELECTRICAL RESISTIVITY 

High Spatial Resolution Mapping of Semiconductor Re- 

sistivity. 

PB91-194829 145,996 
ELECTRICALLY CONDUCTIVE POLYMERS 

bee Transitions and Mechanical Properties of the 
ims of Chemically Prepared Polyaniline. 

ADA A233 807/7/GAR 145,596 
an 

E se demand study for Egypt. 

DE9101 pon/GAR 146,018 
Proposed rate increase: Jim Woodruff Project. Environ- 
mental assessment. 

DE91010253/GAR 146,101 
United States/Mexico electricity trade study. 
DE91010316/GAR 145,428 


Sectoral electricity and fossil fuel demand in US manu- 
pry | Development of the Industrial Regional Activity 
and E Demand (INRAD) model 
DE91010 2/GAR 146,102 
ELECTRO-OPTICS 

Electro Optical System to Measure Strains at High Tem- 


Not-21492/4/GAR 146,356 
ELECTROCHEMICAL COATING 

pee Properties and Coatings of Materials Microtai- 

PB91-189696 146,566 


ELECTROCHEMISTRY 
Ho iline as a Ri 


ibly Switchable El h 








Material. 
AD-A233 874/7/GAR 145,956 


Technical Review of Electrochemical . ern Applied 
to Microbiologically Influenced Corrosion 148,007 
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penne of Polyanilines and 


Cc lled El ti 
Its Application to Technology 
AD-A234 139/4/GAR 145,506 
eaten of Cationic Polypeptides with Electroactive 

‘ole/Poly(Styrenesulfonate) and Poly(N-Methylpyr- 
iy ‘oly(Styrenesulfonate) Films. 

AD-A234 469/5/GAR 146,626 
Surface electrochemical control for fine coal n, epee 
ge Technical progress report, October 1-Decem- 

1 
DE91008951/GAR 146,033 


ELECTRODEPOSITED COATINGS 
peony: ~ Study of Electrodeposited Aluminum-Manga- 
nese Al . 


PB91-189423 146,565 


ELECTRODEPOSITION 
Surface Properties and Coatings of Materials Microtai- 


lor , 
PB91-189696 146,566 
ELECTROLYTES 
COLDEX-86: Fluid and Electrolyte Changes during Pro- 
longed Cold Water Immersion. 
AD-A233 768/1/GAR 146,778 
Physical modeling of bubble phenomena, electrolyte flow 
and mass transfer in simulated advanced Hall cells. Ad- 
im to final r 
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fuer Induktive 
erabons and Studies for te Construction of 


Coils for Inductive Launchers). 
N91 ot 1173/0/GAR 


ELECTROMAGNETIC ENVIRONMENTS. 
Controlled en oe Response of Polyanilines and 
Its Application to Technology. 
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ELECTROMAGNETIC FIELDS 
—- of 1989 Annual Reports of the Navy ELF 
Communications System Ecological Monitoring Program. 
Vohene 1. Tabs A, 
AD-Az20 324/9/GAR 145,738 


Gonmmmuniostions. System Esotoyseal Moraaring Pregrar. 
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Volume 2. Tabs cr sn 

AD-A229 325/6/GAR 145,739 

Communteations System Ecoloyieal Monitoring Prégramn. 

ical 
Volume 3. Tabs G, H. 4 
AD-A229 306/4/GAR 


145,506 


145,740 
Internal and Near-Surface Electromagnetic Fields for a 


ig 
—— Particle Irradiated by a Focused Laser Beam. 
AD-A234 141/0/GAR ” 147,463 


Interaction of Electromagnetic ae with Biosynthetic 
Processes in yactve eeue 


Connective Celis. 
AD-A234 221/0/GAR 146,764 
Biological effects of electromagnetic fields. 
DE91010006/GAR 
ELECTROMAGNETIC PULSES 
i of the RF Frequency Spectra of HEMP and 


ightning. 

AB AzSa 306/9/GAR 147,357 

EMP Code Performance Comers for IBM RS 6000 

Workstations, Models 320 and 530. 

AD-A234 505/6/GAR 147,359 
ELECTROMAGNETIC RADIATION 

Far oe Magneto-Optical Absorption in Small Bis- 

AD-A234 340/8/GAR 145,513 
ELECTROMAGNETIC hg proce a 

of 
bodies of spherical shape. 

DI 01740637/GAR 
ELECTROMAGNETIC WAVE REFLECTIONS 

Sea Echo Calculations for HH and VV Polarization. 

AD-A234 391/1/GAR 147,358 
ELECTRON ACCELERATORS 

Roosterpulser (Grid Pulse Generator). 

N91-21863/6/GAR 
ELECTRON-ATOM COLLISIONS 


Medida y calculo de secciones eficaces de excitacion e 
ionizacion de niveles atomicos lo de elec- 
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scattering by 
147,531 
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por impact 
trones. (Measurement and calculation of excitation cross 


sections and level ionization by electron impact). 
DE9161 17767/GAR 


ELECTRON BEAM MELTING 
Analysis of an EBeam melting process. 
DE91010855/GAR 


ELECTRON BEAMS 
Electron-Beam Dose ion Experiment: TIGER 1-D 
Simulation Code versus luminescent Dosimetry. 
AD-A234 507/2/GAR 145,985 


Velocity ratio measurement using the frequency of gyro 
backward wave. 
DE91617965/GAR 147,345 
en > Beam Source Formed with Biologically Derived 
ul 
145,542 
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erials. 
PAT-APPL- 7-589 757/GAR 


ELECTRON COLLISIONS 
Physics of Electronic and Atomic Collisions. AIP Confer- 
ence Proceedings 205 Held in New York on 25 July 
through 1 August 1989. 
AD-A234 532/0 147,465 
ELECTRON GUNS 
Untersuchungen zur Emissic einer 
Laser-getriebenen Hohistrahikanone. (Investigations of 
the ~" epaaea largement of a laser-driven hollow 


beam gun’ 

T15/B91-00721/GAR 147,335 
ELECTRON-ION a on 

Peery Distorted-Wave 

ct Excitations of Cantiurine lons. 

PBOr 195503 
ELECTRON MICROSCOPY 

Precision crystal alignment for high-resolution electron 


microscope imaging. 
DE91619397/GAR 147,394 


Accuracy of Transmission Electron Microscopy Analysis 
of Asbestos on Filters: Interlabortory Study. 

PB91-195727 145,450 
ELECTRON-POSITRON INTERACTIONS 

Study of the J/Psi yields gamma Phi Phi decay. 

DE91740615/GAR 147,524 

o- an Lennon and spin-parity analysis of 

the re -> omega rho. 

T1B/B91-007 3/GAR 147,603 

Direct photon production in gamma gamma collisions. 

TIB/B91-00761/GAR 147,609 


—_ for aaa of leptons and quarks with the 
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O detect 
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“ a ~ ‘ound Sub’ Electron Probe 
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ELECTRON-PROTON INTERACTIONS 
de pion au seuil sur le nucieon. Contri- 


145,449 


the . Con- 
tribution to poy secre pa pang maa a 
DE91740656/GAR 147,543 
Electroproduction of Majorana neutrinos. 

TREC SCEGNN 147,610 


Five-jet-production in deep inelastic ep scattering. 
TIB/ sparse beetgey _ 147,613 


of radiative events in deep inelastic ep 
scattering at HERA. 
TIB/B91-00773/GAR 147,355 
Very i oe at HERA. 
TIB/B91 


ELECTRON SPIN >to oll 


lectron Spin Resonance in Polyaniline. 
145,605 
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Induced E| 
AB a2s3 847/3/GAR 
ELECTRON TRANSITIONS 
Adhesion and Friction: Proceedings of the International 
Workshop on Interface ace Phenomena (ard) Held in Halifax. 
N.S. Leap Re August 1988. Springer Series in 
Sciences 1 
AD-A233 658/4 
ELECTRON TRANSPORT 
Low-Temperature Electronic Transport and the Coulomb 
Blockade in Oxidized Films of Bismuth. 
AD-A233 992/7/GAR 145,492 
ELECTRONIC EQUIPMENT 
oz heme einer 


Optimierung der EPC-Tech 
60-100 W EPC. Abschi | Snaymene of 
PO) technology and devel- 


oF conditioner (E 
opment of a 60-100 W EPC. ral report. Pt. 
718/A91-00711/GAR 145,948 


ELECTRONIC MAIL 
Pecan Diverging Interests in Public Sector Informa- 


The Appr 
PBST. 191932/GAR 146,372 


ELECTRONIC RECONNAISSANCE 
Multisensordataanalys: Introduktion och ry - Forsk- 
ni t | nramennsy Data — Introduction 
Projects). 


PB91- 1o4217/GAR 146,866 


ELECTRONIC STATES 
Absolute Photoionization Cross Sections of the Cs 7D 3/ 
Level Measured by Use of Fluorescence Ri 
AD-A233 900/0/GAR 145,487 
—_ of the Low-Lying Electronic States of Si2 and Si2 
ing Negative lon a Techniques. 
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ELECTRONIC STRUCTURE 

Ring-Torsional Polarons in Polyaniline and Polyparaphen- 

ylene Sulfide. 

AD-A234 384/6/GAR 145,637 


omega Structure of High-Tc Superconductors Studied 
Using oe Spectroscopy. 
PB91-18 147,414 


Soft X-ray is Blinn and Emission Spectra and the 
Structure of Some Exoue i Materials. 

PB91-194738 147,420 
ELECTRONICS 

The Weapons Laboratory Technical Library: Automating 

AD-A233 920/8/GAR 146,370 
ELECTROOPTICAL EQUIPMENT 

— as a Ri ly itchabl h 

AD-A233 874/7/GAR 145,956 
ELECTROOPTICS 

Optoelectronic Workshops 27: Semiconductor Lasers 

AD-A233 779/8/GAR 147,297 

Optoelectronic Workshops 25: Liquid Crystal Materials 

and Devices for Opto-Electronic Applications. 

AD-A233 780/6/GAR 145,954 

Saeeeoats Workshops 15: Critical Issues in Optical 


ADAZaS 781/4/GAR 147,298 
Optoelectronic Workshops 7: Advanced Technology for 
i and the Detection of Optical Radiation. 
ea '83/0/GAR 145,955 
mepred Workshops (18th) Stability of Nonlinear 


opie meen 
A234 301/0/GAR 145,962 
ELECTROPHILIC AROMATIC SUBSTITUTION 


Average Local lonization Energies on the Molecular Sur- 
faces of Aromatic Systems as Guides to Chemical Reac- 


tivity. 
AD-A234 028/9/GAR 145,494 


ELECTROPHYSIOLOGY 

———— Techniques for pee the Effect of Envi- 

mental Stressors on Visual Function. 

AD-A233 953/9/GAR 146,163 
Intracellular Physiology of the Rat Suprachiasmatic Nu- 
cleus: Electrical — Neurotransmission, and Ef- 
fects of Neuromodulators 
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progress 


electron beam precharger. Technical 
ropert No . 4, June 1, 1990-August 31, 1990. 
91010537/GAR 146,114 


Coal-Fired Flow a Dag 


cal progress 1, 1990-September 30 
DE91010674/ iy 48 116 


ELLA LANGUAGE 


Bidirectionality, Connectivity and instantiations in ELLA. 
AD-A233 659/2/GAR 145,791 


ELLA py | ity Control 
AD-A233 701/2/GAR 
ELLIPTIC DIFFERENTIAL EQUATIONS 
Parallel Block Preconditioned Conjugate Gradient 
PB91-192187/GAR 145,860 
ELLIPTICAL GALAXIES 
— An S-Shaped Radio Galaxy in a Nearby Clus- 
N91-22054/1/GAR 145,292 
EMBANKMENTS 
inforced Soil S 
struction Guidelines. 
PB91-197269/GAR 
EMBEDDING 


145,792 





. Volume 1. Design and Con- 


145,676 
Requirements for peng Embedded Real-Time 
Trusted Computer (ERT-TCSs). 
AD-A234 325/9/GAI 145,823 


EMBRITTLEMENT 
Environmental embrittlement of iron aluminides in mois- 
ture-containing ai h 
DE91010149/GAR 146,527 
‘Term Embrittlement of Cast Duplex Stainless Steels 
See Systems. Semiannual Report October 1988- 
_asysanre amnesty 147,176 


Surface Embrittlement Polyethylene Pipe Grade 
Resins. Final Report, ee. 1, 1979-July 1, 1986. 
PB91-194373/GAR 146,544 


EMERALDINE HYDROCHLORIDE FILMS 
Investigation of Surface ——— of Emeraidine Hy- 
AD-A234 070/1/GAR — ¥ "145,500 
EMERGENCY PLANS 
B ———— integrated annual safety appraisal. Fiscal 
DE91010104/GAR 147,112 
Plan to cope with accidents at the research establish- 
ment of the Australian Science and Technology Organi- 
zation, Lucas Heights, NSW. 
DE91619328/GAI 
EMISSION SPECTRA 
Temperature Measurement 30-MM Regenerative 
lant a (LPG) Frings. 
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Propel 
AD-A233 720/2/G. 


and a ER of Diffuse X-Ray Emission 
Uomat Data from the Einstein Satellite. 
N91-21728/1/GAR 145,228 
EMISSION SPECTROSCOPY 
Femtosecond Relaxation Dynamics of Image-Potential 


States. 
AD-A233 967/9/GAR 147,459 
Glow discharge lamp: a light source for optical emission 


DE91619433/GAR 146,529 


EMITTANCE 
os Measurements as a Diagnostic i for 
Control of Materials Processing in > anne and on 
N91-21366/0/GAR Ome: 558 


EMITTERS 
Radar Si Categorization Using a Neural Network. 
innwan 145,932 
EMMISSION MOSSBAUER STUDIES 
Rupture of Cobalt/Iron and in the Chain 


Oxygen Bonds 
poy Ma Treatment of YBa2Cu3(57Co)06.0. 
AD- 319/2/GAR 145,511 
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of Jobs for the Future. Volume 4. Work- 


force 
PB91-191742/GAR 147,621 
ENDANGERED SPECIES 
Endangered Species Protection ———- as It Relates to 
Pesticide R Action, Report 
PB91-110411/GAR 146, 174 


Information on 7 * Whales (‘Eubalaena ") in 
Three Critical Habitats in U.S. Waters of the 
Western North Atlantic Ocean. 

PB91-194431/GAR 147,187 


ENDANGERED SPECIES ACT OF 1973 


Pesticide R 
PB91-110411/ 
ENDORPHINS 
Characterization of an Opioid-Like Hibernation Induction 
Aokoss 741/8/GAR 146,803 


ENDOTOXEMIA 
Altered Ca2+ Homeostasis and Functional Correlates in 


Hepatocytes and - in een bee Sepsis. 
AD-A234 299/6/ 146,621 


ENDOTOXINS 
Endotoxin Binding and Neutralizing Activity by a Protein 
from Limulus b 7 
AD-A234 213/7 146,665 
ENERGY CONSERVATION 
the of conservation 
services Cent educa education, fuel assistance, and other indi 


rect outcomes. 
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energy houses. Ecological construction living 
envronmentaly compatible building materials). 
DE91769192/GAR 145,400 
Evaluation of the Heat Flux Transducer Technique for 
Measuring the Thermal Performance of Walls. 
PB91-194696 145,415 


Diagnostic Techniques for Evaluating Office Building En- 

PB91-195438 145,404 
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Monthly 

DE91009938 146,014 
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ard drift chambers: Calculations and measurements. 
TIB/B91-00804/GAR 147,107 


Projective block spin transformations in lattice gauge 
TIB/B91-00805/GAR 147,617 


a at HERA. 
TiB/501-008067GA 147,618 
Search for cance of leptons and quarks with the 
CELLO detector. 
TIB/B91-00807/GAR 147,619 


Systemanalyse Mischkonzept. Abschlussbericht. Kurzfas- 
sung. . analysis - combi concept. Final 


TIB/B91 -00808/ GAR 


i Bestimmung der lonenspeziesvertei- 
lung fuer Wasserstoff und Deuterium der Multi-Megawatt 
lonenquelien (PINI) an den I 1 NI- 
1 und NI-2 von TEXTOR. (Spectrometric determination of 
the species distribution of and deuterium in the 
multi- watt ion sources (PINI) of the neutral beam in- 
jectors NI-1 and NI-2 of TEXTOR). 
1B/B91-00809/GAR 147,620 


Untersuchungen zum Gefuege und zum thermomechanis- 

chen Verhalten ausgesuchter Siliciumcarbidqualitaeten im 

Hinblick auf ihre Verwendbarkeit in Fusionsreaktoren. (In- 

vestigations on structure and thermomechanical behav- 

povdhcd: «og hema h ~~ hageapaiaad imataleatecrs 
in fusion reactors). 

147,099 
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Kombinierte Minderung der NOx-Bildung und Reduzier- 
ung von gebildetem NOx bei der Verbrennung von Stein- 
kohle. Phase 2. Abschlussbericht. (Combi minimizing 
of NOx-production and ri of formed NOx during 
146,065 


combustion of coal dust. Phase 2. Final report). 
den Mitgliedsstaaten der Euro- 
fuer die 


TIB/B91-00811/GAR 

Energieversorgung in 

paeischen Gemeinschaft - Chancen und Risiken 
bundesdeutschen EVU und deren _ (Energy 
supply in the member countries o' European Commu- 
nities - sides end Vike tor the German EVU and 


TIB/B91-00812/GAR 146,025 
— und —_ von ———— in oe (Costs 
of electricity ing in Europe) 
TIB/B91-00813/GAR om wat 


Simultane trockene SO sub 2 -Sorpti 
NO sub x -Reduktion mit aktivierten edemcmaaen o 
multaneous dry SO sub 2 -sorption and catalytic NO sub 


x -reduction). 
TIB/B91-00814/GAR 146,161 


Abscheidung toxischer, organischer und anorganischer 
ae aus Reingasen von Abfallverbrennungsan- 
Fagg ge aktiviertem oy a 
tion of toxic, organic, inorganic compou () e 
paved of a municipal incinerator with active carbon. Final 


TI TiByB /B91-00815/GAR 146,162 
Konzeptstudie zur A di neuer T in der 
Voiksrepublik China fuer die Briwickung von ener. 
—_ und Infrastruktur sowie Mibeopie’s an die chine- 
echnik. Schlussbericht. ( le’s Republic of 
Shine : Ener. and iaestnishee. Final report). 
TIB/B91 146,027 
Reaktionen zwischen S ibneh ialien und Na- 
triumpolysulfid in Natrium/Schwefel-Batterien. (Reactions 
between current collector- and sodium polysulfide in 
eries 


sodium/sulfide batt 

TIB/B91-00817/GAR 146,009 

Stabilitaet der Feinwurzelsysteme von Tanne und + 
lussbericht. (Sta 


als Komponente des Waldsterbens. Schi 
billy of the fine root systems of firs and spruces as a 


inal report). 
1B/B91-00818/GAR 146,307 


Rissausbreitung im Stahl AIS! 316L bei eg ? cord 
peratur unter statischer und Belastui ‘ack 
propagation behaviour in = steel AIS! 316L c ons 
vated temperatures under static and cyclic loading). 
TIB/B91-00819/GAR "9146,597 


Mechanical long-term of nickel-base alloys for 
steam turbine bolting. Final report. 
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TIB/B91-00821/GAR 146,572 
Bau und Unt h der SAPHIR- 
Szintillationszaehler. taasienion en menges beth pete 4 
of the SAPHIR scintillation counters). 
TIB/B91-00822/GAR 147,108 
Semi-statistisches Verfahren zur Fernerkundung von 4 
posphaerischen Wasserdampfprofilen ueber dem Ozea 
See method to retrieve tropospheric humidity 


er the oce 
Fig/B010082/Gan 145,335 
Deutsch-amerikanische Zusammenarbeit auf dem Gebiet 
der Behaeltertechnologie fuer radioaktive Stoffe. (Bilater- 
al arrangement on cooperation and technical exchange 
between the USA and the FRG on research related to ra- 
dioactive material transportation). 
TIB/B91-00824/GAR 146,369 
FOREST DECLINE 
Stabilitaet der Feinwurzelsysteme von Tanne und Fichte 
als Komponente des Waldsterbens. Schlussbericht. (Sta- 
bility of the fine root —— of firs and spruces as a 
of forest die-back. Final report). 
1E91769134/GAR 146,983 


one Red Spruce Decline: Contributions of Tree-Ring 


nalysis. 
Peet 196428/GAR 146,991 
FOREST FIRES 
Predicting Behavior and Size of Crown Fires in the North- 
ern Rocky Mountains. 
PB91-196725/GAR 
FOREST MANAGEMENT 
User’s Guide for the Northeast Stand Exam Program 
NEST Version 2.1). 
B91-191825/GAR 146,988 
FORESTRY 


Effect of Provenance and Spacing on Stem Straightness 
and Number of Stems with n Spek Sule in a sylves- 


L.’-Northern Sweden ai : 
PB91-192724/GAR 146,989 
FORESTS 
Effects of acidic poe am at on the soil chemistry and 
bioavailability of aluminum, manganese, and copper. 
DE91010447/GAR 146,322 
Stabilitaet der Feinwurzelsysteme von Tanne und Fichte 
als Komponente des Waldsterbens. Schliussbericht. (Sta- 
bility Ad... root lems of firs and spruces as a 


> hb die-back. Final report). 
£91769134/GAR 146,983 


ee of Windfall Damage in the Eastern Huns- 
Plateau B te: Republic of Germany) Utilizing Land- 
sat TM Data: A Landscape-Ecological Analysis for Practi- 


cal Forestry. 

pacar aio 146,984 

nalise Comparativa DOS Dados Avhrr/Noaa E TM/ 
CANDSAT NA Delimitacao Do Contato Savana/Floresta: 
Resultados Preliminares (Comparative Analysis of Avhrr/ 
Noaa and TM/LANDSAT Data in the Delimitation of Sa- 
vanna/Forest Contact Area: Preliminary Results). 
N91-21611/9/GAR 147,080 


Rocky Mountain Juniper Woodlands: Year-Round Avian 


Habitat. 
PB91-196790/GAR 146,993 
U h zum \ d von Loess-Para- 
an tae an caw den Waldstandorten im Kraich- 
(Investigations on the degree of acidification of 
Deoc/erey-brown podzolic soil in selected forest sites in 
the os og 
TIB/B91-00736/GAR 146,994 
Erprobung = Bodenhilfsstoffen zur Sanierung von ges- 
pe na a aldboeden. (Testing of soil additives for 
amelioration of deteriorated forest soil). 
71B/501-00701 /GAR 146,306 
FORGING 
Microalloyed Steel Preforms. 
AD-A234 039/6/GAR 
FORMALDEHYDE 
Air Exchange out Pollutant Cc 
in Two Office Buildings. 
PB91-195420 
FORMAMIDES 
Effect of be pes Amide Additives on the Tetramethoxysi- 


lane sol-gel Process. 
AD-A234 498/4/GAR 145,466 
FORMIC ACID 

Thermodynamics of the Krebs Cycle and Related Com- 


PBot-192468 145,562 


FORMS (PAPER) 
Bank Holding Company (Y-9) Blank Forms FR Y-9C, FR 
ve, FR Y-9SP, and FR Y-11Q. Data Tape Documen- 


PBST. -190512/GAR 
FORT YUKON (ALASKA) 

Surface Observation Climatic Summaries for Fort Yukon, 

Alaska. 

AD-A233 987/7/GAR 


FORTIFIED REGIONS 
Fortified Regions: What is the Operational Significance of 
the Employment of Fortified Regions for NATO and the 
United States. 
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FOSSIL-FUEL POWER PLANTS 

Electric plant cost and 1989. 

DesTOIbIee, power production expenses 


146,012 
FOSSIL FUELS 
Sectoral —- and LA 


and E; Demand INRADY one 
DE9101 /GAR 


FOUNDATIONS 


146,927 


ae Comsee  S oaee 
industrial Regional Activity 
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(STRUCTURES) 
Foundation Report for Control 
Dam and Reservoir, New Neko 
AD-A233 879/6/GAR 145,652 
FOURIER SERIES 
- ne age Eddy Decomposition of Turbulence in a 
N91-21470/0/GAR 145,195 
FOURIER SPECTROSCOPY 
Fourier Transform infrared seenes Spoceenoam at the _ 
High Temperature Molecules and Atmospheric Mole- 


PB91-189803 


FRACTALS 
Iterated Transform Image Compression. 
AD-A233 655/0/GAR 145,885 
— A.J Surface Roughness Affect Polymer-Surface 
PROT 180 189241 145,547 


FRACTIONATION 
Study of the Linear Viscoelastic 


Pena Creep and Recovery 
B91 1o8107 © 
eg MECHANICS 


147,333 


Properties of Po- 
Cyclic 
145,650 
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FRANCE 
Decret no 90-78 du 19 janvier 1990 modifiant le decret 
no 63-1228 du 11 decembre 1 
nucleaires. (Decree No 90-78 of 19 J: 
ing Decree No 63-1228 of 11 December 1 


installations). 
DE91619479/GAR 
Arrote du 16 janvier 1000 fant ies regis <'etabisse 
et de transmission des statistiques d’ aux 
des mines de sub- 


transmitting ionizing radiation 

statcal deta on personnel mining rachoacive 

DE91619489/GAR 147,050 

Coase ae ae cee 1 eens ee 

ment general des industries extractives institue par le 

decret no 80-331 du 7 mai 1980. nea dh alga 
March 1990 general owey 

extractive industries set by Decree No 80- 1 of 7 May 


1980). 
DE91619491/GAR 146,205 


pa ye hg gre ranging ager 
du 30 octobre 1968 relative a la responsabilite civile 
dans le domaine de |’energie nucleaire. (Act No 90-488 
of 16 June 1990 Act No 68-943 of 30 October 


amending 
See ee Se eae ). 
DE91619526/GA\ 146 086 
Loi no 90-397 du 11 mai 1990 autorisant la ratification du 
pl ee ee CS eee a 
1960 sur la responsabilite civile dans le domaine de 
nucleaire le protocole addition 





Seer. hth —peuapeiasaamesiai inf d 
pnd Oxide 
AD-A233 958/8/GAR 146,460 


Elevated-Temperature Crack Growth and Fracture in 


Pi 

AD-A234 078/4/GAR 146,573 
interlaminar Fatigue Crack Growth in a Thermoplastic 

— Fiber Composite at Room and Elevated Tempera- 

AD-AZS4 103/0/GAR 146,475 

lechanical Properties of + ~nfaipaaaae Nitride Whisker/Sil- 


icon Nitride Matrix 
AD-A234 207/9/GAR 146,489 
Ai of Rolling Contact Spall Life in 440 C Steel 


ing Rims. 
N91-21526/9/GAR 146,415 
Short Cracks in Piping and Piping Welds. Semiannual 


Ri it , 1990. 
NUREG/CR-4599-V1-N1/GAR 147,174 
Extension and ition of J-R Curves and Their Ap- 


ication to the Low Shelf Toughness Issue. 
UREG/GRSS7/GAR 147, 177 


= Y ng of Transverse ge tle — on Frac- 
——— lor Circumferentially Orient 
NUREG orcssee! GAR 147, 178 


Multivariable Modeling of Pressure Vessel and Piping J-R 


ta. 
NUREG/CR-5729/GAR 147,155 


interlaminar Shear Fracture of Laminated Composites. 
PB91-187336 146, 512 


Plastic Zone Formation Around an Arresting Crack. 
PB91-189316 

Fundamental Condition for Exi of Mi 
Clouds in Monophase Ceramics. 

PB91-189704 146,444 


Influence of Interstitial Content on Fracture Toughness. 
PB91-189944 146,532 


Metallographic Study of the Crack-Tip Re from Frac- 
ture Wechanios Specimens of and Ferritic 


Steels. 
pant nae 146,533 
tion of Crack Growth Parameters in 


146,445 
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Contributions to the Analysis of the DCB-Specimen. 
N91-21567/ 3/GAR 147,446 
Mode 1 Interlaminar Fracture Souannese of Carbon/Peek 
Participation in an International Round Robin Program. 
N91-21570/7/GAR 146,511 
—— Studies of Transverse Strain Effects on Frac- 
ture hness for Circumferentially Oriented Cracks. 
NUREG/CR-5592/GAR 147,178 
FRACTURED RESERVOIRS 
Analytical expressions for the permeability of random 
two-dimensional Poisson based on reg- 
ular lattice percolation 
DE91010239/GAR 
FRACTURING 
h in Alumi infolge 
Pastechor Ini due to aa plastic i ra <4 
um- i 
T18/B91-00734/GAR 146,571 
FRAM STRAIT 
Fram Strait Satellite Image-Derived Ice Motions. 


147,047 





DE91619527/GAR 

FREE FLIGHT 
Sur les Methodes Pra’ d’Evaluation du Coefficient 
de Trainee de Frottement d’UN ot nly th he 
(Practical Methods to Evaluate the Friction Drag Coeffi- 


cient of a Projectile in Free Flight). 
N91-21105/2/GAR 147,236 


FREE FLOW 
Study of Boundary Layer Transition on a 
Heated Fiat Plate. = 
N91-21061/7/GAR 145,088 


Wave Models for Turbulent Free Shear Flows. 
N91-21086/4/GAR 


FREE JETS 
pe a pulsierend 
culations of fluid free jets). 
TIB/B91-00723/GAR 
FREE RADICALS 
oa Determination of Free Radical-induced Damage 
PB91-187468 146,793 


eee ttography-Mass Spectrometry of Free Rad- 
Induced Products of Pyrimidines and Purines in DNA. 

peor 187476 146,681 

Modification of DNA Bases in Mammalian Chromatin by 

jadiation-Generated Free Radicals. siaree 


R 

PB91-189373 

Rate Constants for Reduction of Substitut E 
adicals by / Ascorbate lons and NNN N- 


oxyl Radicals 
145,584 
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Fluessigkeitsfrei (Cal- 
147,291 


methyl-Para- 
PB91-195230 
Detection of Radicals Produced ‘In vivo’ during Inhalation 
Exposure to Ozone: Use of Various Spin Traps. 

PB91-196113/GAR 146,135 


FREE STREAM 
Thin Layer Navier-Stokes Solutions for Transonic Multi- 


body Interference. 
AD-A234 252/5/GAR 145,086 


FREQUENCY CONTROL 
een wae 50 Daas Gunes 
N91-21833/9/GAR 145,763 


FREQUENCY CONVERSION 
A of Nonlinear Optical Frequency Conversion 
AD-A233 726/9/GAR 


FREQUENCY RANGES 

Comparison of 14 Decibels bey sey 20 Decibels Desired 

to | atios. 

N91 NOCSS/OIGAA 145,763 
FREQUENCY RESPONSE 

Fi Response Calibration of Recess-Mounted 

N91-21834/7/GAR 146,357 
FREQUENCY SHIFT 

coaeey Upshifting of Laser Pulses by lonization 

AD-A234 354/9/GAR 147,317 
FREQUENCY STANDARDS 
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no -21 er ee 145,763 


gees. 1990 (Also 


AD-A233 658/4 
FRICTION DRAG 


to 
in Free ). 
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Materials for Aerospace Vehicles Friction Drag Reduction 
N91-21217/5/GAR 147,666 
FRICTION FACTOR 


pine enee one Stee Dee > & Oeapeseen 
ee eee Pin Orientation at 18 deg to the 
PB91-194464/GAR 146,423 


Characterization of the treefrog null allele. 
DE91010182/GAR 


‘ormation, 
a Wyoming. Topical Report, April PE —— Rane 
PB91-194340/GAR 147,064 
FROST HEAVE 
Use of Insulation for Frost Prevention, Jackman Airport, 


Maine, 1986-1987 Winter. 
AD-A234 274/9/GAR 145,654 


FROZEN SOILS 
Process Study of Sorted Patterns on Arctic Soils. 
AD-A234 089/1/GAR 
FRUIT CROPS 
Cold-induced Cankers and Associated Fungi in a Syca- 
more Orchard. 
PB91-190777/GAR 145,193 
FUEL ADDITIVES 


147,088 


FUEL CANS 
Creep rupture properties of solution 
worked type 316 stainless steel cladding tubes. 
DE91618658/GAR 

FUEL COMBUSTION 


Preliminary Calibration 
N91-21139/1/GAR 
FUEL CONSUMPTION 


monthly, March 1991. 
/GAR 


147,169 


tion of a Generic Scramjet Combustor. 
145,685 


Natural 
DE9101 145,429 
Coal distribution, -December 1990. 
DE91011402/GAR 
FUEL CYCLE 
See Seger ans De eae Gah epee. CEE eee 
1 . 
DE91619459/GAR 146,093 


FUEL ELEMENT CLUSTERS 


aes Tee ee ee ee oe 
bundle during a loss of coolant accident. 
DE91619284/GAR 147,142 


FUEL ELEMENT FAILURE 
— investigative report of Fuel Element Rupture Test 
incident. Part 1, Findings and details: 
DEo1009875/GAR 147, 109 
FUEL ELEMENTS 
Peg erent ws PDQ benchmarking comparison with 
the Advanced Test Reactor measurement data. 
DE91010096/GAR 147,111 
FUEL FABRICATION PLANTS 


Annular pulse column development studies. 
DE91010426/GAR 


FUEL INJECTION 
Numerical Simulation of Ti 
N91-21097/1/GAR 
FUEL OILS 
Qualitative risk assessment as a remediation manage- 
ment tool. 
DE91010415/GAR 146,165 
FUEL REPROCESSING PLANTS 
Thoron (radon-220): The other radon gas, its generation 
measurement dose assessment. 
DE89013530/GAR 146,181 


Annular dame column development studies. 
DE91010426/GAR 
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Airborne effluent control for HTGR fuel reprocessing 
91010428/GAR 147,138 


FUEL ome 
Wear reduction systems liquid ion ring. Final report. 
DEPIOUSISS/GAR ene 145,682 


He reed foam compositions. Final report. 
DE 1008740/GA 


145,711 
ae of stability/ relationship with coal 
progress 
en tamer 9 5-December 15, 1990. 
91008956/GAR 

FUEL SPILLS 

cae tone Seeing & ap ea at e- 
a jet-a-fuel spill. 

146,324 


146,034 


91 oi 0587 GAR 
FUEL SPRAYS 


Particle Sizing a. 
AD Aza O78 074/3/GAR 
FUEL SU! 


Two-Dimensional image. 
146,032 


Peats of Costa Rica. Volume 3, End-use assessment. 

DE91010550/GAR 146,051 
FUELS 

What Fuels Our Future. 

AD-A233 674/1/GAR 


FUMARIC ACID 


146,031 


of the Krebs Cycle and Related Com- 


91-192468 145,562 


FUNCTIONAL DESIGN SPECIFICATIONS 
Integrated Flight/Propulsion Control System Design 
Based on a ized, Hierarchical Approach. 
N91-21137/5/GAR 145,159 
pone ing a Training Tool for imaging Mental Models. 
N91-21776/0/GAR ” 145,953 
FUNCTIONAL PROGRAMMING 
Amaigamation of Functional and Logic Programming Lan- 
91-191999/GAR 145,855 


ee WAIVERS 


Rs Q's and A’s: The Fund-Balancing Waiver. 
PBOLO21921/GAR 


FUNGI 
Nominine, and Insecticidal Fungal Metabolite. 
PATENT-5 017 598 


FUNGUS DISEASES 
Cold-Induced Cankers and Associated Fungi in a Syca- 
more Seed Orchard. 


PBSt- 190777/GAR 145,193 
FURANS 


Avis Gi -TNO) 
Dioxins 
PB91- rOdseO/GAR 


146,244 


146,714 


a in _—— van 

(Compara Research Ai of 
Municipal Waste Incinerators). 

146,125 

i or Determination of Polyhalo- 

pny Dibenzo-’p army ana Dibenzofurans in Ambi- 


PB91-196063/GAR 146,134 


FUSELAGES 
Stability Analysis of a Fuselage Side. 
N91-21568/1/GAR 
FUZZY LOGIC 
Phase Re Logic ty ye oe 1980-July 1991 (Cita- 


1S Database! 

PBO1-800219/GAR 145,922 
FUZZY SETS 

fine enn th the — Joint Technology Workshop 


tworks Fuzzy Logic, Volume 1. 
N91 NTTBOIGAR 45,909 


Evol Mathadal, 
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Fuzzy Associative Memories. 
N91-21779/4/GAR 
FUZZY SYSTEMS 
i of the Second Joint Technology Workshop 
on Neural Networks and Fuzzy Logic, Volume 1. 
N91-21778/6/GAR 145,909 


145,784 


Fuzzy Associative 

N91-21779/4/GAR 

. tion of Fuzzy Control Algorith 
tion. 

Ne21781 /0/GAR 


Single Board System for Fuzzy Inference. 
N91-21784/4/GAR 145,987 


Learning Control of Inverted Pendulum System by Neural 
Network Driven F Reasoning: The Learning Function 
of Nn-Driven Fuzzy Reasoning under Changes of Rea- 
soning Environment. 

N91-21785/1/GAR 145,877 
Solution of Inverse Problem of Fuzzy Relational Equation 
by Usi a ‘on Model. 

N91-21786/9/GAR 145,911 
Experiments on Neural Network Architectures for Fuzzy 
NO1-21787/7/GAR 145,785 
Using Fi to Integrate Neural Networks and 


N91-21788/5/GAR 145,786 
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GALACTIC CENTER 
Galactic Center at Submillimeter and Far-infrared Wave- 
N9Y-22002/0/GAR 145,245 
GALACTIC EVOLUTION 


Early Cobe Results and Superconducting Cosmic ™ 
Noret » sega - 45.592 


Counts, Confusion Limits oa Con- 
tributions to any inne Radiation in the sub-mm. 
N91-21995/6/GAR 145,238 


GALACTIC NUCLEI! 
Galactic Center at Submillimeter and Far-infrared Wave- 
N91-22002/0/GAR 145,245 
GALACTIC RADIATION 
Large-Scale (Cil) 158 Micron Emission of the Galaxy Ob- 
a seinon- Bore Telescope. 
N91- /6/GAR 145,247 


GALACTIC STRUCTURE 
Galactic Center at Submillimeter and Far-Infrared Wave- 
N9Y-22002/0/GAR 145,245 
University of T ‘Norbeyama Radio Observatory Sub- 
millimeter ; 
N91-22051/7/GAR 145,290 
GALAXIES 
Submillimeter Observations of Extragalactic Objects in 
the Wa’ Range 50 Microns to 1 mm. 
N91-21994/9/GAR 145,237 


—— Observations of a Complete of Galax- 

ies: Implications for = Mass and Cold Cain "But Compo- 

N91-21999/8/GAR 145,242 
GALLIUM ARSENIDE 


<8 Novel Gallium Arsenide Si 
Precursor H: the Empirical Formula AsCi3Ga2. 
AD-A233 704/6/GAR 


146,427 
GALLIUM ARSENIDES 
a. —t a Novel Gallium Arsenide Si 
Precursor H: the Empirical Formula AsCi: 
AD-A233 704/6 GAR 146,427 


Active Devices for Monolithic Millimeter-Wave Integrated 


Circuits. 

AD-A234 033/9/GAR 145,979 
Arsenic Loss During Palladium Reaction with Bulk and 
Thin Film Gallium Arsenide. 

AD-A234 042/0/GAR 147,372 
Growth and Characterization of Gallium Arsenide Using 
} == aaa Precursors: OMCVD and Bulk Pyrolysis 
AD-A234 144/4/GAR 147,376 
Indentation Determination of Crack Growth Parameters in 

Arsenide. 


Gallium 
PB91-190082 146,445 


High Spatial Resolution Mapping of Semiconductor Re- 

sistivity. 

PB91-194829 145,996 
GALLIUM NITRIDE 

pend Crystal Structure of the Di 


lolymer and Its Use as a Gallium Nitride 
AD-A234 145/1/GAR 


GALVANIC CORROSION 

eae of Graphite Aluminum Metal Matrix Compos- 

AD-A234 322/6/GAR 146,516 
GAMMA RADIATION 

Sats of ns ne ome s radiation on glass reaction 

DE91010272/GAR 146,264 
— RAY BURSTS 

nusual ah ae Meter Wave Type-3 Bursts Leading Mil- 


linet imeter-Wave 

N91 DDes/O/GAR 145,296 
GAMMA RAYS 

Co-Trial on ESR Identification and Estimates of gamma- 

Ray and Electron Absorbed Doses Given to Meat and 


Bones. 
PB91-194720 145,222 
Metal-Polysiloxane Shields for Radiation Therapy of Max- 
illo-Facial Tumors. 
PB91-194761 145,391 
— gn ap 
es eae oe Save ees: Gn Se 
HPGe ma spectrometer system. 
DE91619363/GAR 147,102 
GAMMA SPECTROSCOPY 
me sources d’erreurs en spectrome- 


lium Azide 
recursor. 
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GARNETS 
Laser Characterization of Materials for Fre- 
pow by, le Solid State Laser Systems. 
D-A233 916/6/GAR 147,306 
GAS ANALYSIS 
Sampling and Characterization of Aerosols. 


N91-21269/6/GAR 
GAS CHROMATOGRAPHY 
Suctae ly tae Geese ieee 
jluoride jas Chromatography/Mass a 
PB91-189860 446 
Gas Chromat /Mass Spectrometry 
Haloacetic ‘ound in Chlorinated Drinking Water. 
PB91-196162/GAR 146,290 
Prediction of Retention Times in Temperature-Pro- 


med Mi 
'B91-196519/GAR 145,451 
GAS 


Volcanic A Is: Ch 

N91-21645/7/GAR 
GAS DYNAMICS 

Uniform High Order Spectral Methods for One and Two 

Dimensional Euler _— 
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N91 3; 235/7/GAR 145,724 


147,333 





INKS 
Synthesis of Non-lonic by mete pees A Resins for Use 
in Intaglio Inks Curing by Electron Beam Radiation. 
PB91-194456/GAR 145,648 
INLET FLOW 
Pressure Flux-Split Technique for Computation of Inlet 
Flow Behavior. 
N91-21068/2/GAR 145,694 
Zonal Analysis of Two High-Speed inlets. 
N91-21089/8/GAR 147,653 
Hot Gas Ingestion Test Results of a Two-Poster Vec- 
ee en ae nee in the NASA 
Lewis 9- X 15-Foot Low Speed Wind Tunnel. 
N91-211 ie/s/oan 
INNER-SHELL IONIZATION 
Jasie Reseed Photoemission from the Ar 2p Subshell. 
PB91-194928 147,590 
eo, COMPOUNDS 
of Flow of Leachate through Clay Soil Liners. 
Peet 196691/GAR 
INPUT/OUTPUT ROUTINES 
Utilizacao Do Gpiop No Processador Matricial Fps - 5410 
(Utilization of GPIOP in the Matrix Processor Fps-5410). 
N91-21747/1/GAR 145,783 


INSECTICIDES 
Nominine, and Insecticidal Fungal Metabolite. 
PATENT.5 O17 598 


INSECTS 

Secretory Polypeptides Encoded by Balbiani Ri bps 

AD-A234. 333/3/GAR ee 667 
INSENSITIVE MUNITIONS 

Molecular Mechanics Calculations for Nitro and Amino 

— Conjugated Systems Containing Oxygen and 

ADIs 928/1/GAR 147,223 
INSPECTION 

aseng ney -~ — ~~ Status 

Quarterly Report, January-Marc! 

NUREG-0040-V15-N1/GAR 147,156 
INSTABILITY 

Coherency Strain Induced tuanacited of Solid-Liquid Inter- 

faces in the Mo-Ni System 

PB91-195537 146,568 
INSTRUMENT COMPENSATION 

Electro Optical System to Measure Strains at High Tem- 


ponte. 
91-21492/4/GAR 146,356 
INSULATING CONCRETES 

Concrete for Dike Insulation at 


ment of Polymer 
LNG Facilities, Phase IV, Low Cost Materials. Final 
‘eport, September 1987- April 1990. 
PB91-194290/GAR 146,056 


INSULATION 
Use of Insulation for Frost Prevention, Jackman Airport, 
987 Winter. 


Maine, 1986-1 
AD-AZ34 274/9/GAR 145,654 


Theory Applied to Far Infrared Absorption by 
Sonat Praubenor on mae Materials. 
aia 279/8/GAI 146,493 


ger EE RT AO, 


AD Aza 433/1/GAR 145,409 
INSURANCE INDUSTRY 
Po ggg sage ene und Markstrukturentwick- 
lungen in ft: Eine Delphi-Befra- 
gageney Sameonen Systems and Market Structure 
in the Insurance Industry: A Delphi-Survey). 


145,121 


146,236 


146,714 


is of Non-lonic Water-Dispersible Resins for Use 
in Intaglio Inks Curing by Electron Beam Radiation. 
PB91-194456/GAR 145,648 
INTEGER PROGRAMMING 
Paneer gine > of Propositional Calculus Statements into 
Int and Mixed Integer Pri An App to- 
Automatic Reformulation. — 
AD-A233 698/0/GAR 


INTEGRAL TRANSFORMS 





146,611 


Overview of Wavelets. 
AD-A233 910/9/GAR 


INTEGRALS 
Table of Special Function integrals. 
AD-A234 024/8/GAR 


ie CIRCUITS 
Active Devices for Monolithic Millimeter-Wave Integrated 
Circuits. 
AD-A234 033/9/GAR 145,979 


Millimeter-Wave and Optoelectronic Application of Heter- 
ostructure Integrated Circuits. 
AD-A234 113/9/GAR 145,958 


Sonpeeding Millimeter-Wave Integrated Circuits with 


TAL. 
AD-A234 194/9/GAR 145,981 


Electron-Beam Dose Experiment: TIGER 1-D 
Simulation Code versus luminescent metry. 
AD-A234 507/2/GAR 145,985 


Single Board System for Fuzzy Inference. 
N91-21784/4/GAR 


SISAL: User Manual. 
PB91-192112/GAR 


INTEGRATED COOLING SYSTEMS 
—_- Integral System Test (MIST): Final Report. 
m v 
NUREG/CR-5395-V1/GAR 147,148 
Multiloop Integral System Test (MIST): MIST Facility 
Functional tion. 
NUREG/CR-5670/GAR 147,153 
INTEGRATED SYSTEMS 
yong cate ca Analysis and Design for Integrated 
Phere 192161/GAR 145,859 


Guide to the BERKOM Directory. 
PB91-192328/GAR 
INTELLIGENCE PREPARATION 
In Search of the Center of Gravity: Operational Intelli- 
= Preparation of the Battlefield. 
D-A234 158/4/GAR 146,863 


INTERACTING BOSON MODEL 
=: maa systematics in the interacting boson 
DE91618305/GAR 147,499 


INTERACTIONAL AERODYNAMICS 
peng mney of Laminar Viscous-inviscid Interactions in 
ta Speed Speed Internal Flows. 
N91-21087/2/GAR 145,105 


Two and pee tang ener Shock-Shock Interactions on 


the Blunt Leading Edges of the Hypersonic inlets. 
ashy. agpalartedch "145,106 


Acoustic and Aerodynamic Study of a Pusher-Propelier 

Aircraft Model. 

N91-21828/9/GAR 145,153 
INTERACTIONS 

Power of Interaction. 

AD-A234 143/6/GAR 
INTERACTIVE GRAPHICS 

Graphical Kernel System (GKS). Pascal Binding; Catego- 

ny Sotware Standard; Subcategory: Graphics 

IPS PUB 120-1A/GAR 145,837 


INTERCELLULAR JUNCTION 
Recovery of DNA from the Acinetobacter calcoaceticus 
Chromosome by on Repair. 
AD-A234 402/6/GA\ 146,668 
INTERFACES 
Adhesion — di 
Workshop on ee feeeee (ord) 1 Weld in Malla. 
N.S. Coneda) - 7 2027 August 1988. Springer Series in 
Surface Sciences 17. 
AD-A233 658/4 145,481 


Effect of a Viscoelastic Interface on the Transverse Be- 
havior of Fiber-Reinforced Composites. “aeee 
1. 


AD-A233 7 GAR 
Interfacial page of a Unidirectional Fiber Composite 
146,480 


under inal Shearing. 

AD-A234 186/5/GAR 

pean De Handling at Speech/Natural Language Inter- 

lace. 

AD-A234 310/4 /GAR 145,775 
INTERFACIAL TENSION 


146,591 


146,593 


145,987 


145,994 


145,867 


146,594 





iscosity from Damped Free Oscil- 
lations of Viscous Droplets (Abstract Only). 
N91-21346/2/GAR 147,281 





Thoreau Surface Tension at 


146,556 





Technique 
High ee 
N91-21347/0/GAR 


INTERFERENCE 
Thin oe Navier-Stokes Solutions for Transonic Multi- 


body | 
AD-A234 252/5/GAR 145,086 


Surface Ti of Gr: Incidence Mirrors. 
AD-A234 005/7/ re C3 ciate 
INTERFEROMETRY 

Investigation of surface deformations by double exposure 


a interferometry. 
DE91619238/GAR 146,360 


peng on MEDIA 


Submillimeter Astronomy and Cosmological Tests. 
N91 1900/1 /GAR 


INTERIOR BALLISTICS 
ee ee a ees 2 ey 
— Ram Accelerator - Development and Vali- 


tion. 
AD-A234 en 147,232 
pee wed Density Propulsion Concept: 
aperevanes a Suck Propellant. 
AD AZ mare AR 147,224 
Detailed toy gma of Hypervelocity Firings in a 


Li 
AD A234 502 502/ oie GAR 147,235 


INTERLEUKIN 
Immunchemischer und immunbiologischer Nachweis v 
endogenem /interleukin 1. Abschiussbericht. in 
pn gr = munobiological detection of endog- 
poe prea in terloukin 1. Final report). 
TIB/AS 1-00 '01/GAR 146,694 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
In situ vitrification program treatability investigation 
pope report. 
E91010100/GAR 146,187 


INTERMETALLIC COMPOUNDS 
(High-temperature ordered intermetallic alloys). Foreign 


tri eed February 25--March 26, 1991. 
DES! 10927/GAR 146,555 


INTERMOUNTAIN WEST (UNITED STATES) 
tt of COWFISH for Predicting Trout Popula- 
tions in Grazed Watersheds of the Intermountain West. 
PB91-196915/GAR 145,208 
INTERNAL COMBUSTION ENGINES 
Pr ation of biliquid foam compositions. Final report. 
DE91006740/GAR 145,711 
Federal Methanol Fleet: A demonstration of methanol ve- 
hicle Leroy 
DE91010395/GAR 147,701 
Development of a Variable-Speed Generator Driven by 
an Internal Combustion Engine. Final Report, June 1989- 
December 1990. 
PB91-195875/GAR 146,079 


INTERNAL CONTROLS 
Progress in Army Internal Control. 
AD-A233 867/1/GAR 
INTERNAL REVENUE SERVICE 
| sper of the ba ~ of Projecting Enforcement 
ite 


ue (1 
Per 891.190199/GAA 145,069 
INTERNAL TIDES 
b mp and Kinematics of the Internal Tide in the 


Strait of Gibraltar. 
AD-A234 019/8/GAR 147,192 
INTERNAL WAVES 


Processing and Analysis of the Georgia Strait SAR Data 
t. 


AD-A234 468/7/GAR 147,195 


INTERNATIONAL COOPERATION 
oo Ss. oo for Combatting Terrorism: Should the U.S. 
a Joint Strategy Based on Interna- 


AD Ase cooper 176/GAR 145,360 
Report of the Panel on International Programs. 
N91-21599/6/GAR 

INTERNATIONAL LAW 
Conflicting Claims in the South China Sea. 
AD-A234 382/0/GAR 

INTERNATIONAL NUCLEAR DATA COMMITTEE 
Sum record of the twenty-seventh meeting. 
DE91732824/GAR 

INTERNATIONAL RELATIONS 
American and Soviet Relations Since Detente. 
AD-A233 819/2/GAR 

Arab Gulf Area and the Conflicts Influencing It. 

AD-A233 866/3/GAR 

Conflicting Claims in the South China Sea. 

AD-A234 2/0/GAR 145,367 

Strategic Imperative for the 90s: Expanding Bilateral En- 

| one Assistance. 

D-A234 388/7/GAR 146,973 
Ends Versus Means: A Critical Analysis of the Persian 
Gulf Crisis (1987-1988). 
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‘145,236 


146,831 


147,010 


145,367 


147,183 
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AD-A234 531/2/GAR 


INTERNATIONAL TRADE 
Se neta an coeap and Panne <f Satnatiiagn, 
Differentiated 


PB91- 190736/CAR 146,583 

Africa: international Customs Journal. 17th Edition, 

1990-1991. Number 42. 

Peet. 190819/GAR 145,496 

a. = coeee of of a Global Market - Construc- 
and Certification 


tion Standards, Testing 
PB91-194811 145,408 


INTERPLANETARY FLIGHT 
Raumstation als Bahnhof fuer interplanetare Missionen. 
(Space station as a transit station for interplanetary mis- 


sions). 
TIB/B91-00733/GAR 147,647 
INTERPOLATION 
Backward iteration in a rational interpolation application. 
DE9101 — GAR 146,600 
Bivariate Birkhoff Interpolation: A Survey. 
PB91-192195/GAR 
INTERPRETERS 
Strategies for Parallel Al Implementations. 
AD- 449/7/GAR 
INTERSTATE HIGHWAY SYSTEM 
Effects of the 65 MPH Speed Limit through 1988. A 


Report to Conon 
PB91-190769/GAR 147,706 


INTERSTELLAR CHEMISTRY 
interstellar Ch y and Submilli 
N91-22021 /0/GAR — 

INTERSTELLAR MASERS 
Excitation of Submillimeter Water Masers (Abstract Only). 
N91-22024/4/GAR 145,265 

INTERSTELLAR MATTER 
Analysis and Interpretation of Diffuse X-Ray Emission 
Using Data from the Einstein Satellite. 

N91-21728/1/GAR 145,228 

Submillimeter Noe oys of Extragalactic Objects in 
lange 50 Microns to — mm. 

145,237 

of Galax- 

Compo- 


146,945 


146,607 


145,780 








145,262 


the Wavelength R: 

deities hates 

Millimeter Observations of a Complete Sai 

= a for Gas Mass and Cold 

NOT: -21999/8/GAR 145,242 

pen at rer } “Reo 158 — Emission of the Galaxy Ob- 
Borne Telescope. 


N91 NOY 22084/6/GAH 6/GAR 145,247 


Submillimeter Water Masers at 321 and 325 GHz. 
N91 aaccsnebtpes: 145,264 


Excitation of Submillimeter Water Masers (Abstract Only). 
N91 22024/ 4/GAR 145,265 


High Throughput, Multiband Photometer for the TIR 


Project. 
N91-22042/6/GAR 145,283 


Submillimetre _ of Comets. 
N91-22052/5/GAR 


INTERSTITIALS 
Influence of Interstitial Content on Fracture Toughness. 
PB91-189944 146,532 


INVERSE SCATTERING 
Optoelectronic Workshops 17: Inverse Problems and To- 
AD A233 782/2/GAR 146,643 

INVESTIGATION 
ORBITEC - Orbital-T: 
auf EURECA. — 
718/R91-00724/GAR 
pay me von Berechnungsverfahren fuer Probleme 
of calculation methods for problems of fluid dynamics. 


Final report). 
TIB/A91-00738/GAR 145,137 


INVISCID FLOW 
Flux-Vector Splitting for the 1990S. 
N91-21073/2/GAR 145,093 


tion of —— Viscous-Inviscid Interactions in 
h-Speed Internal Flows. 
NoLat 087/2/GAR 145,105 


Solution of Three-Dimensional Afterbody Flow Using Re- 
duced Navier-Stokes Equations. 
N91-21093/0/GAR 145,108 


Singularities in Water Waves and Rayleigh-Taylor Instabil- 

Not -21455/1/GAR 147,196 

Finite oe Methods of Analysis for 3D inviscid Com- 
i lows. 

N91-21463/5/GAR 145,130 


Moderately Stable Flow Over a Three-Dimensional Hill: A 
—- of Linear Theory with Laboratory Measure- 


146,147 


145,291 


Demonstrations-Mission 
t. (ORBITEC - orbital tech- 
ition mission on EURECA. Final —- 





PB91-196584/GAR 
1ON-ATOM COLLISIONS 
Swift heavy ions in matter. 


DE91740666/GAR 147,395 


IRON 


Delta-electron emission in fast heavy ion atom 
TIB/B91-00790/GAR 


1ON IRRADIATION 
Si of ical Electric Di: Using Particle 
N91-21432/0/GAR 146,003 
1ON MOLECULE REACTIONS 
Proton Affinity of Cyanogen and lon-Molecule Reactions 


of C2N2(+ ). 
PB91-189902 145,557 


1ON PUMPS 
preg Merny Selective Permeability and Extracellular 
lon Regt in the Gia! Perineurium (Blood-Brain Bar- 
rier) of the Crayfish. 
AD-A233 898/6/GAR 146,687 
1ON SOURCES 
peepee nn of the 10th international workshop on ECR 
DE91010494/GAR 


Collisions. 
147,614 


Spektrometrische der 
iung fuer Wasserstofl und Dot 
(PIN!) an den N Itei 
1 und NI-2 von OR. (Spectrometric determination of 
| eo pes and deuterium in the 
sources (PINI) of the neutral beam in- 


fctore Net and NI-2 of TEXTOR). 
B/B91-00809/GAR 147,620 


IONIZATION ENERGY 
Average Local lonization Energies on the Molecular Sur- 
faces of Aromatic Systems as Guides to Chemical Reac- 
AD-A234 028/9/GAR 145,494 
IONIZING RADIATION 
Modification of DNA Bases in Mammalian Chromatin by 
Radiation-Generated Free Radicals. 
PB91-189373 146,799 
“Genetic £ ttlects ofa sof 8 Sine 
ine ) Residue inserted at a Unique 
Site in a Viral Genome. 
PB91-190108 146,773 


IONIZING RADIATIONS 
Order no 206 


DE91619484/GAR 
l\ONOSONDES 
ee St Sine een paren, Co 


byt and Inversion. 
A234 454/7/GAR 145,306 








of work 
146,768 


Effect of the lonosphere on Radiowave Signals and Sys- 
tems: Performance Based on lonospheric Effects. Sym- 
posium Held on 1-3 May 1990. 

AD-A233 797/0/GAR 


IONOSPHERIC 
Solar-Terrestrial Predictions: wre 
at Leura, a October 16-20, 1 
and Space Environment Papers and lonospher- 
PB -197087/GAR 145,300 
a ee ‘estenatiiinn bs 
ond tod by Hk High ton ey bs HE Heating 
AD-A233 883/8/GAR 
1ONOSPHERIC PROPAGATION 


VLF Data 

AD- 006/5/GAR 145,746 

Radio Wave Propagation Modeling, Prediction and As- 

sessment. 

N91-21404/9/GAR 145,753 

prereg mero Reports of ig CCIR, 1990 (Also 
). Plenary Assembly (1 — in Duesseldorf 

= Volume 6 and Annex to. in lonized 

PB91-200071/GAR 145,756 

1ONOSPHERIC SOUNDING 
Automation of Oblique Propagation Measurements, Ob- 
and Inversion. 


ND agse a 454/7/GAR = 


Healing othe F-hegon, 


Revolutions for the Operate 
AD-A234 008/1/GAR 


IRAQ 
NATO after Iraq: Out of Sector, or Out of Business. 
AD-A234 383/8/GAR 148,368 


IRIDIUM OXIDES 
le Stabilized Metal Oxide 
for the Photooxidation of Water “" Zinc 
91-189852 
IRON 


Hydrosols as Cata- 
Porphyrins. 


145,556 


en Genentes Se: S Ce Cee eee 
pp91187104 146,791 
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oxide and Fi 
PB91-187112 146,792 
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ee Mammalian Chromatin by 
Hydrogen Peroxide in the Presence of Ferric and Cupric 


PBi- 189217 146,797 


IRON ALLOYS 
Environmental embrittlement of iron aluminides in mois- 


——— atmospheres. 
DE91010149/GAR 146,527 
IRON 


Transport Calculations of Neutron Transmission —?, 
Steel U ENDF/B-V, Revised ENDF/B-V, and ENDF/ 
B-VI Iron Evaluations. 

NUREG/CR-5648/GAR 147,122 
IRON OXIDES 

Surface-Extended tp ne ag Fine-Structure Experi- 

ments at Atmospheric Pressure by Means of a Photo- 

cathode Proportional Counter with Monolayer L 

PB91-194951 145,577 
IRRADIATION 

Se st ate. end gunme cadietion on glass renston 

an unsaturated environment. 

DE91010272/GAR 146,264 
Assisted Cracking in Light Water Reac- 
tors. Semiannual Ri April-September 1990. 

NUREG/CR-4667-V11/GAR 147,175 
ISHTE (IN SITU HEAT TRANSFER EXPERIMENT) 

a Disposal: (ISHTE) - A Model 

Experiment. 

AD-A234 343/2 146,180 
ISOCHRONOUS CYCLOTRONS 

BCAL: a program package supporting the sector design 

of oy 

TIB/B91-00746/GAR 147,353 
oe — 


hed yom coordinate 
shape omer in (sup 194)Hg. 
1740082/GAR 


ISOMERIC TRANSITIONS 
Analysis of the generator coordinate 
shape isomerism in (sup 194)Hg. 
Dee1740082/GAR 

ISOTHERMAL TREATMENT 
Isothermal Phase Behavior of Ag3SbS3, ZnGeP2, and 


ZnS. 
PB91-187237 146,442 


ISOTHERMS 
Phenomenological Theory of the Influence of Strain His- 
tory on the Rate of Isothermal Stress Relaxation. 
PB91-187385 145,645 
Technical Note: Adsorption Capacity of GAC for Synthet- 
PB91-196311/GAR 146,295 

ISOTOPE ENRICHED MATERIALS 
Enrichissement du caicium naturel en isotope (sup 48) 
Ca par igration en sel fondu. (Enrichment of nat- 
ural calcium (sup 48) Ca by electromigration in 
DE91740740/GAR 

ISOTOPE 
Investigation of the stability 
26)O and (sup 32)Ne in the rea 
{sup 48)Ca + Ta. 

91736318/GAR 
ISOTOPIC LABELING 
Se ee vane enGy See O- 


riched Earth iso 
PB91-195347 146,127 
ISRAEL 

=o Are Not 5° U.S. Saaty Assistance to 

Middle East during leagan Era. 

AD-A234 512/2/GAR 146,854 
ITERATION 

a a Residual (ODMR) Method for Accelera- 


tion of It — 
N91-21 o77/ 3/GA 145,097 


J PSI-3097 MESONS 
Partial wave analysis of iota/eta (1430) from DM2. 
DE91740611/GAR 


ite method in a study of 
147,546 


method in a study of 
147,546 


147,521 


of yields gamma Phi Phi decay. 
5E91740615/GAR ” 


JAPANESE COMPANIES 
Directory of Japanese Company Laboratories Willing to 
Receive American Researchers. 

PB91-201681/GAR 146,981 

JAPANESE ORGANIZATIONS 
easet intname ordered int 


26--March 26, 1991. 
DEato10827/GAR. GAR 


JAPANESE SPACE PROGRAM 
Japanese Space Programmes of IR and sub-mm Astron- 
N91-21997/2/GAR 145,240 
JCMT TELESCOPE 


James Clerk Maxwell Telescope (Abstract Only). 
N91-22031/9/GAR 


JERUSALEM (ISRAEL) 
Community Based and in-Home Services for the Frail and 
Economically Disadvantaged Elderly. 
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alloys). Foreign 
146,555 
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PB91-194522/GAR 
JET ENGINE FUELS 


What Fuels Our Future. 
AD-A233 674/1/GAR 


147,711 


146,031 
JET ENGINE 
a 

AD-A229 508/7/GAR 


JET FLOW 
Thermographie Infrarouge 
d'UN Corps Fusele. Etude 
lr the Qualitative 
NO1-21104/5/GAR 
Theoretical ma of the | 
of Water in a /Oxygen Steam 
NOt 138/6/CAR , 
JET MIXING FLOW 


Numerical Simulation of Transverse Fuel Injection. 
N91-21097/1/GAR 145,718 


JOB EXPERIENCE 
Air Force Research to Link Standards for Enlistment to 
the-Job Performance. 
AD-A234 292/1/GAR 146,970 
JOINT MILITARY ACTIVITIES 
-Powell i Reform Act: Completi 
os . Congressional ing 
AD-A234 013/1/GAR 146,890 
Principles of War and Campaign Planning: is There a 
Connection. 
AD-A234 494/3/GAR 146,937 
JOINT OPERATIONS 
CINC-ronization (Synchronization): The Critical Tenet in 
Future tional Art. 
AD-A234 163/4/GAR 146,903 


mee oo JUNCTIONS 


Sidelobe Suppression in Small Josephson Junctions. 
PB91-195446 145,974 


Mikrowellen-Detektion mit ee. (Micro- 
TIB/B01-00737/GA ‘ 
TIB/B91-00737/GAR 145,934 


JOURNAL BEARINGS 
Measurement and Calculation of Forces in a Magnetic 


Journal Laey | Actuator. 
N91-21207/6/GAR 146,420 


JPM (JOB PERFORMANCE MEASUREMENT) 

Assessment of Surrogates for Hands-On Tests: Selection 

jtandards and Training Needs. 

AD-A233 825/9/GAR 146,958 
JUNCTION DIODES 

Mm and sub-mm Wave Planar Antenna Arrays for SIS 

Detectors. 

N91-22046/7/GAR 145,988 
K-EPSILON TURBULENCE MODEL 

Computation of Supersonic and Low Subsonic Cascade 

Flows U: an Explicit Navier-Stokes Technique and the 

-Epsilon Turbulence Model. 
N91-21072/4/GAR 145,698 


Modelling of Dump Combustors Flowfield. 
145,702 


Concepts Tested for 
Dimensional Nozzle Con- 


145,143 


Computational 

N91-21096/3/GAR 
K OMEGA MODEL 

Half Century Historical 

AD-A234 249/1/GAR 
K REACTOR 


Record of Decision; ans ponte 3X of K, L, = P 
Reactors, Savannah \ River Site, 
DESIOICST/GAR aie 113 
KALMAN FILTERS 
Preliminary Evaluation of an F100 Engine Parameter Esti- 
mation Process U: Flight Data. 
N91-21446/0/GAR 145,149 
Prelimii and Simulation for 
N91-21729/9/GAR 145,872 
Second-Order Discrete Kalman Filtering Equations for 
Control-Structure Interaction Simulations. 
N91-21731/5/GAR 145,874 
KALPAKKAM LMFBR REACTOR 
tibility studies of copper, brass and cupronickel 
thermofiuid. 


500 
be91618664/GAR 147,173 


KAOLINITE 
Interactions of structurally modified Lowe wngped with res- 
ervoir minerals: Calorimetric, spectroscopic and electro- 


Review of the k-Omega Model. 
147,276 


Kinetic study. Final 
DE91002228/GAR 


147,043 


Rate of Flow of Leachate through Clay Soil Liners. 
PB91-196691/GAR 146,236 


= NEUTRAL 

P-violation in K' 0)(K 0)) yields 3 pi decays 
DE91618125/GAR 7” 7” 147,494 

KAPTON (TRADEMARK) 


Kapton Wire Arc Track Testing: Per Test Procedure 
Kwatt BBO1. 


N91-21427/0/GAR 
KAYMOOR (WEST VIRGINIA) 
Si of D Alternati Environmen- 
ae phy he River Gorge National 
PB91-190330/ 147,074 
Kenvronscruwaszenrrum KARLSRUHE 


147,641 





Enrwichh Conaneee 1991. Stand: geiti (Karle 
. s- 
= pone b ws Center. Research 
1. As of November 28, 1990). 
T1B/BO1 787/GAR 


45,082 


— Laser Diagnostic Techniques for the Exam- 
ination of yf Liguid Fuel Spray Structure. 
Peon 195487 145,471 


KILNS 
Recommended Operati No. Glass 
Source Assessment Sai Whe Gene System “Glass Shs), 
PB91-195966/GAR 46,130 
Minimization of Transient Emissions from Rotary > In- 
cinerators, 1990. 
PB91-196329/GAR 146,198 
KINEMATICS 


Generation and Kinematics of the Internal Tide in the 
Strait of Gibraltar. 
Hosen 019/8/GAR 


Line Kinematics for Whole-Arm Manipulation. 
AD ALIS 422/4/GAR 


147,192 


145,907 
in Cooperative-ARM Object Manipulation 
a Two-Armed Free-Flying Robot. 
N91-21529/3/GAR 146,402 
Application of the p-Version Fe Method to Geometrically 
Non-Linear in Three Dimensions. 
N91-21569/9/GAR 147,447 
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1960-1085, a 
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KUTTA-JOUKOWSKI CONDITION 
Blunt Trailing no ‘mas of Supercritical Airfoils by a 
Navier-Stokes Code. 
N91-211 14/4/GAR 145,119 
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DE91010251/GAR 147,113 
LABORATORIES 
ban ees Sameet The role of the national laborato- 
in implementing US Technology Policy. 
DESTOI0017/GAR 
LABORATORY ACCREDITATION 
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LDR: A Submillimeter Great Observatory. 
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LATEX MODIFIED CONCRETE 
ihomiery Investigations on Latex Modified Concrete. 


PB91-190678/GAR 145,663 
LATTICE FIELD THEORY 
one of Le pte order in a mean field theory for 
ed magnetic lattice gas. 
Deotet 7804 /GAN 147,391 
Scalar-fermion models with mirror pairs of fermion fields. 
TIB/B91-00750/GAR 147,600 
Unquenched investigation of fermion masses in the SU(2) 
sub L xSU(2) sub R fermion-Higgs model. 
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upon Dielectronic Recombination in Low Density to Mod- 
erate L 
PB91-195610 147,595 
OXYGEN POTENTIAL 
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pericas (Correlative Studies Between Spectral Re- 
sponses and Weathering Indices of Alternate Weathered 
N91-21618/4/GAR 147,082 
Caracteristicas Espectrais de Culturas E Rendimento 
nS (Spectral Characteristics of Agricultural Crops 
N91-21619/2/GAR 145,191 
Polar Research from Satellites. 
sem el 
A istry, ftects. 

NOTziessyT/GAR 147,018 
i AGRISAR-Daten in Kombination mit TM- 
und SPOT-Daten unter landwirtschaft- 

N (Evaluation of AGRI- 


jlutzung. Abschlussbericht. 
SAR data in combination with TM- and SPOT data re- 
——— land use. Final report). 
B/A91-00712/GAR 147,086 


145,326 








method. Final report). 
TIB/A91 07 16/Gan 

RENEWABLE ENERGY SOURCES 
1991 with projections to 2010. 


Annual outlook 
DE91010325/GAR 145,067 
REPAIR 


Assessment and Repair of Fire-Damaged Concrete 
PB91-192591/GAR 145,419 
ae ny 
mer'’s Mi I. 
's Manual 
Suances 
REPLICATING 
ee & Oe CRE 
Poot 189761 146,327 
REPORTS 


147,251 


Model (WARPAM) (Ver- 
146,833 


is Sources and Documents Data Base Refer- 
ence Manual. te. 
AD-A234 485/1/GAR 145,041 
Entwicklung von lahren fuer Probleme 
der n s (Development 
of calculation methods for problems of fluid dynamics. 
Final report). 
TIB/A91-00738/GAR 145,137 


Effects of Dietary is Methy! Parathion E 
to on Egg 
ing and incubation in Mallards. s0a,170 


PB91-196436/GAR 
2-Methyihexanoic Acid Developmental Toxicity ber” 
PB91-197418/GAR 46.800 


REQUIREMENTS 
Department of Defense Manpower Requirements Report 
for FY 1992. Unit Annex. 100861 


AD-A234 137/8/GAR 
Department of Defense Manpower Requirements Report 
for FY 1992. Officer Flow Annex. 

AD-A234 138/6/GAR 


PB91-192542 
Technical Activities 1990, Electron and Optical Physics 


Division. 

PB91-194423/GAR 147,588 
RESEARCH AND DEVELOPMENT 

Environmental Sciences Division annual progress report 


for ee 1990. 
DE91010486/ 146,112 
R and D in Space Applications. 


Science, Medicine and Animals. 
N91-21697/8/GAR 145,075 


1991/92 Graduate Student Researchers Program, Includ- 
ing the U Minority Focus Component. 
1-22065/7/ 


145,077 
— nate h Program, Annual Report for 
PB91-194365/GAR 146,058 
een ae Program. Annual Report for 
1 \ 
PB91-194381/GAR 146,059 
Fiscal Year 1989 ——_ Report: Tennessee Water Re- 

sources Research Cen 

PB91- PBO1-195768/GAR 147,040 
Ongoing Fundamental Hazardous Waste Incineration Re- 
search at nye g Facility. 
PB91-196089/GAR 146,223 
Saas Mamas Not Only ‘Where It's at’ but ‘Where 
PegT. ne 146,333 


990 SO2 Control Symposium. Volume 1. 
Sessions 2, OA and 3B. 
PB91- 197210/GAR 146,149 
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Offshore Tech 
N91-21162/3/GAI 147,633 
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990 SO2 Control jum. Volume 2. 
Sessions A 4 4B. 4C, and 5. — 
PB91-197228/GAR 146,150 


: 1990 ee Symposium. Volume 3. 


Sessions 6B, and 
PB91-197236/GAR 146,151 


; 1990 SO2 Control Symposium. Volume 4. 
Posters. 


Sessions 7B, 

PB91- 197244/GAR 146,152 
NIH Data Book 1989. Basic Data Relating to the National 
institutes of Health. 


PB91-197277/GAR 145,079 
RESEARCH FACILITIES 
NASA 


Ames 
N91-22066/5/GAR 
RESEARCH MANAGEMENT 
I de Informacao Em Um iIn- 


identificacao de Necessidades 
stituto de oases f (identification of Information Needs in 


aR 
N91-21967/5/GAR 145,076 
NIH Data Book 1989. Basic Data Relating to the National 


Institutes of Health. 
PB91-197277/GAR 145,079 


Directorate Research. 
Systems 145, 180 


PROGRAMS 
International Research organizations, 1986-1990. 
DE91006224/GAI GAR 145,070 


bmg tne gy Me role of ~ ee laborato- 
DE91010017/GAR . f 145,073 


al Conversion and Storage Program. Annual report, 
besto10221 /GAR 146,036 


Materiais Science and Engineering- Publications 
1989 
(Naval Research Laboratory). 
AD-A234 087/5/GAR 146,585 


Polar Research from Satellites. 
N91-21640/8/GAR 145,326 


NRC Safety R in Support of Regulation, FY 1990. 
NUREG-1266-V5/GAR 147,184 


Compilation of Reports from Research Supported by the 
page A Engineering Branch, Division of Engineering. 
NUREG-1426-V1/GAR 147,163 
Fiscal Year 1989 Program Report: Illinois Water Re- 


sources L 
PB91-192401/GAR 146,278 
RESERVES 


impact of Improved T: on Potential Reserves of 
Tight Gas in East Texas 


Northwestern Louisiana. 
a a October 1, 1989-September 30, 
PBOt-194274/GAR 147,062 
Enhanced Reserve and Productivity Evaluation in ht 
Gas Sands. Annual Technical Report, December 1088 
November 1990. 
PB91-195867/GAR 147,065 
Banking Reserves, 1991 (January 1959-March 1991) (for 


Microcomputers). 
PB91-507632/GAR 145,423 
= ENGINEERING bie. Anil - 
Field my ony . 8: ication of Advanced 
T in Tight Gas Sandstones. Travis Peak and 
— Valley Formation, oe Field, Harrison County, 
Reservoirs. 
Per. 194282/GAR 147,063 


RESERVOIR ROCK 
Interactions of structurally modified surfactants with res- 
ervoir minerals: Calorimetric, spectroscopic and - hq 

kinetic study. Final report. 

DE91002228/GAR 147,043 


Long waves in — flow in Hele-Shaw cells. 
ae 147,044 


Ri _-— Chiorophyl 
jemote Estimation of Total i Pigment 
Distribution in Barra Bonita Reservoir. " 
N91-21603/6/GAR 147,030 
Temporal Variation of Areas Occupied by Aquatic Macro- 
es in the Tucurui Reservoir Through Landsat/TM 


N91-21607/7/GAR 147,031 


and selection of the 

DE91010442/GAR 

Sasreetenne > 

energy houses. — construction ing 
environmentally compa! building materials). 
DEO1769192/ GAR 145,400 


RESIDENTIAL SECTOR 
eonow oy, Em effects of conservation program special 
services: education, fuel assistance, and other indi- 
rect outcomes. 
DE91010142/GAR 146,080 
RESIN MATRIX 


COMPOSITES 
of a Test System and Experimental 
Biaxial Compressive 


Method 
Deformation and Failure 
Fiber Composite Materials. 


AD-A234 062/8/GAR 146,465 


Thermal Se Cycles for Composite Cylinders with 
Thick Walis Thermoset Resins. 

AD-A234 064/4/GAR Peg: 467 
Anelastic Deformation of a Thermoplastic-Matrix Fiber 
Composite at Elevated Temperature; Part 1: Neat Resin 

tructure Characterization. 

AD-A234 066/9/GAR 146,469 


Phthalocyanine Matrix Resins and Composites. 
AD-A234 094/1/GAR 


Interlaminar Fatigue Crack G a Thermopliastic- 

Matrix Fiber Composite at one ns "Elevated Tempera- 

AD-A234 103/0/GAR 146,475 
Studies of Fluorinated Epoxy ee 

Naval Resin C8/1SA as a Structural Mat 

al and for Use in and Composit 

AD-A234 188/1/GAR 


146,473 


146,574 


Low ye Relaxations of DGEBA Epoxy Resins: 
A TSDC Study annie 


AD-A234 209/5/GAR 

interlaminar Shear Fracture of Laminated Composites. 

PB91-187336 146,512 
RESISTIVITY MAPPING 

High Spatial Resolution Mapping of Semiconductor Re- 

PB91-194829 145,996 


Unt hh 
v' 
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Heisser Pulvergasstroemungen Absorption 
ieerraareterne eit ea. 2 Emcee Emitted by the 
Combustion of Propulsive 
N91-21237/3/GAR 147,226 
RESONANT TUNNELING 
Effects of Carrier Mass Differences on 
of Resonant Tunneling Structuri 


Characteristics 
Ab-A233 909/1/GAR 


RESONANT TUNNELING 

Bound-State Resonant Tunneling Transistor (BSRTT): 
Fabrication. D.C. I-V Characteristics and High-Frequency 
AD-A234 336/9/GAR 145,983 

RESOURCE ASSESSMENT 
Activities of the Oil Implementation Task Force, Decem- 
ber 1990-February 1991; Contracts for field Coca 
june 
63, quarter ending june 30 


147,042 


ae 
147, 966 


1990. 
DE91002206/GAR 
RESOURCE DEVELOPMENT 
Minthorn Springs Creek Summer Juvenile Release and 
Adult Collection Facility (operation, maintenance and 
evaluation of the Bonifer and Minthorn Springs Juvenile 
Release and Adult Collection Facilities). Annual report, 


1989. 
a 009694/GAR 145,201 





of Development sig ~ Al i E 
, Kaymoor, New River Gorge National 
River, West Vi " 
PB91-190330/GAR 147,074 


Senegal’s industrial Fisheries System: A Systemic Devel- 


POT 192084 GAR ‘ 145,206 
IRCES 


Final Ri Use for C ption in the Soviet Union 


Through 2000. 
AD-AS33 713/7/GAR 145,433 
Sources of Support for Adolescent Mothers. A CBO 


Study. 
PaO: 190371/GAR 145,382 


RESPIRATORY erg 
Se and Tracheal Insufflation 


Acute 

AD-A229 Reaper 146,640 
ee peg TESTS 

Inte imitations of Pulmonary Function 

Testing in "Srvall a abenmeey Animals. 

PB91-196121/GAR 146,727 
RESTORATION 

Introducao AO Processamento on de Imagens (Intro- 

duction to Imagery Processing). 

N91-21612/ 145,892 





/GAR 


RESTRICTION ENDONUCLEASES 
ee ae systems of pneumococci: Why 


boo orev gs by the Dpnil system. 
DE91010372/GAR 146,671 
RETAINING WALLS 


4 Cérinh 





Volume 1. Design and Con- 


struction Guidelines. 
PB91-197269/GAR 145,676 
RETE ALGORITHM 
omnes Rete a Ve — Lisp (Modifierad 
PB91-1 2773/GAR 145,868 


RETENTION TIMES 
Prediction of Retention Times in Temperature-Pro- 


power Multichromatography. 
91-196519/GAR 145,451 





Distributions on the Human Retina from a 
Laser Observed through the Turbulent A ‘ 
PB91-196907/GAR 146,774 
RETINAL PIGMENT EPITHELIUM OF EYE 
ible Blue Light Damage to the Iso- 
ment Epithelium. 
146,729 





lated, Mammalian 
AD-A234 B20/1/GA 


RETROFITTING 
PB9 
REVENUE 
Evaluation of the IRS System of Projecting Enforcement 
Revenue (1990 Uedate ™ 
PB91.190199/GAR 145,069 
~ ae wgey 
ition of Osmotic Oeseuinn to the Bey 
Grytalizaton of Biological Macromolecules and Organic 


PB91-1 oer 9 
REVIEWS 


Presence of Enteric Viruses in Freshwater and Their Re- 
moval by the Conventional Drinking Water Treatment 


PB91-196634/GAR 145,659 
REVOLUTIONS 
Iranian Revolution: fee | Crane Brinton’s Model of 
evolutions for the Operational and Strategic Planner. 
AD-A234 008/1/GAR 45,364 
REYNOLDS STRESS 
Characteristic Eddy Decomposition of Turbulence in a 


Ci 5 
N91-21470/0/GAR 145,135 


Verfahren zur eo Geschwindigkeits- und Aa 


ing mit einer 
sonde. (Process for non-steady state ao wae 
lence measurements with a pneumatically measuring 


146,368 


int Rehabilitation or Retrofitting. 


Deck Joi 
*197194/GAR 145,675 


145,472 





wedge sensor). 
TIB/A91-00764/GAR 


RHAMNOGALACTURONAN | 
Characterization of in | from cotton 


rhamnogalacturonai 
ona culture cell walls. Da Progress report). 
DE91009519/GAR 146,636 
RHEOLOGICAL PROPERTIES 
pe Me ty ok of Cyclic Po- 


iscoelastic Properties 
mes ising Creep and Recovery Measurements. 
B91-195107 145,650 


RHEOLOGY 
Effect of Surface Forces on the Rheo! 
Liquid Systems and the Consolidation of 
AD-A234 375/4/GAR 
Report - the Panel on Earth Stn 
N91-21595/4/GAR 
RHO FACTOR 
Chimeric Protein That Has a Human RHO Motif and 
Deoxyribonuclease ity. 
PAT-APPL-7-674 801/GAI 146,678 
RHODIUM OXIDES 
Design of a high activity and selectivity alcohol catalyst. 
Leh eae a ay ot eee 7. 1990 to February 
1 
DE91010344/GAR 146,037 
RIBULOSE DIPHOSPHATE CARBOXYLASE 


of Particie- 
amic Pow- 


146,432 
and Dynami 


147,006 





ribulose bisphosphate carbo: small su- 
bunit: Mechanisms "= determinants of RNA turnover at 
the Univ of G Complex Carbohydrate Re- 
search Foundation (UGRF). Annual progress report 
DE91010618/GAR 


146,672 
RIEMANN SPACE 
Scattering on an hyperbolic torus in a constant magnetic 


DE91740737/GAR 147,561 


ae 
tive Measures of Rifle Skills. 
ADAZSS 39 832/8/GAR 


RIGHT WHALES 
Information on Right Whales (‘Eubalaena glacialis’) in 
Three Proposed Critical a in U.S. Waters of the 
Western North Ai 
PB91-194431/GAR 147,187 


RIGID BODIES 
Simulation of igi Systems from Geometric —. 
AD-A233 918/2/GAR 145,895 
RIMS 
enave of Rolling Contact Spall Life in 440 C Steel 
ims. 
NO1L21526/8/GAR 146,415 
RISK 
No Guts No Glory - Operational Risk Taking: Gaining and 
Maintaining the a 
AD-A234 164/2/GAI 146,904 
Avaliacao de Areas "alan Utilizando-Se Dados TM/ 
Landsat (E Areas Utilizing TM/ 


147,084 


146,830 





LANDSAT Data). 
N91-21636/6/GAR 


Radiation Health R th, 1986 - 1990. 
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N91-21704/2/GAR 
RISK ASSESSMENT 

Technologist’s view on municipal solid waste landfill 

DE91009914/GAR 146,214 

Qualitative risk assessment as a remediation manage- 

ment tool. 

DE91010415/GAR 146,165 


146,772 


Social amplification of risk: An empirical study. 
pom ME 146,199 


to individuals in NSW and Australia as a whole. 
BES! 6 8999/GAR 146,730 


Systematic Process for Developing and Assessing Acci- 
dent hasan Plans. 
NUREG/ /GAR 147,150 


Method for Rock Fissure Hazard Analysis. 
PB91- 190785) GAR 


Identification of Hi 
Urban 
PB91-192351/GAR 
ee incu 
voor C-(Toetsings)Warrden op 
hisco's 1 (Sol Pollution and Soil Ecosystems: A 
for C-Values Based on Ecotoxicological Risks). 
PB91-194571/GAR 146,330 
Bodemecosystemen: Voorstel 
oetsings)Waarden op Basis van Ecotoxicolo- 
Risico’s (Soil Pollution and Soil jer eg A 
| for C-Values Based on Ecotoxicological Risks. 


ss 
PB91-194589/GAR 146,331 
Design of Terrecosm Enclosures for Use in Ecorisk As- 


sessment Evaluations. 
PB91-196014/GAR 146,177 
Risk Equivalent Seasonal Waste Load Allocation. 
PB91- 196220/GAR 
RIVERS 
Caracterizacao DA Acao Antropica Num Trecho Do 
Medio-Baixo Vale Do Rio Mearim (Ma) Atraves de ima- 
LANDSAT-TM (Characterization of Antropic Action 
in the Mearim (Ma) Middie-Low Valley Through LAND- 
SAT/TM Imagery). 
N91-21620/0/GAR 147,083 
RNA 
Soybean ribulose bisphosphate carbo: small su- 
bunit: Mechanisms and determinants of RNA turnover at 
the University of G Complex Carbohydrate Re- 
search Foundation (UGRF). Annual progress report. 
DE91010618/GAR 46,672 
ROAD MATERIALS 
Use, Availability and Cost-Effectiveness of Asphalt 
Rubber in Texas. 
PB91-197301/GAR 
ROADSIDE IMPROVEMENTS 
Accident Savings from Roadside Improvements on Two- 
Lane Rural Highways. 
PB91-190587/GAR 145,670 
ROBOT ARMS 
Control of epee Space Robot Manipulator —— 
N91-21527/7/GA 147,630 
ROBOT CONTROL 
Control of fo A ee Space Robot Manipulator >. 
N91-21527/7/GA 
Experiments in Thrusteriess Robot Locomotion sed 
for Space Applications. 
N91-21528/5/GAR 147,631 
ROBOT DYNAMICS 
—— sania of Flexible Robot Manipulators. 
A234 297/0/GAR 146,971 
Control of ie Space Robot Manipulator bry 
N91-21527/7/GA 7,630 


Experiments in a Robot Locomotion pe 


for Space Applica’ 

N91-21 520/8/GAR 147,631 
iments in Cooperative-ARM noe Manipulation 
a Two- ‘Armed Free-Flying Robo’ 

Not 3 529/3/GAR 146,402 

ROBOTICS 

Simulation of from G ic Models. 

AD-A233 918/2 Gan ° 145,895 

Adaptive Control of Direct Drive Dexterous Robotic Hand 

with Bilateral Tactile Sensing. 

AD-A233 980/2/GAR 146,396 

Contact Sensing from Force Measurements. 

AD-A234 387/9/GAR 

I ination and Situated Cognition. 

AD-A234 420/8/GAR 146,399 

Neural Network Representation and Learning of Map- 
and Their Derivatives. 

N91-21780/2/GAR 145,910 

Design Systematic Engineering Control for Robotic 


booger 

PB91-197392/GAR 146,405 
Design for Robotic Cell Safety. 

PB91- 197400/GAR 146,406 
MARS - MTFF A pan h aes Definitions Studie. 
Endbericht. Bd. 2. T. 1 . (MARS - definition study for a 


147,024 


Risk Atmospheric and Surface Con- 
Flooding in Louisiana. 
147,039 


146,293 


145,677 





146,398 


ROCKETS 


MARS-MTFF A and R system testbed. Final report. Vol. 


2. Pt. 1). 

TIB/A91-00718/GAR 146,408 
ROBOTS 

Edge Visibility R 


vironment of 
AD-A234 386/1/GAR 


AD A254 420/8/GAR — 
for Microrobots. 


; A New Representation of the En- 
Robot. 
146,397 


146,399 


Pi lectric Mi 
AD-A234 prersienbeniat 


146,400 

iterative — for locating the hand po- 
146,401 

Experiments in Cooperative-ARM Object Manipulation 

with a Two-Armed Free-Flying Robot. 

N91-21529/3/GAR 146,402 


sition of a robot 
DE91011114/GAR 


Evolution of Adaptive 
PB91-192245/GAR 
NASREM Robot Control System and Testbed. 


PB91-194969 
CAD Directed Robotic Deburring. 
PB91-195172 


Automating Robot fry in the Cleaning and De- 
Workstation of the AMRF. 
PB91-195495 146,389 


Procedure is for Robot System Safety. 
PB91-197426/GAR ~ 


ROBUST COMMUNICATIONS 
Optimal Random Modem and Detector for 
AD-A233 693/1/GAR 145,742 
ROCK DRILLING 
Hydraulically Actuated 
PATENT-5 015 039 
ROCK-FLUID INTERACTIONS 
Analysis of the hydraulic data from the Mi fracture zone 
at the Grimsel tory, Switzerland. 
5E91010220/GAR 146,192 
ROCK MECHANICS 
—————_ Four-Point Flexure Testing at High Tem- 
perature ition to Attenuation in Partial Melts. 
RD-AZS4 O88 085/9/GAR 146,997 
ee ee ee 
Rock Media. 
AD-A234 250/9/GAR 145,678 


Method for Rock Fissure Hazard Analysis. 
PB91-190785/GAR 147,024 
Deep Drilling Basic Research. Volume 3. Rock Physics. 
Final Report, November 1988-August 1990. 
PB91-195917/GAR 147,068 


ROCK PLANT FILTERS 
Bench Scale Rock-Plant Filter Investigation. 
PB91-192385/GAR 


— SPRINGS WILDERNESS 
lock Springs Wilderness Impact State- 


a for the Rock Prema Lincoin, 
Sublette, and <fook Spiga ate 


PB91- 180430,GAR 146,170 


ROCKET ENGINES 
Pressure Distribution and Induced Force Field on a Coni- 
cal Nozzle due to Impingement of a Normal Jet into the 
Supersonic low. 
AD-A233 981/0/GAR 145,716 
Numerical Simulation of Transverse Fuel Injection. 
N91-21097/1/GAR 145,718 
Cooling of Insitu Propellant Rocket Engines for Mars Mis- 
sion. 
N91-21233/2/GAR 145,722 
Space Vehicle Pi | Space 
Hazards. 
N91-21236/5/GAR 145,725 


Trident II First and Second Stage Internal Insulation. 
PATENT-4 711 ose 145,729 


JANNAF Held in 


naheim, 
PB91- 184988/0AR 


JANNAF Propulsion Meeting, 1 
on October os. 
PB91-184366/GAR 


ROCKET PROPELLANT GRAINS 


146,407 


! Rock E: itor. 
147,057 





146,276 





Meeting, 1990. Volume 1. 
on October 3-5, 1990. 
145,730 


Held in 
145,731 


—— 2. 


lant Grain 
NT-4 936 092 
osienn PROPELLANTS 
JANNAF Meeting, 1990. Volume 1. 
Anaheim, on October 3-5, 1990. 

PB91-184358/GAR 
JANNAF a Meeting, 1990. — 2. 
Anaheim, California on October 3-5, 1 
PB91-184366/GAR 


ROCKETS 


145,737 
Held in 
145,730 
Held in 
145,731 
tion Testing of the CNU-480/E Container for the 


SMAW (HEAA) 
AD-A233 816/8/GAR 147,220 
Model Rocketry Hazard Study. 
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N91-21238/1/GAR 147,705 
ee eneee- 4 enone unsaturat- 
DE91010207/GAR 146,190 

ROCKY FLATS PLANT 
EG&G R Flats TRAC 1991 Winter Validation Study. 

'91010429/GAR 146,109 
Surface Water Interim Measures/Interim Remedial Action 
Plan/ Environmental and Decision Document, South 
on Creek Basin, Operable Unit No.2. Volume 1, Text: 
DE91010636/GAR 146,267 


eee eter tate Menmmendeiatn Ronedel oten 
Plan/Environmental Assessment Decision Docu- 
es See Sees aes oe Operable Unit Ne 2. 


Volurne 2 =) allamaey Final 

DE91010637/GAR 146,268 
ROCKY MOUNTAIN JUNIPER 

Rocky Mountain Juniper Woodlands: Year-Round Avian 


PB91-196790/GAR 146,993 


ROCKY MOUNTAIN REGION (UNITED STATES) 
Mountain 


Sy a es 


Service Programs That A! 
Nebraska, South Dakota, and Wyoming (East of 


147,073 


Kansas, Nebraska, 


the Continental 
PB91-190181/GAR 
ROLL 
Determination of Pitch and Roll Angles with Respect to a 
Point on Earth Surface. 
N91-21215/9/GAR 147,826 
ROLLER BEARINGS 
Modeling of — Element Bearing Mechanics. 
N91-21530/1/GA 
ROOTS 
Stabilitaet der ———— von Tanne und Fichte 
als K des Waldsterbens. Schlussberich 


it. (Sta- 

ee ree of firs and spruces as a 
of forest die-back. Final report). 

91769134/GAR 146,983 


145,734 


Stabilitaet der Feinwurzelsysteme von Tanne und Fichte 
als Komponente des Waildsterbens. Schiussberich 
bility of the fine root 
of forest die-back. 
18/891-00818/GAR 


ROPE PROCESS 
Western oil shale conversion using the ROPE(copyright) 


it. (Sta- 


poor. 

91002018/GAR 

ROTARY COMBUSTION ENGINES 

Detonation Engi 

PA -4 741 154 

ROTARY WING AIRCRAFT 
Fully Automatic Guidance and Control for Rotorcraft Nap- 
of-the-Earth Flight Following Planned Profiles. Volume 1: 
Real-Time Piloted Simulation. 
N91-21149/0/GAR 145,161 
Fully Automatic Guidance and Control for Rotorcraft Nap- 
of-the-Earth Fli os Planned Profiles. Volume 2: 
Mathematical 
N91-21 150/8/GAR. 145,162 
Advanced Rotorcraft Transmission Program. 
N91-21531/9/GAR 

ROTATION 
Coning Motion of Slender Bodies at High Angles of 


ttack. 
N91-21111/0/GAR 145,116 


147,041 


145,713 


145,179 


Rotary-Balance Testing for Aircraft Dynamics. 
N91-21156/5/GAR 


ROTOR BLADES seas reewy «webs 
ee lg nalysis Scheme for Turbomachinery 


145,704 


145,125 





NOT reg 38/3/GAR 


ore << apres 
of om | Element Bearing Mechanics. 


Now24 /1/GAI 


.ROTORS 
Numerical Solutions of 2-D Multi-Stage Rotor/Stator Un- 
steady Flow Interactions. 
N91-21070/8/GAR 145,696 
a “¥ Analysis of a Magnetically Sus- 
N91- 21208/4/GAR ¥ 146,409 
Critical Speeds and Forced Response Solutions for 
Active Magnetic Bearing Turbomachinery, Part 1. 
N91-21209/2/GAR 146,410 
Critical ase and Forced Ri Solutions for 
146,411 


145,734 


Active Magnetic Bearing Turbomachinery, Part 2. 
N91-21210/0/GAR 
Calcul du Bruit d’Epaisseur et du Bruit de 
Rayonnes Par UN Rotor en \ d’Avancement (Calcul 

of Thickness and Charge Noise Hadiated by a Rotor 


in Forward ). 
Nowo1est /3/GAR 147,269 
ROUTING 
Stochastic Approach to Path Planning in the Weighted- 
Region Problem. 
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AD-A234 492/7/GAR 146,936 
TRANSNET: A means of accessing hazardous materials 
model: databases. 


transporta' is and 
DE91009980/GAR 147,126 
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VAPORS 
en eae ee —. Rice by Ethanol Vapors. 
PAT-APPL-7-694 964/G. 145,218 
VARIABILITY 
Variability of the Indirect Tensile Stripping Test. 
PB91-196899/GAR 
Aerodynamics and Exposure Variability. 
PB91-197517/GAR 
VARIATIONAL PRINCIPLES 
Variational Principle for Some Nonstandard Elastic Prob- 


lems. 
AD-A234 204/6/GAR 146,487 


Deterministic and Stochastic Sensitivity in Computational 
Structural Mechanics. 
N91-21571/5/GAR 
VARISTORS 
Incompatibility between the 100/1300 Surge Test and 
Varistor Failure Rates. 
PB91-189308 146,005 
bea eo = ENDOTHELIUM 
immortalization of Endothelial Cells. 
PATS APPL- 7678 674/GAR 
VECTOR ANALYSIS 
Coordinate System Conversion Software User’s Guide for 
Attitude, Quaternion, M50 and Related Applications. 
AD-A234 455/4/GAR 145,831 
VECTOR MESONS 
Physique a quelques GeV. La propagation des mesons 
vecteurs. (Physics in the GeV range. The propagation of 


vector mesons). 
DE91740599/GAR 147,514 
Charmonium decays into the omega Phi final state. 
DE91740729/GAR 

VECTOR PROCESSING (COMPUTERS) 


CFD Simulation on a Massively Parallel Processor. 
N91-21387/6/GAR 147,285 


VEGETATION 
Analise Comparativa DOS Dados Avhrr/Noaa E TM/ 
LANDGAT NA Deleiacso, Do Contato Savana/Floresta: 
itive Analysis of Avhrr/ 
Noaa and eTM/LANDSAT ate in the Delimitation of Sa- 
vanna/Forest Contact Area: Preliminary Results). 
N91-21611/9/GAR 47,080 


Dynamics of Vegetation and Soils of Oak/Saw Palmetto 
Scrub after Fire: Observations from Permanent Tran- 


N91-21635/8/GAR 146,985 


Avaliacao de Areas Indigenas Utilizando-Se Dados TM/ 
Landsat (Evaluation of Indigenous Areas Utilizing TM/ 
LANDSAT Data). 

N91-21636/6/GAR 147,084 


Changing Solar Ultraviolet Climate and the Ecological 
sequences for ae Plants. 
PB91-196204/GAR 145,333 


VEGETATIVE INDEX 


147,287 


145,665 


146,154 


147,448 


146,679 


47,553 





| TM/Landsat-5 Para O Sen- 
soriamento “Remoto das Condicoes de he DA — 
de Feijao (TM/LANDSAT-5 Multi 

the Remote Sensing of the Condition ‘of Bean Gnp 


Vigor). 
N91-21604/4/GAR 145,188 
Temporal Variation of Areas Occupied by Aquatic Macro- 
phytes in the Tucurui Reservoir Through Landsat/TM 
Data. 
N91-21607/7/GAR 147,031 


VELOCITY MEASUREMENT 
Velocity Measurements in a eh cae a os Vortex and 
Their Application to Bwi Noise Predi 
N91-21100/3/GAR 145,110 


Slant Hot-Wire Inclination Measurement Using Dual Laser 


Beams. 
N91-21491/6/GAR 145,172 


Verfahren zur instationaeren Geschwindigkeits- und Tur- 
bulenzmessung mit einer pneumatisch messenden Keil- 
sonde. (Process for non-steady state speed and turbu- 








KEYWORD INDEX 


lence measurements with a pneumatically measuring 
wedge sensor). 
TIB/A91-00764/GAR 146,368 


VELOCITY MODULATION 
B h pulsi der Fluessigkeitsfreistrahlien. (Cal- 
culations of fluid free jets). 
TIB/B91-00723/GAR 147,291 
VENTILATION 
Ventilation Loss and Pressurization in the NASA Launch/ 
Entry Suit: Potential for Heat Stress. 
N91-21719/0/GAR 
VENUS ATMOSPHERE 
Data Analysis for the Pioneer-Venus Electric Field Detec- 


tor. 
N91-22056/6/GAR 145,293 
VERIFICATION 





145,389 


Some Effects of Selection on the JVE Data. 
AD-A234 287/1/GAR 
VERY HIGH FREQUENCIES 
n of 14 Decibels Versus 20 Decibels Desired 
lo Undesired Signal Protection Ratios. 
Not -21833/9/GAR 
VERY LARGE SCALE INTEGRATION 
Contact Resistance Slayened Fim from Four-Point- 
on 


145,926 


145,763 


Probe M 
AD-A233 896/0/GAR 
Demonstration of CMOS VLSI Circuit Proto’ 
port 4 the Site Facility — the 1.2 Micron 
Cell Li Developed by 
N91- a4 /2/GAR 

Single Board System for Fuzzy Inference. 

N91-21784/4/GAR 

VERY LONG BASE INTERFEROMETRY 
Smithsonian a Observatory Submillimeter 
Wave Telescope Array 

145,252 





145,977 
in Sup- 
tandard 
National Security Agency. 
145,986 


145,987 


N91-22009/5/GAR 


VERY LONG BASELINE ARRAY (VLBA) 
Smithsonian Astrophysical Observatory Submillimeter 
Wave Telescope Array. 

N91-22009/5/GAR 145,252 

VERY LOW FREQUENCIES 
Estudo Comparativo de Sinais de VLF NA R 
Antartica E NA Saga (Comparative Study of VL 
in the sub-Antarctic Region). 

N91-21406/4/GAR 

VETERINARY MEDICINE 
Ehrlichiosis: A Vector-Borne Disease of Animals and 
Humans. Current Topics in Veterinary Medicine and 
Animal Le Volume 54. 
AD-A233 7 


iao sub 
Signals 
145,754 


145,197 


Cooperativ sat and Animal Health Operations. 
PB91-1971 29/GAR 


VIBRATION 
Nonlinear Oscillations of Mechanical Systems under Mul- 
tifrequency Parametric Excitation. 
AD-A233 800/2/GAR 147,442 


— Aeroelastic Analysis Scheme for Turbomachinery 


ladin 
NOT 24138/3/GAR 145,704 
Critical Speeds and Forced Response Solutions for 
Active Magnetic Bearing Turbomachinery, Part 2. 
N91-21210/0/GAR 146,411 
lator Design of 


Closed-Form Solutions for Linear R 
Mechanical Systems Including Optimal Weighting Matrix 
Selection. 

N91-21572/3/GAR 147,673 
Ring Damper for Structureborne Noise Suppression in 
Hs <5, | ye 
PAT-APPL-7-592 035/GAR 

VIBRATION DAMPING 


Control Issues of Microgravity Vibration Isolation. 
N91-21192/0/GAR 47,664 
Microgravity Vibration Isolation: An Optimal Control Law 
for the One-Dimensional Case. 

N91-21206/8/GAR 147,680 

Active Vibration Absorber for CS! Evolutionary Model: 

Design and Experimental Results. 

N91-21578/0/GAR 147,675 
Viscous Dampers: — * cguettg and Application in 
Vibration and Seismic Isola’ 

PB91-190561/GAR 145,418 

VIBRATION EFFECTS 
pay of Gear Box Vibration and Mass Imbalance on 

he Dynamics of Multi-Stage Gear Transmissions. 
Not -21534/3/GAR 145,151 


VIBRATION ISOLATORS 
Magnetic Suspension 
N91-21189/6/GAR 
Advanced Magnetic Suspensions for Vibration Isolation 

and Fast-Attitude Control of Space-Based Generic Point- 


NS1-01190/4/GAR 147,662 


145,182 


147,454 


Systems for Space Applications. 
147,661 


Low Frequency Vibration A\ 

PAT-APPL-7-589 703/GAR 147,249 

3D-BASIS po Dynamic a of Three-Dimen- 
sional Base Isolated Structures: Part 

PB91- 190553/GAR 145,417 


VISCOSITY 


Viscous Dampers: Testing, as and Application in 
Vibration and Seismic Isolation 
PB91-190561/GAR 145,418 
VIBRATION MODE 
Effects of Gear Box Vibration and Mass Imbalance on 
the Dynamics of Multi-Stage Gear Transmissions. 
N91-21534/3/GAR 
VIBRATIONAL SPECTRA 
Direct Evidence for V1-Mode Excitation in the Infrared 
Multiphoton Excitation of SO2. 
AD-A234 405/9/GAR 
VIBRATIONAL STATES 
Peter wry and Electronic — Levels of Polyatomic 
Transient les. Supplement 1 
PB91-192575 


VIDEO EQUIPMENT 
System for the Real-Time Display of Radar and Video 
Images of Targets. 

N91-21394/2/GAR 


VIDEO MODULATOR 
Video Deita Modulation Encoder. 
PATENT-4 983 972 
VIDEO SIGNALS 
a Studies of Video Ima, 
in the Near Wake of a Mode! Bui 
PB9t- 196550/GAR 
VINYL ETHER oll 
Small-Angle Neutr rr ley Eo of Compatible 
Blends of Linear Poly(vinyl ethyl Ether) and Gese- 
Linked Deuterated Polystyrene. 
PB91-187153 145,643 
VIRAL DISEASES 
Evaluation of a subunit vaccine to infectious hematopoie- 
tic necrosis virus. Annual report, July 31, 1989 to Sep- 


t 
145,202 


145,517 
145,572 


145,931 


145,990 


of poor Dispersion 
146,145 


lember 30, 1990. 

DE91009695/GAR 

VIRAL DNA 
Infectious RNA bey from Stable Full-Length 


cDNA of er ope ype 4 Virus. 
PAT-APPL-7-610 206/GAR 146,676 


VIRAL GENES 
acagenee 7 a —— a and Oxidative 
pee ary ienetic Effects of a Single 8-Hydroxyguan- 
ine (7-Hydro-8-oxoguanine) Residue Inserted at a Unique 
Site in a Viral Genome. 
PB91-190108 146,773 
VIRAL RNA 
pe pey RNA Transcribed from Stable Full-Length 
cDNA o ue Type 4 Virus. 
PAT-. APPL 10 206/GAR 
VIRGINIA 


Water Resources Data for Virginia, Water Year 1990. 
Volume 1. Surface Water and Surface-Water-Quality 
R 


jecords. 

PB91-200741/GAR 146,303 
VIRULENCE 

Effect of Aquatic Exposure and Disinfection on the Viru- 

lence of Enteric Pathogens. 

PB91-195800/GAR 146,704 
VIRUSES 

Evaluation of a subunit vaccine to infectious hematopoie- 

tic necrosis virus. Annual report, July 31, 1989 to Sep- 


tember 30, 1990. 
DE91009695/GAR 145,202 


VISCOELASTICITY 
Effect of a Viscoelastic Interface on the Transverse Be- 
havior of Fiber-Reinforced Composites. 
AD-A233 986/9/GAR 146,462 
Effect of Composition on Dielectric and Viscoelastic 
of Meta-Tetramethyl Xylene Diisocyanate 


jased Polyure' 
AD AZS4 256/6/GAR 145,633 


Viscoelastic Behavior of Elastomeric Membranes. 

AD-A234 496/8/GAR 146,522 

Viscoelastic Response of Epoxy Glasses Subjected to 
i Treatments. 


PB91-189720 146,577 
pe i d N rks: Theoretical Models 
Apparent pone yo Behavior. 
PB9t- 195099 145,649 
Study of the Linear Viscoelastic Properties of Cyclic Po- 
tyrenes Using Creep and Recovery Measurements. 
B91-195107 145,650 


VISCOPLASTICITY 
Implementation and ———- of a viscoplastic material 
model using the ANSYS 
DE91010571/GAR 147,386 


VISCOSITY 
Contiiet 


146,676 











a 





is of poly to and saponite 
fluids. 
DE91009855/GAR 147,046 


Surface Tension and Viscosity from Damped Free Oscil- 

lations of Viscous Droplets (Abstract Only). 

N91- ee 147,281 
Critical Exponent for the Viscosity of Four Binary Liquids. 

PB91-187195 145,544 
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one and Thermal Cote of Pure Monatomic 
Gases = Their Normal Boili ‘oint Up to 5000 K in 
the Limit of Zero Density and at 0.101325 MPa. 

PB91- 192880 145,571 
Non-Equilibrium Molecular Dynamics Simulations of 
Structured Molecules. Part 1. isomeric Effects on the Vis- 


cosity of Butanes. 

PB91-195636 147,290 
VISCOUS DAMPING 

Viscous Dampers: Testing, ee and Application in 

Vibration and Seismic Isolatio 

PB91-190561/GAR 145,418 
VISCOUS FLOW 

Thoughts on the Chimera witions of Simulation of Three- 

Dimensional Viscous Flow. 
N91-21063/3/GAR 


Computational S 


145,090 
of Three Dimensional Viscous Flow 
Through a Turbine Cascade Using a Multi-Domain Spec- 
tral Technique. 

N91-21066/6/GAR 145,693 
Choice of Velocity Variables for Complex Flow Computa- 


N91-21076/5/GAR 145,096 


Pressure Based Method for the Solution of Viscous In- 
compressible Turbomachinery Flows. 
N91-21078/1/GAR 145,699 
Solution of Three-Dimensional Afterbody Flow Using Re- 
duced Navier-Stokes Equations. 
N91-21093/0/GAR 
Finite Element Methods for Int ly 
Heating Analysis. 
N91-21101/1/GAR 145,111 
eee S| of Nose Biuntness and Angle of Attack Ef- 
on Slender Bodies in Viscous Hypertension Flows. 
NBT aH V77TGAR 145,122 
lor Hypersonic Propulsion. 
NOT 2 447 6/ GAR 
VISIBILITY 
Edge Visibility Regions: A New Representation of the En- 
vironment of a Mobile Robot. 
AD-A234 386/1/GAR 146,397 
VISIBLE SPECTRA 
i ey Polarons in Polyaniline and Polyparaphen- 
Ifide 


AD-A234 384/6/GAR 145,637 


VISION 
and Older Observers Show Similar Perceived Con- 
trast Functions for lsoluminat Stimuli. 
AD-A233 766/5/GAR 146,720 


Noninvasive Techniques for Assessing the Effect of Envi- 
ronmental Stressors on Visual Function. 
AD-A233 953/9/GAR 146,163 


ae pial of Differential and Matching Methods for Optical 


low. 

AD-A234 424/0/GAR 
VISUAL ACUITY 

Machine Perception Laboratory Visual Task a. 

AD-A234 091/7/GAR 46,617 
VISUAL PERCEPTION 

Machine Perception Laboratory Visual Task Sourcebook. 

AD-A234 091/7/GAR 146,617 
VITRIFICATION 

In situ vitrification program treatability 


Besto10100/GAR 


145,108 





147,659 


145,889 


investigation 


146,187 


Disposal of vitrified waste in an unsaturated environment. 
DE91010278/GAR 


VOICE COMMUNICATION 
Recommendations and Reports of the CCIR, 1990 (Also 
Decision). Plenary Assembly (17th). Held in Duesseldorf, 
Germany. Volume 12. Television and Sound Transmis- 
sion. 
PB91-200154/GAR 145,767 
VOIDS 
Gordon Research Conference on Composites (1991) 
Held in Ventura, California on 14-18 January, 1991. 
AD-A233 778/0/GAR 146,456 


Shear Band Development in a Thermally Soft- 
Bimetallic Containing Two Voids. 
AD- 400/0/GA 146,550 


VOLATILE ORGANIC COMPOUNDS 
Dense Nonaqueous Phase Liquids. Ground Water bor 
PB91- 195974/GAR 46,222 


ee “ Vapour Phase Organic aaadah with 


Indoor Sink: 
PB91- 196493/GAR 146,142 
Sources of Air Pollutants Indoors: VOC and Fine Particu- 


late Species. 

PB91- 196527/GAR 146,143 
VOLCANISM 

Magnetostratigraphy of the San Francisco Volcanic Field, 

Arizona. 

PB91-190306/GAR 


VOLCANOES 
Report of the Panel on Volcanology, Section 4. 
N91-21593/9/GAR 147,004 
Sources of Volcanic Aerosols: Petrologic and Voicanolo- 
gical Constraints. 


KW-118 


147,023 


VOL. 91, No. 17 


KEYWORD INDEX 


N91-21644/0/GAR 
VOLCANOLOGY 

Solid Earth Science in the 1990S. Volume 2: Panel Re- 

91-21590/5/GAR 


Report of the Panel on Volcanology, Section 4. 
N91-21593/9/GAR 


147,017 


147,001 


147,004 





Voicanic-Sedimentary S Belt 
Type in the Santa Rita or Goias Elevation: An Approach 
with TM-LANDSAT Data. 
adie 


147,012 











Ve Clima’ Ir 
NOT 21641 /6/GAR 147,014 


Historical Evidence for a Connection Between Volcanic 
Eruptions and Climate Change. 
N91-21642/4/GAR 
Climatic Impact of Voicanic Eruptions. 
N91-21643/2/GAR 
Sources of Volcanic A Is: Petrologi 
ical Constraints. 
91-21644/0/GAR 


147,015 


147,016 
and Vol lo- 











147,017 
Volcanic A is: Chemistry, Evolution, and Effects. 
N91-21645/7/GAR 147,018 
Volcanic Effects on Climate. 
N91-21646/5/GAR 

VOLTAGE CONTROLLED OSCILLATORS 
Phase-Lock-Loop Application for Fiber Optic Receiver. 
N91-21435/3/GAR 145,755 

— gre (DC TO DC) 

Hi liability Megawatt Transformer/Rectifier. 
N .. 1401 4GA 145,950 

VORTEX SHEDDING 
——— Measurements in a Turbulent gum Vortex and 

eir Application to Bwi Noise Prediction. 
Not -21100/3/GAR 145,110 
Three Dimensional Concentration Fields in the Near- 
Wake of Anthropomorphic Mannequins in Uniform Frees- 
treams and Assessment of Vortex Shedding as a Mass 
Transfer Mechanism. 
PB91-197509/GAR 146,153 

VORTICES 
pee yy | ond Flows with Periodic Vortical Disturbances 

‘ound Lifting Airfoils. 
NOW. 21060/9/GAR 145,087 
Finite-Difference, Frequency-Domain Numerical Scheme 
for the Solution of the Linearized Unsteady Euler Equa- 


tions. 

N91-21067/4/GAR 145,092 
Direct a of High-Speed Mixing-Layers Without 
and with Chemical Heat Release. 

NO1-21005/S/GAR 145,109 


ome Eddy Decomposition of Turbulence in a 
annel. 
N91-21470/0/GAR 145,135 
Three Dimensional Concentration Fields in the Near- 
Wake of Anthropomorphic Mannequins in Uniform Frees- 
treams and Assessment of Vortex Shedding as a Mass 
Transfer Mechanism. 
PB91-197509/GAR 
WAKES 
Numerical Solutions of 2-D Multi-Stage Rotor/Stator Un- 


steady Flow Interactions. 
N91-21070/8/GAR 145,696 


Preliminary Studies of Video Balding of Smoke Dispersion 
in the Near Wake of a Model Bui 
PB91-196550/GAR 146,145 


Wind Tunnel - Gaussian Plume Modeling of Building 
Wake Di 
146,146 














147,019 


146,153 


PB91- 196568/GAR 
WALL TEMPERATURE 


Thermographie Infrarouge 
d’UN Corps Fusele. ay! 
graphy for the Qualitati 


der Body). 
N91-21104/5/GAR 


WALLEVE PIKE 
ae Influencing Mercury Concentrations in Walleyes 
in Northern Wisconsin Lakes. 
PROT. 196345/GAR 146,296 
WALLS 
Description and Evaluation of an Interference Assess- 
ment for a Slotted-Wall Wind Tunnel. 
N91-21155/7/GAR 145,167 


Comparison of Two Test Methods for Determining Trans- 
pr a ients for a Wall Using a Calibrated 
pebr 167278 145,411 


Evaluation of the Heat Flux Transducer Technique for 
Measuring the Thermal Performance of Walls. 
PB91-194696 
WALSH MODULATIONS 
a Walsh Modulations in the Presence of oe. 
A233 723/6/GAR 45,883 
“ GAMES 
Operational Art and the Wargame: Play Now or Pay 


Later. 
AD-A233 925/7/GAR 146,880 


liquee a l’Aerodynamique 
alitative —s Thermo- 
ic Study of a Slen- 


145,112 





145,415 


Rand Strategy Assessment —— s Green Agent Model 

of Third-Country Behavior in Superpower Crises and Con- 

flict. Revision. 

AD-A234 132/9/GAR 145,365 

What is an Adequate Decision Support System for the 

ational Level of War. 

AD-A234 217/8/GAR 146,913 
WAR ON DRUGS 

Strategic Anal 

AD-A234 230 
WARFARE 

North African Campaign: A Case Study. 

AD-A233 870/5/GAR 146,875 

In Search of the Center of Gravity: Operational Intelli- 

nce Preparation of the Battlefield. 
D-A234 158/4/GAR 146,863 


Inner Product Performance Criteria for Evaluating Combat 


Models. 

AD-A234 307/7/GAR 146,919 
WARNING SYSTEMS 

KC-135 Ground Collision Avoidance System Question- 


naire. 
AD-A234 385/3/GAR 145,140 
a Mountain System Acquisitions: Problems and 


Principle: 
AD- A238 430/7/GAR 146,865 


WARPAM (WARTIME PERSONNEL ASSESSMENT MODEL) 
Wartime Personnel Assessment Model (WARPAM) (Ver- 
sion 1.0). Final Design Documentation. 
AD-A233 964/6/GA 

WARTIME 
Wartime Personnel Assessment Model (WARPAM) (Ver- 
sion 1.0). Programmer’s Manual. 
AD-A233 962/0/GAR 


Wartime Personnel 
User’s Manual. 
AD-A233 963/8/GAR 


WARTIME INFORMATION SECURITY PLAN 
Thatcher Government Censorship of British News Media 
in the Falkland Islands Campaign: A Model for Future 
United States Military Employments. 
AD-A234 516/3/GAR 


WASTE DISPOSAL 
Sanitary/Storm Drainage Characterization Survey, Eglin 


AFB, FL. 
AD-A233 936/4/GAR 146,251 


Modeling of the Seepage Flux of Ground Water from 
Coastal Landfills. 
AD-A234 037/0/GAR 146,253 


Remedial Investigation Concept Plan for Picatinny Arse- 
nal. Volume 1. Environmental Setting, Applicable Regula- 
tions, Summaries of Site Sampling Plans, Sampling Prior- 
ities, and Supporting Appendixes. 

AD-A234 487/7/GAR 146,211 


Remedial i Concept Plan for Picatinny Arse- 
nal. Volume 2 scriptions of and Sampling Plans for 
Remedial Investigation Sites. 

AD-A234 488/5/GAR 146,212 
Determination of sulfur anions in spent oil shale lea- 
chates by ion chromatography. 

DE91002034/GAR 146,256 


Panag pe Sciences Division annual progress report 
lor period ending September 30, 1990. 
bebt01 0486/GAR 146,112 


Abscheidung pare organischer und anorganischer 
nf 


is of the War on Drugs. 


1/GAR 148,381 


146,835 


146,833 
(WARPAW). 


146,834 


Assessment Model 


146,856 





vo 
lagen mit Sivertern Koks. Abschlussbericht. (Precipita- 
tion of toxic, organic, and inorganic compounds of 
gases of a municipal incinerator with active carbon. inal 


report). 
DE91769124/GAR 146,119 


CERCLA Removal Actions at Methane Release Sites. 
PB91-190850/GAR 46,123 


Vergelijki sonderzoek Analyse Dioxinen in Viiegstof van 
AVI's (RIVM-TNO) (Comparative Research Analyses of 
Dioxins in Fly Ash of Municipal Waste Incinerators). 

PB91-194563/GAR 146,125 


Ongoing Fundamental Hazardous Waste Incineration Re- 
search at EPA/RTP Facility. 
PB91-196089/GAR 146,223 


Innovative Thermal Destruction Technologies (Chapter 


PB91-196097/GAR 146,224 
SITE Demonstration of the American Combustion Pyre- 


tron Oxygen-Enhanced Burner. 
PB91-196246/GAR 146,137 


NATO/CCMS Conference on the Demonstration of Re- 
medial Action Technologies for Contaminated Land and 
Groundwater. Held in Bilthoven, The Netherlands on No- 
vember 7-11, 1988. 

146,228 


PB91-196261/GAR 

Inci bility Ranking S for RCRA Hazardous Con- 

Stituents. 

PB91-196352/GAR 146,229 

Application of Staged Combustion and Reburning to the 

Co-Firing of Nitrogen-Containing Wastes. — 
146, 





PB91-1 196444/ GAR 





WASTE FORMS 
Equations for ~ wo release rates for waste packages 
in unsaturated tuff 
DE91010212/GAR 
WASTE MANAGEMENT 
Environmental Restoration and Waste Management Pro- 
gram Control Plan. Change Control Coordinator proce- 
= for oe activity data sheet baselining and 


inge control pla 
DE91010007/GAR 145,071 
Operations, Spe- 


146,191 


Environmental Audit at Santa Barbara 

cial North Las Vena Laboratory, Remote Sensing Laborato- 
Facilities. 

E91010317/GAR 145,066 

Qualitative risk assessment as a remediation manage- 


ment tool. 
DE91010415/GAR 146,165 
Computing and information sciences preliminary engi- 


neering in study. 
DE91010567/GAR 146,323 
Current and Target Recovery Rates for Plastics Packag- 


PaOt. 191700/GAR 146,221 


Status of Land Treatment as a Hazardous Waste Man- 
agement Alternative in the United States. 
PB91-196105/GAR 146,225 


Design Information Report: Sludge Management Sys- 

tems. 

PB91-196378/GAR 146,230 
and Update of the Superfund Innovative Tech- 

poy — Ye Demonstration Program. 

PB91-196469/ 146,233 

Air Emissions or Municipal Solid Waste Landfills. Back- 

—_ Information for Proposed Standards and Guide- 


PBO'- 197061/GAR 146,239 
Guide to Developing Action Memorandums. 
PB91-921317/GAR 146,242 
U.S. Bureau of Reclamation Assistance to the Superfund 
Program. 

PB91-921319/GAR 

ARARs Q's and A’s: The Fund-Balancing Waiver. 
PB91-921321/GAR 


Maki Superfund Documents Available to the Public 
throughout the Cleanup Process, and eer a Site 
coo is and Decisions as They are CrKeK uper: 
fund Management Review: No. 43 G, H, Q, R, T) 

Past -921322/GAR ” 146,245 


os of Understanding between ORD and 


RR. 
PB91-921323/GAR 
Final Policy on Setting RI/FS Priorities. 
PB91-921324/GAR 146,247 
Ss ted ROD Language for Various Ground Water Re- 
mediation Options. 
PB91-921325/GAR 146,304 
Policy on Management of Post-Removal Site Control. 
PB91-921326/GAR 146,248 
Superfund LDR Guide No. 6A (2nd Edition) boner 
Soil and Debris Treatability Variance for Remedial Ac- 


tions. 

PB91-921327/GAR 146,249 
WASTE MINIMIZATION 

DOD's War on Hazardous Waste. Measuring Hazardous 

Waste Reduction. 

AD-A233 787/1/GAR 146,210 

Innovative Practices for Treating Waste Streams Contain- 

ing Heavy Metals: A Waste Minimization Approach. 

PB91-196618/GAR 146,234 


Post-Consumer Mixed Plastics Recycling: Characteriza- 
tion, Collection, Costs and Markets. 
Pat. 196774/GAR 


WASTE OILS 
Waste Oil Reclamation, Toco 1980-August 1991 (Cita- 
tions from the NTIS Database). 
PB91-800409/GAR 146,240 


WASTE PROCESSING 
Mixed waste treatment options for wastes generated at 
the Idaho National Engineering Laboratory. 
DE91010074/GAR 147,127 


WASTE TREATMENT 
Basics of Pump-and-Treat Ground-Water Remediation 
Technology. 
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pee iheomiant 
PB9t- 190249/GAR 147,034 
GEOLOGICAL SURVEY, RICHMOND, VA. WATER 
RESOURCES Div. 
USGS/WDR/VA-90/1 
Water Resources Data for Vagie, Water Year 1990. 
—. 1. Surface Water and Surface-Water-Quality 
PB91-200741/GAR 146,303 
USGS/WRD/HD-91/248 

Water Resources Data for Virginia, Water Year 1990. 

Volume 1. Surface Water and Surface-Water-Quality 

Records. 

PB91-200741/GAR 146,303 
GEOLOGICAL SURVEY, ROLLA, MO. WATER 
RESOURCES DIV. 

USGS/WRI-90-4045 

Simulation of Flood Hydrographs for Small Basins in Mis- 

souri. 

PB91-190264/GAR 
GEOLOGICAL SURVEY, TOWSON, MD. WATER 
RESOURCES DIV. 


147,035 


USGS/WDR/MD/DE-90/1 
Water Resources Data for Maryland and Delaware, Water 
Year 1990. Volume 1. Atlantic Slope Basins, Delaware 
River Patuxent River. 
PB91-; /GAR 146,301 
USGS/WDR/MD/DE-90/2 
Water Resources Data for Maryland and Delaware, Water 
Year 1990. Volume 2. Monongahela and Potomac River 


Basins. 
PB91-194092/GAR 


USGS/WRD/HD-91/251 

= a — = a and Delaware, Water 
1990. Volu tlantic Slope Basins, Delaware 

River Penaens Fiver. 

PB91- /GAR 

USGS/WRD/HD-91/252 
Water Resources Data for Maryland and Delaware, Water 
Year 1990. Volume 2. Monongahela and Potomac River 


Basins. 

PB91-194092/GAR 
GEOPHYSICS LAB. (AFSC), HANSCOM AFB, MA. 

GL-SR-264 

Sounding Rocket Flight Data Summary, 1977-October 

1990. 

AD-A233 656/8/GAR 145,304 

GL-TR-88-0111 
Analysis of the IRAS Low Resolution Spectra. 
AD-A234 482/8/GAR 
GL-TR-90-0288 
Sounding Rocket Flight Data Summary, 1977-October 
1990. 

AD-A233 656/8/GAR 145,304 
GEORGE WASHINGTON UNIV., WASHINGTON, DC. DEPT. 
OF OPERATIONS RESEARCH. 

Robustness Problems in Missile Defense. 

(ARO-2531 1.5-MA-SDI) 

AD-A234 099/0/GAR 
GEORGIA INST. OF TECH., ATLANTA. 

GIT-91-2 

Acquisition and Production of Skilled Behavior in Dynam- 

ic Decision-Making Tasks. 

(NASA-CR- 188084) 

N91-21939/4/GAR 

NAS 1. 26:188084 


146,284 


146,301 


146,284 


145,227 


145,377 





ion of Skilled Beh in Dynam- 
asks. 


N91-21939/4/GAR 


NAS 1.26:188096 
Laboratory Evaluation and Application of Microwave Ab- 
‘operties under Simulated Conditions for Plane- 
tary Atmospheres. 
(NASA-CR- 188096) 
N91- eaertigonetee 145,294 
Cont on Infrared and Millimeter 
a csth) Held in Orlando, Florida on 10-14 Decem- 


ber 1990. 
(ARO-28386. 1-EL-CF) 
AD-A233 745/9 145,953 
Analysis of none om ger Expert Systems as Tools 
for Construction 
AD-A234 473/7/GAR 146,852 
GEORGIA TECH RESEARCH INST., ATLANTA. 
Joint Surveillance System Distributed Tracker. 
|DC-TR-90-288, 


(RADC- 
AD-A234 525/4/GAR 145,930 


— UNIV., ATHENS. COMPLEX CARBOHYDRATE 


145,377 
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Infiltration and Evapotranspiration within the Alb 
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CA-15 


bunit: Mech 
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Complex Carbohydrate Re- 
. Annual progress report. 


the Uni of Georgi 
ition (UGR ‘ 
146,672 


search Fi 

DE91010618/GAR 
DOE/ER/13970-2 

CARBBANK: A structural and bibliographic data base. 


Annual technical report. 

DE91010621 /GAR 146,629 
DOE/ER/13970-5 

Carbank and the complex carbohydrate structure data- 


base. 
DE91 '72/GA 146,627 


GEORGIA UNIV. RESEARCH FOUNDATION, INC., 
ATHENS. 


DOE/ER/20012-1 
—_ of innovative techniques and principles that 
may be used as models to improve plant performance. 
— progeens report, February 1, 1991-January 31, 
DE91010655/GAR 145,192 
GEOTRANS, INC., HERNDON, VA. 
Basics of Pump-and-Treat Ground-Water Remediation 


T y 
(EPA/600/8-90/003, 
PB90-274549/GAR 
GESAMTHOCHSCHULE KASSEL (GERMANY, F.R.). 
ARBEITSGRUPPE OEKOLOGISCHE UMWELTSICHERUNG. 
Erprobung von Bodenhilfsstoffen zur Sanierung von ges- 
eee Waldboeden. (Testing of soil a for 
ition of deteriorated forest soil). 
11B/B91-00791/GAR 146,306 
GESAMTHOCHSCHULE SIEGEN aa. F.R.). 
FACHBEREICH + MASCHIN CHNIK 1 


Alvis Loge rmuedungsverhalten der aushaertbaren 
ia in. (Contribution on the fatigue behav- 
TIB/A81-00717/GAR 


AIMgSi alloys). 
146,570 
GESELLSCHAFT FUER MATHEMATIK UND 
DATENVERARBEITUNG M.B.H. BONN, ST. AUGUSTIN 
(GERMANY, F.R.). 


GMD-175 
a ba 


146,220 


Diverging Interests in Public Sector Informa- 
tion: x 
PB91-191932/GAR 146,372 


GMD-181 

DAOM: A Dynamic Agent Oriented Model for Conceptual 

in of Office Information Systems (OIS). 

PB91- "191940/GAR 146,373 
GMD-182 

Classification Scheme for Declarative Pegumaie Lan- 
; Syntax, Semantics and Operational Models. 
B91-191957/GAR 145,851 


GMD-183 
Solution of Partial Differential Equations on the INTEL 
iPSC/2 Hypercube. 
PB91-191965/GAR 145,852 


GMD-313 

Fachgruppe ‘Verfahren zur Konstruktion von K ik 
pa gene temen’: PROSIT Schriftenverzeichnis/Bibli 
phy 1 2-1987 (Technical Group ‘Proceeding to the 
struction of Communications Systems’: PROSIT Bibliogra- 


phy 1982-1987). 
B91-192708/GAR 145,921 





GMD-401 
View System: vem Pn janes Information 


Bases ca Be po 
PB91-191973/GAR 


GMD-404 
—e Object-Oriented Data Models through Meta- 


classes. 
PB91-191981/GAR 145,854 

GMD-408 
Amalgamation of Functional and Logic Programming Lan- 
B91-191999/GAR 145,855 


GMD-416 
Paralielization of One-Pass Compilers. 
PB91-192005/GAR 


“ton ity Testing Facilities for the Graphical Kernel 
<7 esting Facil lor raphical Kerne 
K CEC. 


Ss S). Final Report to the 
PB91-192013/GAR 145,881 


145,853 


145,856 


GMD-420 
BEG: A Back End Generator. User Manual. 
PB91-192021/GAR 


GMD-424 
SISAL: User Manual. 
PB91-192112/GAR 
GMD-425 
eSPRIT: a Tool Use. Final Report of the Deva Sup- 


Poot. 182 192120/GAR 145,858 


145,857 


145,994 








etze in 


i in an Gagumans Seaton) 
PB91-192690/GAR 
GMD-433 
New Conservative Discretization of the Lapiacian on Ir- 


CA-16 VOL. 91, No. 17 


CORPORATE AUTHOR INDEX 


PB91-192138/GAR 147,288 


GMD-446 

Partial Models, Subsorting and Dependent Lined ‘eed 
uisites of Error Handling in Algebraic Specificatio: 
PB91-192153/GAR "146, 606 


GMD-449 
ae Object-Oriented Analysis and Design for Integrated 
Phorts 192161 /GAR 145,859 
GMD-456 
Bivariate Birkhoff Interpolation: A Survey. 
PB91-192195/GAR 
GMD-459 
Parallel Block Preconditioned Conjugate Gradient 
Method 


PB91-192187/GAR 145,860 


146,607 


® 
Complex Object Hashii 
PBOt- 192229/GAR 7 


GMD-480 


Aaentur-Iinf 


145,861 





und Markstrukti A 

Versicherungswirtschaft: Eine Delhi Betea. 

ng (agenoy Information Systems and Market Structure 
in the Insurance Industry: A Delphi-Survey). 

PB91- 192682/GAR 145,440 


GMD-492 
CCITT/ISO Hash Function. 


trength of the 
PB91-192237/GAR 145,884 


GMD-502 
ERWIN: Reduction-System Window-Oriented Editor. 
User's Guide. 
PB91-192278/GAR 145,863 
GMD-506 
Method to Pipeline Parsing with Parallel Semantic Analy- 
sis. 
PB91-192286/GAR 145,864 


GMD-507 
High-Level-Net Semantics of a Real-Time Prototyping 
a os 
PB91-192294/GAR 145,865 


GMD-508 
Compiler Construction System GENTLE. 
PB91-192302/GAR 

GMD-509 
Guide ” the Basic Management Support System 


Saori 192310/GAR 145,790 


GMD-510 
Guide to the BERKOM Directory. 
PB91- 192328/GAR 


ISBN-3-88457-150-8 
frm Diverging gaa in Public Sector Informa- 
cl 
PBT. 191932/GAR 146,372 
ISBN-3-88457-182-6 
Classification Sch lor Declarative P ing Lan- 
guages: Syntax, Semantics and Operational Models. 
B91-191957/GAR 145,851 
oom 
Solution of Partial Differential Equations on the INTEL 
iPSC/2 Backs 
PB91-191965/GAR 145,852 
JESELLSCHAFT FUER MATHEMATIK UND 
ING M.B.H. 


DATEN IVERARBE 
GERMANY, F.R.) 
NFORMATI 


145,866 


145,867 





ITU BONN, ST. AUGUSTIN 
ey FUER ANGEWANDTE 
GMD-375 ° 

melte 


Di. Gesai 

Beitraege Zum 1. und 2. "workshop ‘Diagnostcexpertn- 

—- (Abstracts on Di Col- 
ed Contributions to the First and Gesu Diagnostic 

Soert Systems Workshop). 

PB91-192674/GAR 145,920 


eos. 








Warkeh 


of 
eld oF in December 13-15, $989. 
Pp Me 492146/GAR 





ic Reason- 


145,915 
GMD-453 

a me ad of the Representation Languages 
PBeT- 192179/GAR 145,916 


ay | nt Backpropagation Learning: Re-L: 
ecruitment versus in Learning: Re-Learn- 
ing in Connectionist Networks. 
91-192203/GAR 145,917 


GMD-458 
and Neural Computation. 


Explanatio: 
PB91- 192211/GAR 145,918 


GMD-495 
Evolution of Adaptive Behaviour. 
PB91-192245/GAR 
GMD-498 


led 
PB91-192252/GAI 


GMD-499 
i Networks for Constraint Satisfaction. 
PB91-192260/GAR 145,919 


GESELLSCHAFT FUER SCHWERIONENFORSCHUNG 
M.B.H., DARMSTADT (GERMANY, F.R.). 


GSI--91 
-04(prep) 


146,403 


ich in CSCW. 
145,862 


emission in fast heavy ion atom collisions. 


TIB/B91-00790/GAR 147,614 


oom S (R. ca AND ASSOCIATES, INC., 
Cultural Resources Investigations of the Citrus Lands 
Area; — Orleans to Venice Hurricane Protection 
sy ey jaquemines Parish, Louisiana. 
(COELMN/PD-90/13) 

AD-A234 366/3/GAR 145,350 


gennee RESEARCH CONFERENCES, INC., KINGSTON, 


Gordon Research Conference on Composites (1991) 
Held in Ventura, California on 14-18 January, 1991. 

(ARO-28321.1-MS-CF) 
AD-A233 778/0/GAR 


GRAHAM (REUBEN L.), INC., CHARLESTON, WV. 


Exploration-Production Studies in Newly Drilled Devonian 
Shale Gas Wells. Annual Technical Report, February 
1 1991. 


january 

(GRI-91/0059) 

PB91-194266/GAR 147,061 
GRAMBLING STATE UNIV., LA. DEPT. OF CHEMISTRY. 

DOE/PC/88925-T4 
Correlation of stability/rheology relationship with coal 
acer 89 and chemical additives. Quarterly progress 
, September 15-December 15, 1990. 

DES 1008956/GAR 146,034 
GRAND ACCELERATEUR NATIONAL D’IONS LOURDS, 
CAEN (FRANCE). 

SHIM-89 

Swift heavy ions in matter. 

DE91740666/GAR 
GRENOBLE-1 UNIV., ANNECY (FRANCE). LAB. DE 
PHYSIQUE DES PARTICULES. 

LAPP-EXP-8908 

Saturation of ionization signal in TMP and TMS at differ- 

ent angles and electric fields. 

147,529 


146,456 


147,395 


DE91740635/GAR 
LAPP-EXP-8912 
Pr 





pour la de detec- 
teur a Gavtatonneles (Proposition, for the con- 
structio totype of a g wave detector). 
DE91 7a0896/GAR 147,530 
LAPP-EXP-8915 
a of Phi in 200 GeV/nucleon S-U and O-U inter- 


DE91740642/GAR 147,535 
LAPP-EXP-8917 

New scalar meson decaying into eta pi(sup 0) and results 

of eta (sup ,) pi (sup O) analysis at 100 GeV/c. 

DE91740643/GAR 147,536 
LAPP-TH-267-89 

Vectorial description of electromagnetic scattering by 


bodies of spherical shape. 
OES '91740637/GAR 


LAPP-TH-269/89 
Infrared problem in g(Phi)(sup 4) theory at finite tempera- 


ture. 

DE91740638/GAR 147,532 
LAPP-TH-276-90 

Coset construction for the super W(sub 3) algebra. 

DE91740727/GAR 1. 
LAPP-TH-279 

No-lose measurement of the hadronic and of the leptonic 


Z widths. 

DE91740723/GAR 147,548 
GRENOBLE-1 UNIV. (FRANCE). INST. DES SCIENCES 
NUCLEAIRES. 

CONF-900179 
n-p-gamma Bremsstrahlung below 210 MeV bombarding 


energy. 
DE91740601/GAR 147,516 


ISN-88-87 
Calculs realistes de |’alpha avec les equations de Fad- 
deev-Yakubowski. (Realistic alpha calculation with the 
Faddeev-Yakubowsky equations). 
DE91740632/GAR 

ISN-89-115 
Is it also possible to describe a system of correlated nu- 
cleons in its ground state by an independent particle 


state. 
DE91740603/GAR 147,518 
ISN-89-121 

Mesures de sections efficaces totales de reactions avec 
des faisceaux d’ions lourds stables et radioactifs par la 
methode du rayonnement associe. (Measurement of the 
total reaction cross sections by means of stable and ra- 
dioactive heavy ion beams and the associated radiation 


method). 

DE91740634/GAR 147,528 
ISN-8993 

Analyse microscopique dans |’approximation eikonale des 


Collisions elastiques de hadrons a haute energie. (Micro- 
—- — in the eikonal approximation of the ha- 


elastic scattering). 
Beor7abesa re R ” 
ISN-9006 


Deo 740 740802 GF GAR 





147,531 


‘47,551 


147,526 


147,527 


tons production in nuclear reactions. 
147,517 





ISN-9010 
Bremsstrahlung below 210 MeV bombarding 
DE91740601/GAR 147,516 
ISN-9011 
I forces on the gamma vi- 
brations in (sup 168)Er. 
DE91740736/GAR 147,560 
HAHN-MEITNER-INST. BERLIN G.M.B.H. (GERMANY, F.R.). 
HMI-B--477 
Surface area and of graphitic materials. 
TIB/B91-00775/GAR 147,180 


HAMBURG UNIV. (GERMANY, F.R.). FACHBEREICH 15 - 
GEOWISSENSCHAFTEN. 


po ay ar ey ee im suedlichen Ozean. (Sea ice mod- 
in the Southern Ocean). 
TIB. B91-00710/GAR 147,198 
HAMBURGER VERKEHRSVERBUND (GERMANY, F.R.). 


Einsatz von spurgefuehrten Bussen in H . Schiuss- 
bericht - Kurzfassung. (Utilisation of track-gui busses 


in yer Final r - summary). 

TIB/A91-00707/GA 147,699 
HANOVER UNIV. (GERMANY, F.R.). FAKULTAET FUER 
MASCHINEN N. 


solar silicon 
146,546 


of silicon 
146,359 


aus carbothermisch erz: 
fe Erstarrung. ( 
aon * Sopare- 
— directional 
TIB/A91-00780/GAR 
Bearbeitung von Siliziumni 
durch Uirasch cae ‘aaanhnen 
nitride materials by means of ultrasonic lapping). 
TIB/A91-00783/GAR 
HANOVER UNIV. (GERMANY, F.R. 
SIEDLUNGSWASSERWIRTSCH. 
ABFALLTECHNIK. 
Untersuchu im Gashaushalt abgeschlossener 
ieabechnitte, Zur | moeglichen — 








INST. FUER 
UND 


budget of 
—, effects on recultivation 
ind remedy in the form of planting aids). 
18/A91-00786/GAR 


valle DIAMOND LABS., ADELPHI, MD. 
HDL-TM-91-3 
Electron-Beam Dose 
Simulation Code versus 
AD-A234 507/2/GAR 
Hone 92 
P Code 


ition Experiment: TIGER 1-D 
luminescent Dosimetry. 
145,985 


Performance See for IBM RS 6000 
Worketasiona, Models 320 and 5: 

AD-A234 505/6/GAR 147,359 
HARRY G. ARMSTRONG AEROSPACE MEDICAL 
RESEARCH LAB., WRIGHT-PATTERSON AFB, OH. 

AAMRL-TR-90-049 

oo Toxicity Assessment of 1,3-Dichlorotetrafluoro- 

nz 


ene. 
AD-A234 344/0/GAR 


“Ted Ki and Desig Acquisition Methodolo- 
a ee 2 in Acquisition Me’ 
: Application for Pilot’s Associate. 
D-A233 700/4/GAR 145,173 
HARVARD SCHOOL OF PUBLIC HEALTH, BOSTON, MA. 
‘Coxiella Burneti’ Vaccine Development: Lipopolysac- 
charide Structural Analysis. 
Pr on 705/3/GAR 146,692 
ype CENTER FOR ASTROPHYSICS, 
CAMBRIDGE. M 


Smithsonian yo Observatory Submillimeter 
Telescope Arr: 


Wave ay. 

N91-22009/5/GAR 145,252 

Submillimeter sr Masers at 321 and 325 GHz. 

N91-22023/6/GAR 145,264 
HARVARD UNIV., CAMBRIDGE, MA. 

Direct Evidence for V1-Mode Excitation in the Infrared 

Multiphoton Excitation of SO2. 

(ARO-25653.3-PH) 

AD-A234 405/9/GAR 

Report of the Panel on Ea 


146,789 


145,517 


Ctrnich 


CORPORATE AUTHOR INDEX 


IDAHO NATIONAL ENGINEERING LAB., IDAHO FALLS. 


PB91-195982/GAR 


HEALTH EFFECTS RESEARCH LAB., RESEARCH 
TRIANGLE PARK, NC. 

EPA/600/D-91/111 
Detection of Radicals Produced ‘In vivo’ during Inhalation 
Exposure to Ozone: Use of Various Spin Traps. 
PB91-196113/GAR 146,135 


EPA/600/J-90/475 
Hormonal Regulation of Gonadotropin-Releasing Hor- 
mone Recep and A ger RNA Activity in Ovine 


PB91-182154/GAR 146,631 
HEIDELBERG UNIV. (GERMANY, F.R.). 
NATURWISSE HE-MATHEMATISCHE 
GESAMTFAKULT. 

po ee in statistischer Streuung. (Parity viola- 


tion in statistical scattering). 
TIB/ Bot -00747/GAR 147,597 


Untersuchungen zum EMC-Effekt tiefinelastischer 
‘euung an Kohlenstoff und 2 Zinn. (Studies on 
the EMC effect in deep inelastic muon scattering on 


carbon and tin). 
TIB/B91-00759/GAR 147,608 


HESSISCHE LANDESANSTALT FUER UMWELT, 
WIESBADEN (GERMANY, F.R.). 

ISBN 3-89026-101-9 
Schwefelbelastung der Fichtenbestaende in den Raeu- 
men Wiesbaden-Taunus und Hessischer Spessart in den 
Jahren 1977, 1980 und 1983. (Sulfur load to the spruce 
stands in hay Se Wiesbaden-Taunus and Hessischer 

the years 1977, 1980, and 1983). 
TIB/B91 00768)GAR 146,160 
HITACHI LTD., TOKYO (JAPAN). 
CFD Simulation on a Massi 
N91-21387/6/GAR 


146,167 








ly Parallel Pri b 
147,285 


pion dhe INC., GLENDALE, AZ. SATELLITE SYSTEMS 


pos ges Suspension Systems for Space Applications. 
N91-21189/6/GAR 147,661 
HOSE! UNIV., TOKYO (JAPAN). DEPT. OF INSTRUMENT 
AND CONTROL ENGINEERI: 
Solution of Inverse Problem 
by Using Perceptron Model. 
N91-21786/9/GAR 


HOUSTON UNIV. AT CLEAR LAKE CITY, TX. 
AFHRL-CR-90-80 
INA Ar. Training Tool for Imaging Mental Models. 


187891) 
ey -21776/0/ GAA 145,353 


NAS 1.26:187891 
oy ee a Tool for imaging Mental Models. 
(NASA-CR- 187891, 
N91-21776/0/GAR 145,353 


NAS 1.26:187935 
Conference | Proceedings: Hypermedia and Infor- 
—-= Paar p Applications and Re- 
arch 


(NASA-CR: 189995) 
N91-21940/2/GAR 


NAS 1.26:187936 
Conference Proceedings: Hypermedia and Infor- 
mation Reconstruction. Aerospace Applications and Re- 
search Directions. Addendum. 
(NASA-CR- 187936) 
N91-21955/0/GAR 


NAS 1.26:188087 
XTP for the a _ Station. 
|SA-CR- 18808. 
NO121966/7/GAA 


NAS 1.26:188089 
Issues in tba 
(NASA-CR- 18808: 
N91-21403/1/GAR 

NAS 1.26: — 
Experience with Abstract Notation One. 
(NASA-CR- 188090) 
N91-21741/4/GAR 


NAS 1.26:188091 


of Fuzzy Relational Equation 
145,911 





147,692 


147,693 


a Reliable Multicast Facility. 
145,752 


145,838 





and Dynamics, 


Section 6. 
N91-21595/4/GAR 147,006 
HAWAII INST. OF GEOPHYSICS, HONOLULU. 

Optimization of a Flow Injection Sampling System for 
pwns omg oes of pag Aqueous Solutions Using 


and Surface-Enhanced Raman 
—_ scopy GERAD) 


145,443 
In situ A it of T lsotropy in Shallow- 
Water ene Sedimen 


ts, 
AD-A234 348/1/GAR 147,204 


HAWAII UNIV., HONOLULU. 
Submillimeter Observations of Extragalactic Objects in 


the Wavele: lange 50 Microns to 1 mm. 
NST 21904/S/AR 145,237 
Submillimetre Photometry of Comets. 

N91- 22052/5/GAR 145,291 
HEALTH EFFECTS RESEARCH LAB., CINCINNATI, OH. 


EPA/600/9-91/009 
ORD Health Biomarkers Program. Research Strategy 





Models - Token and Slotted Ring Networks. 


\SA-CR- 18809 
Nor -21791 Ie/GAh 145,788 
NAS 1.26:188092 
Analysis of Exhaustive Limited Service for Token Ring 
Networks. 
(NASA-CR- 188092) 
N91-21790/1/GAR 
NAS 1.26:188093 
Documentation for the Token Ring Network Simulation 


145,787 


-CR-1 ) 
N91-21789/3/GAR 
Nas 1.26:188177 


145,844 


Based Approach to Student Modeling for 
Planner-Contoled Intelligent Tutoring Systems. 
(NASA-CR- 188177) 

N91- 21730/8/GAR 
Model for Addressing Ni 
cognitiv e Constraints in H\ 
NO1-21948/1/GAR 


Hypermedia as Medium. 


145,352 

vigation Limitations _ and Meta- 
Training S' 

145,354 





N91-21952/7/GAR 145,356 


From Ki Presentation to Knowledge Representa- 
tion to Construction: Future Directions for Hy- 


Nio1-21984/3/GAR 145,913 


HOUSTON UNIV., TX. DEPT. OF MECHANICAL 
ENGINEERING. 
Basic Studies of Microstructure of Combusting Turbulent 
AD-A234 222/8/GAR 
HUDSON PRODUCTS CORP., NEW YORK. 


E Software Development with _ 
NOT -21942/8/GAR 45,845 


HUGHES AIRCRAFT CO., EL SEGUNDO, CA. 
HUGHES/EDSG-R160153 
itt Transformer/Rectifier. 
(NASaCA. 184079 
N91-21430/4/GAR 
NAS 1.26:187079 


po Reliability itt Transformer/ Rectifier. 
(i |-CR- 1870. 79) 
N91-21430/4/ 145,950 


HUMAN RESOURCES RESEARCH ORGANIZATION, 
ALEXANDRIA, VA. 
HUMRRO-FR-PRD-90-05 
Analysis of 1989 DoD Recruiter Survey Respondent 
Comments. 
AD-A233 913/3/GAR 145,047 
HUMRRO-IR-PRD-89-28 


145,681 


145,950 


Selection, Classification, and Utilization of 
Personnel: 1988 Fiscal Year. 
(ARLANS 194 
AD-A233 750/9/GAR 146,954 
HUMBUG MOUNTAIN RESEARCH LABS., DUARTE, CA. 
HMRL-R-73-6 
Particle densitometer based on the acoustical resonance 
measurement. Sixth quarterly progress report. 
DE91009979/GAR 147,278 


IBM RESEARCH LAB., La HEIGHTS, NY. 
INTERACTIVE MEDIA PROJECT. 


Hypermedia = Hypercommunica tion. 
N91-21953/5/ 

IBM THOMAS J. WATSON RESEARCH CENTER, 

YORKTOWN HEIGHTS, NY. 
Ultrafast Polarization Spectroscopy of Diluted Magnetic 
(ARO-27458.3-PH) 
AD-A233 892/9/GAR 147,364 
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pm ery and Kinematics of the Internal Tide in the 
Strait of Gibraltar. 
AD-AS34 019/8/GAR 


147,192 


SCRIPPS INSTITUTION OF OCEANOGRAPHY, LA JOLLA, 
CA. MARINE PHYSICAL LAB. 


MPL-U-05/91 


slope Conversion. 
AD-A234 021/4/GAR 
SEARCH TECHNOLOGY, INC., NORCROSS, GA. 


Seven Ways to Make a Hypertext Project Fail. 
N91-21946/9/GAR 145,846 


SENTER FOR INDUSTRIFORSKNING, OSLO (NORWAY). 


Zeolites in roar 
N91-21165/6/GAR 145,468 
SFK USA, INC., JAMESTOWN, NY. MRC BEARINGS. 
DOE/CE/90001-T2 
Joint effect of surface microtopogr: 
structure on microcontact conditions. Final report. 
DE91010329/GAR 146,413 


SMALL BUSINESS ADMINISTRATION, WASHINGTON, DC. 
OFFICE OF MINORITY SMALL BUSINESS AND CAPITAL 
OWNERSHIP DEVELOPMENT. 

Minority Small Business and Capital Ownership Develop- 

ment Program. Volumes 1 and 2. 

PB91-190421/GAR 145,438 


SMITHSONIAN ASTROPHYSICAL OBSERVATORY, 
CAMBRIDGE, MA. 
NAS 1.26:188146 
Search for Stellar Occultations ak Uranus, Neptune, 
Pluto, and Their Satellites: 1990-1999. 
(NASA-CR- 188146, 
N91-22053/3/GA 
SOUTHAMPTON UNIV. (ENGLAND). 
ETN-91-98997 
One Way to Reduce Thermal —, in a Piezoelectric 
Pressure Transd in the C tion Cham- 
ber of a C.l. E 
N91-21487/4/ AR 145,712 
ISVR-TR-189 
One Way to Reduce Thermal Effects in a Piezoelectric 
Pressure iy oy Mounted in the Combustion Cham- 


ber of a C.l. San 
N91-21487/4/GAR_ 145,712 
aan emamaaae POWER ADMINISTRATION, ELBERTON, 


147,210 


and near-surface 


145,225 





DOE/EA-0485 
Proposed rate increase: Jim Woodruff Project. Environ- 


mental assessment. 
DE91010253/GAR 146,101 
Soitane La FOREST EXPERIMENT STATION, NEW 


FSRN-SO-366 
on Cankers and Associated Fungi in a Syca- 
hard. 


‘e Seed Orc! 
Pot -190777/GAR 145,193 
SOUTHERN ILLINOIS UNIV. AT CARBONDALE. 
DOE/PC/90176-T8 
Chemical coal cl ing using lectiv idati 
cal report, S ber 1,1 Ni ber 30, 1990. 
DE91010507/GAR 
DOE/PC/90176-T10 
ere ser poe of organic nitri in IBCSP coals. 
echnical report, 1 September 1 30 November 1990. 
Dea 1010508/GAR 146,045 
SOUTHERN ILLINOIS UNIV. AT CARBONDALE. COAL 
EXTRACTION AND UTILIZATION RESEARCH CENTER. 
DOE/PC/89904-T21 
Reactivity of whole coals, selected pure maceral frac- 
tions, and cleaned coal products. Final report, January 1, 
1989-August 31, 1990. 
DE91010379/GAR 146,038 


. Techni- 
146, 113 








SOUTHERN METHODIST UNIV., TX. DEPT. OF 
bap DALLAS, 
SCIENTIFIC-2 
Some Effects of Selection on the JVE Data. 
(GL-TR-90-0281) 
AD-A234 287/1/GAR 145,926 


SOUTHWEST RESEARCH INST., SAN ANTONIO, TX. 
Numerical Simulations of Split-Hopkinson Pressure Bar 
(ARO.2606.2 A) 

AD-A233 911/7/GAR 146,353 
Inclusion of Equivalent Plastic Strain in Eulerian Wave- 
(ARO-2606. 7. 1-MS-A) 
maa 948/9/GAR 
Rod Ane wy of Confined Ceramic Tiles. 
AD-A234 S1a/T/GAR 
STAATLICHE MA 


147,443 


147,234 


). 
TIB/A91-00697/GAR 
STADT DETMOLD (GERMANY, F.R.). 
ETDE-mt-1769192 


STANFORD UNIV., CA. 
NAS 1.26:188026 

Control of Free-Flying Robot Manipulator S . 

(NASA-CR- 188026) vans = 

N91-21527/7/GAR 147,630 

NAS 1.26:188027 
in anaes Robot Locomotion Control 
for Space 
(NASA-CR- ‘ea0e7) 
N91-21528/5/GAR 
NAS 1.26:188028 
Experiments in Cooperative-ARM Object Manipulation 
with a Two-Armed Free-Flying Robot. 
(NASA-CR- 188028) 
N91-21529/3/GAR 
SUDAAR-595 
Experi in Th 
for Applicati 
(NASA-CR- 188027) 
N91-21528/5/GAR 
SUDAAR-597 

Experiments in Cooperative-ARM Object Manipulation 

with a Two-Armed Free-Flying Robot. 

(NASA-CR- 188028; 

N91-21529/3/GAI 146,402 
STANFORD UNIV., CA. CENTER FOR LARGE SCALE 
SCIENTIFIC COMPUTATION. 

CLASSIC-MANUSCRIPT-91-27 
System and Language Environment for Scientific Com- 


puting. 

AD-A233 747/5/GAR 145,796 
CLASSIC-MS-90-24 

Accurate ——- System for Oceanographic Flows. 

AD-A234 072/7/GAR 147,193 
CLASSIC-91-25 


ic E : 
AD-A233 794/7/GAR 
CLASSIC-91-26 
H i Methods for Time Dependent 
's. 


AD-A233 776/4/GAR 145,799 
es ot —_ CA. etre ter OF COMPUTER SCIENCE. 


147,631 


146,402 


Control 





147,631 


of Composite Grid Structures. 
145,801 


AD-A233 AD -ADSS 770 7GAR 


STANFORD UNIV., CA. DEPT. OF ELECTRICAL 
ENGINEERING. 


a AS x My Optical 
(ABO. 26086 = 
ates 304/4/GAR 
id Crystal Optical Routing Switch. 
(ARO-26695. 1-PH) 
pois ettatten 


145,797 


147,300 


145,957 


tal Digital Scanner. 
(AfO26895 4 
AD-A234 298/2/ AR 145,961 


STANFORD UNIV., CA. EDWARD L. GINZTON LAB. OF 
PHYSICS. 
2-Hz Lo ay Mirrorless Laser. 


(ARO-26160. 7-PH) 
RD-A239 969/ 5/GAR 147,307 


STANFORD UNIV., CA. JOHN A. BLUME EARTHQUAKE 
ENGINEERING CENTER. 


REPT-94 
Method for Rock Fissure Hazard Analysis. 
PB91-190785/GAR 


September 1, 1991 


147,024 
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STATE UNIV. OF NEW YORK AT ALBANY. 
Effect of Aerosols on Laser-induced Breakdown. 
(ARO-24803.5-GS, 

AD-A234 324/2/GAR 147,314 


STATE UNIV. OF NEW YORK AT ALBANY. DEPT. OF 
CHEMISTRY. 


TR-21 
Cluster Beam Analysis via Photoionization. 
AD-A234 111/3/GAR 145,478 
Novel Square bs eg Coppest) Complexes of the 
Steri Linear NSNN Tetradentate Ligand, N-((2- 
) })-2-((2-Aminoethyl)thio) Acetamide IH). 
ital Structures of (CU(pyge)X) (X = Br, N3). 
(ARO-26072.7-CH, 
145,486 


AD-A233 882/0/GAR 
Diffusion ge jh Foams and Fractal-Like Cellular Solids. 
(ARO-260, 


+) 
AD-A233 e08/ 2/GAR 146,662 


STATE UNIV. OF NEW YORK AT BINGHAMTON. CENTER 
FOR STATISTICS QUALITY CONTROL AND DESIGN. 
TR-2 
——— of the Size and Number of + [cr Cast on 
eh in a Poisson Random Fi 

(anos 2-MA, 

AD-A233 ea7/2/ AR 145,886 
STATE UNIV. OF NEW YORK AT BUFFALO. DEPT. OF 
a 


“.. Beam Deposition of High Temperature Materials. 
AD-A234 358/0/GAR 147, 
TR-19 
ee st of Magic Numbers within AR sub n(H20)+ 


Heteroclus' 
AD-A234 357/2/GAR 145,515 


UBUFFALO/DC/91/TR-44 
Propagators for Quantum Oscillator Chains. 
AD-A234 467/9/GAR 145,524 
Cationic Polymerization within Van Der Waals Clusters of 
the Form (CH2= R)n Where R= CH2, CF2 and CHCH3. 
AD-A234 233/5/GAR 145,632 
Efficient Grating Coupling and Optical Characterization of 
-4BCMU Waveguides. 
(AFOSR-TR-91-0347) 
AD-A234 481/0/GAR 145,965 
STATE UNIV. OF NEW YORK AT STONY BROOK. DEPT. 
OF PHYSICS. 


) of Josephson Effect Arrays as Sources at 1 THZ. 
(RADC-TR-90-220) 
AD-A234 526/2/GAR 145,944 
STATENS PROVNINGSANSTALT, BORAS (SWEDEN). 
ISBN-91-7848-228-3 
Hallfasthet och Styvhet hos Limtrae med Lameller av 
Maskinsorterat Virke (Strength Testing of Glued Laminat- 


ed Timber). 

PB91-194175/GAR 146,584 
ISBN-91-7848-250-X 

IPC7-Den Sjunde Internationella Pyrheliometerjaemfoerel- 

sen i Davos 1990 (IPC7: The International Pyrheliometer 

intercomparison Conference (7th) in Davos, 1990). 

PB91-194183/GAR 145,396 
SP-RAPP-1990:22 


Hallfasthet och Styvhet a Limtrae med Lamelier 
terat Virke ( th Testing of Glued Laminat. 


ed Timber). 
PB91-194175/GAR 146,584 
SP-RAPP-1990:44 

1PC7-Den Sjunde Internationelia Pyrheliometerjaemfoerel- 

sen i Davos 1990 (IPC7: The International Pyrheliometer 

intercomparison Conference (7th) in Davos, 1990). 

PB91-194183/GAR 145,336 
STICHTING RUIMTEONDERZOEK NEDERLAND, 
GRONINGEN. LAB. VOOR RUIMTEONDERZOEK. 

FIR and sub-mm Direct Detection Spectrometers for 

Spaceborne Astronomy. 

N91-22026/9/GAR 145,267 


Mm and sub-mm Wave Planar Antenna Arrays for SIS 


Detectors. 

N91-22046/7/GAR 
STOCKHOLM OBSERVATORY (SWEDEN). 

MOSES: A Proposed Swedish Submillimeter Satellite for 

Combined Astronomical and Atmospheric Observations. 

N91-22050/9/GAR 145,289 
sts CONSULTANTS LTD., NORTHBROOK, IL. 

i d Soil Struct . Volume 1. Design and Con- 
struction Guidelines. 

(FHWA/RD-89/043) 

PB91-197269/GAR 145,676 
STUTTGART UNIV. (GERMANY, F.R.). FAKULTAET 5 - 
ENERGIETECHNIK. 

Verfahren zur instationaeren Geschwindigkeits- und Tur- 

bulenzmessung mit einer pneumatisch messenden Keil- 

sonde. (Process for non-steady state speed and turbu- 
lence measurements a pneumatically measuring 


wedge sensor). 

TIB/A91-00764/GAR 146,368 
STUTTGART UNIV. (GERMANY, F.R.). GEOGRAPHISCHES 
INST. 





145,988 





Untersuchungen zum Versauerungsgrad von Loess-Para- 
braunerden an ausgewaehiten Waldstandorten im Kraich- 


CA-42 VOL. 91, No. 17 


CORPORATE AUTHOR INDEX 


Boss/ grey bre on the degree of acidification of 
Hanne ye pedeate soil in selected forest sites in 


the Kr. 
TIB/ 891-00736/GAR 146,994 


ree UNIV. een, F.R.). INST. FUER 
ENERGIEWIRTSCHAFT UND RATIONELI E 
ENERGIEANWEN IDUNG. 
one und Grenzen einer Stromerzeugung aus 
raft und Solarstrahlung am — Baden-Wuert- 
tembergs. (Possibilities and restrictions 
tion from wind and photovoltaics illustrate 
le of Baden-Wuerttemberg). 
1B/B91-00784/GAR 
STUTTGART UNIV. (GERMANY, F.R.). INST. FUER 
NAVIGATION. 
Untersuchungen zur systematischen und effizienten Be- 
handiung digitaler ft. durch Verwendung eines 
neuen Seger ihrens. Abschiussbericht. (in- 
vestigations on ealtealie and é it processing of 
digital wee sequences using a new segmentation 


method. Fina py ort 5 
TIB/A94-00716/0A 147,251 


STUTTGART UNIV. (GERMANY, F.R.). INST. FUER 
THERMISCHE STROEMUNGSMASCHINEN UND 
MASCHINENLABORATORIUM. 
Berechnung dé der transsonischen S Ss hb 
teten _ 
ee pacar flow in highly loaded wep sal sections. 


| report). 
TIBVAS! -00739/GAR 145,138 
SVERDRUP TECHNOLOGY, INC., BROOK PARK, OH. 


er genera- 
by the exam- 


146,100 








-5602 

Flat Tensile Specimen Design for Advanced Composites. 
(NASA-CR-185261) 
N91-21252/2/GAR 146,508 


E-6081 
Modal Aeroelastic Analysis Scheme for Turbomachinery 


Blading. 
(NASA-CR-187089) 
N91-21138/3/GAR 


NAS 1.26:185261 
Flat Tensile — Design for Advanced Composites. 
(NASA-CR- 185261) 
N91-21252/2/GAR 146,508 


NAS 1.26:187089 
—— Aeroelastic Analysis Scheme for Turbomachinery 
ja 
(NASACR-1871 089) 
‘Not -21 198/3/GAR 
SVERDRUP TECHNOLOGY, INC., CLEVELAND, OH. 
Recent Update of the RPLUS2D/3D Codes. 
N91-21094/8/GAR 
SVERIGES LANTBRUKSUNIVERSITET, UPPSALA. 
FACULTY OF FORESTRY. 
ISBN-91-576-4345-8 
Effect of Provenance and Spacing on Stem Straightness 
and Number of Stems with Spike Knots in Men sylves- 
tris L.’-Northern Sweden and Countrywide Mode 
PB91-192724/GAR "16,989 


STUDIA FORESTALIA SUECICA-184 
Effect of Provenance and cing on Stem Straightness 
and Number of Stems with Spike Knots in ‘Pinus syives- 
tris L.’-N weden and ntrywide Models. 
PB91-192724/GAR 146,989 
SWEDISH INST. OF SPACE PHYSICS, KIRUNA. 
Kiruna Geophysical Data. Data Summary 90/7-9. July- 
September 1990. 
PB91-192732/GAR 145,309 
SWITZERLAND. 
INIS-XN-291 
Ordonnance atomique - Modification du 28 rerg = 3 


(Atomic ordinance - amendment of 28 October 
DE91619478/GAR 146,083 


SYRACUSE UNIV., NY. 


Content Addressable Memory Project. 
(RADC-TR-90-290, 
AD-A234 524/7/GAR 145,781 


peewee UNIV., NY. DEPT. OF ELECTRICAL AND 
PUTER ENGINEERING. 
ee + reg at Speech/Natural Language Inter- 
face. Volume 
(Ri ADC TA-90-412 -VOL-1) 
AD-A234 310/1/GAR 


SYSTEMS RESEARCH LABS., INC., DAYTON, OH. 
SRL-6921-F 
Materials/Mi t Ch 
(WRDC-TR-90-4110) 
AD-A233 751/7/GAR 146,548 


SYSTEMS TECHNOLOGY, INC., MOUNTAIN VIEW, CA. 


NAS 1.26:177571-V-1 
Fully Automatic Guidance and Control for Rotorcraft Nap- 
of-the-Earth Flight Following Planned Profiles. Volume 1: 
Real-Time Piloted Simulation. 
(NASA-CR-177571-V-1) 
N91-21149/0/GAR 


NAS 1.26:177571-V-2 
Fully Automatic Guidance and Control for Rotorcraft Nap- 
of-the-Earth p= Following Planned Profiles. Volume 2: 
Mathematical Model. 
(NASA-CR-177571-V-2) 


145,704 


145,704 


147,654 


145,775 





145,161 


N91-21150/8/GAR 
STI-TR-1254-1 

Fully Automatic Guidance and Control for Rotorcraft Nap- 

of-the-Earth Flight Following Planned Profiles. Volume 1: 

Real-Time Piloted Simulation. 

(NASA-CR-177571-V-1) 

N91-21149/0/GAR 
STI-TR-1254-2 

Fully Automatic Guidance and Control for Rotorcraft Nap- 

of-the-Earth F oy Following Planned Profiles. Volume 2: 

Mathematical 

(NASA-CR-177571- ¥-2) 

N91-21150/8/GAR 145,162 


TECFLAM - ARBEITSGEMEINSCHAFT TECHNISCHE 
FLAMMEN DER UNIVERSITAETEN HEIDELBERG, 
ects STUTTGART UND DER DLR - DEUTSCH 
FORSCHUNGSANSTALT FUER LUFT- UND RAUMFAHRT 
E.V. (GERMANY, F.R.). 


Mathematische Modellierui ind Lasermesstechnik von 
hiussbericht 1984-1989. 
(Mathematical modelling and laser measuring technology 
for combustion processes. Final report 1984-1989). 
TIB/A91-00742/GAR 45,686 
TECHNICAL RESOURCES, INC., DAVIS, CA. 
Design of Terrecosm Enclosures for Use in Ecorisk As- 
sessment Evaluations. 


(EPA/600/3-91/038) 
PB91-196014/GAR 146,177 


TECHNISCHE HOCHSCHULE AACHEN (GERMANY, F.R.). 
FACHGRUPPE INFORMATIK. 
Directory services for mobile communication. 
TIB/A91-00709/GAR 145,758 


TECHNISCHE HOCHSCHULE AACHEN (GERMANY, F.R.). 
FAKULTAET FUER MASCHINENWESEN. 
Versuche zur Wasserstofferzeugung mit dem Metall/Me- 
fe pete a eee A “ee production 
by th metal hydride pr. 
Tie/As1-00792/GAR 145,474 


Instationaere Stoss- und Grenzschichtphaenomene an 
Einzelprofilen und in einem ebenen Gitter bei transson- 
ischer Stroemung. (Unsteady shock and boundary layer 
a, on individual profiles and in a flat cascade 


ic flow). 
TiBy B91-00735/GAR 145,709 


TECHNISCHE HOCHSCHULE AACHEN —— F.R.). 
VERKEHRSWISSENSCHAFTLICHES INST. 
Spezifischer Energieeinsatz i im Verkehr - Ermittlung und 
Vergleich der hen (Specific 
use of energy for transport - investigation and compari- 
son of the forms of energy consumption). 
TIB/A91-00781/GAR 146,024 


TECHNISCHE HOCHSCHULE DARMSTADT (GERMANY, 
F.R.). FACHGEBIET WERKSTOFFKUNDE. 
INIS-mf--12186 
Mechanical long-term en of nickel-base alloys for 
steam turbine bolting. Final report. 
TIB/B91-00821/GA\ 146,572 


TECHNISCHE HOGESCHOOL DELFT (NETHERLANDS). 
AFD. DER ELEKTROTECHNIEK. 


Review of the State of the Art of High Tc Superconduct- 

ing Technology. 

pB91-194530 GAR 146,007 
TECHNISCHE UNIV. BRAUNSCHWEIG (GERMANY, F.R.). 
aorta aie MASCHINENBAU UND 

LEKTROTECHNIK. 

Scherbruch in Aluminium-Magnesium-Legierungen infolge 

lokaler plastischer Instabilitaet. (Shear failure in alumini- 

um-magnesium alloys due to local plastic instability). 

TIB/B91-00734/GAR 146,571 


TECHNISCHE UNIV. BRAUNSCHWEIG (GERMANY, F.R.). 
INST. FUER VERKEHR, EISENBAHNWESEN UND 
VERKEHRSSICHERUNG. 


Bordkolli hutzsyst im kontrollierten Luftverkehr 
yo gepenseltiger Beeinflussung im SSR Funkfeld. 

(Airborne collision avoidance systems in controlled air 

traffic - aspects of mutual control in the SSR radio field). 

TIB/B91-00730/GAR 145, 165 
TECHNISCHE UNIV. CLAUSTHAL, CLAUSTHAL- 
ZELLERFELD (GERMANY, F.R.). ABT. KORROSION UND 
KORROSION: HUTZ. 


145,162 


145,161 











ETDE- mt-1769133 
zwischen S 
triumpolysulfid in Natrium/Sc 
between current collector- = codon polysulfide in 
sodium/sulfide batteries). 
DE91769133/GAR 146,518 
und Na- 


Reaktionen zwischen Stromabneh iali 
triumpolysulfid in Natrium/Schwefel-Batterien. (Reactions 
between current collector- and sodium polysulfide in 
sodium/sulfide batteries). 

146,009 








bneh lie n und Na- 








TIB/B91-00817/GAR 


TECHNISCHE UNIV. CLAUSTHAL, CLAUSTHAL- 
ZELLERFELD (GERMANY, F.R.). MATHEMATISCH- 
NATURWISSENSCHAFTLICHE FAKULTAET. 


Kleintektonische Unregelmaessigkeiten im Zusammen- 
hang mit Gas-Kohlen-Ausbruechen. (Small-scale tectonic 
faults and coal bursts). 

TIB/A91-00794/GAR 147,071 





TECHNISCHE UNIV. MUENCHEN (GERMANY, F.R.). 
FAKULTAET FUER ELEKTROTECHNIK. 


Mikrowellen-Detektion mit 
wave detection my 
TIB/B91-00737/GAR 


TECHNISCHE UNIV. MUENCHEN (GERMANY, F.R.). 
FAKULTAET FUER ss ai aalieseaeen 


pms (Micro- 
; 145,934 


der Notwasserung von Verkehrsfl 
a fr of airliner ditchings). so 
7 B/B91 Corse 145,142 


fae goes ane ae a und Smenmine 
Son of chameeiaeane tend qqeteens cnaiyels fur holeapter 


$3 /B9 1-007 -00732/GAR 145,708 
Raumstation als Bahnhof fuer interplanetare Missionen. 
(Space station as a transit station for interplanetary mis- 
TIB/491-00733/GAR 147,647 
TECOGEN, INC., WALTHAM, MA. 
DOE/MC/25035-2940 


Wear reduction lems liquid piston ri ran gee. 
DES1002036/GAR a on 45,682 


TELECOMMUNICATION SCIENCE ASSOCIATES, a, 
SAN DIEGO, CA. 


TLE Nighttime Data Analysis 
ime Dat } 
(NOSC-1D-2042; 
AD-A234 006/5/GAR 145,746 
ne GEOTECH, ALEXANDRIA, VA. ALEXANDRIA 





TGAL-89-05 
Wide-Angle Triangulation Array Study of Simultaneous 


Primary Microseism 
AD-A234 034/7/GAR 146,996 
TENNESSEE UNIV. SPACE INST., TULLAHOMA. 
DOE/ET/10815-155 
Magnetohydrodynamics Coal-Fired Flow Facility. Techni- 
poe , July 1, 1990-September 30, 1990. 
DE91010674/GAR 


146,116 
UTSI-90-06 
Magnetohydrodynamics Coal-Fired Flow Facility. Techni- 
1 


cal progress report. July 1, 1990-September 30, 1990. 
DES1010 0674/ 146,116 


. a WATER RESOURCES RESEARCH CENTER, 

Fiscal Year 1989 Program Report: Tennessee Water Re- 

sources Research Center. 

WU. (USGS/G-1591-01) 

PB91-195768/GAR 147,040 
TEXAS A AND M RESEARCH FOUNDATION, COLLEGE 
STATION. 

—_ and Bi oom Domed - _ : of a Broad-Spec- 

Ne per fe rading System. 

(AnoZz LS) 

AD-A234 110/5/GAR 
TEXAS A AND M UNIV., COLLEGE STATION. 

Overview of Wavelets. 

(ARO-27524.4-MA-SDI) 

AD-A233 910/9/GAR 146,591 

Using wy Bae to Integrate Neural Networks and 


naa System 
N91-21788/5/GAR 145,786 


TEXAS A AND M UNIV., COLLEGE STATION. DEPT. OF 
ELECTRICAL ENGINEERING. 
Integrated Active Antenna Using Annular Ring Microstrip 
Antenna and Gunn Diode. 
(ARO-26651. 10-EL) 
AD-A234 120/4/GAR 


Active Integrated Antenna Elements. 
(ARO-26651.12-EL, 


AD-A234 277/2/GAR 145,939 

Lantee Microwave/Millimeter-Wave Impedance Meas- 
a Using a Three-Probe Microstrip Circuit. 

(ARO-26651.4-EL) 

AD-A234 326/7/GAR 146,000 

Analysis and Modeling of a High-Temperature Supercon- 

ducting Floating Resonant Strip in Waveguide. 

(ARO., 1.11-EL) 

AD-A234 341/6/GAR 





146,309 


145,938 


146,001 








Flas by ‘Arbitrarily Si Snaped Geucnaee Embedded in Lay- 


‘ed Dielectric M 

AD ADGA 434/9/GAR 145,941 
TEXAS A AND M UNIV., COLLEGE STATION. DEPT. OF 
STATISTICS. 

TR-133 

pr oc Cc Analysis. 

(AR og Mo pege 

AD-A233 690/7/GAR 
TEXAS A AND M UNIV., COLLEGE STATION. 
THERMODYNAMICS RESEARCH CENTER. 

Thermodynamic and Thermophysical Properties of Or- 

ganic Nitrogen Compounds. Part 1. Methanamine, Ethan- 

— 1- and 2-Propanamine, Benzenamine, 2-, 3-, 


4-Me' enamine. 
PB91-192583 145,573 


TEXAS OFFICE OF THE GOVERNOR, AUSTIN. 


DOE/BC/14403-T4 
Characterization of oil and gas 


Seventh quarterly report, October 1-December 31, 1990. 


CORPORATE AUTHOR INDEX 


DE91009216/GAR 147,045 
TEXAS TRANSPORTATION INST., COLLEGE STATION. 

RR-371-1 

Environmental Effects on the 

crete; the First 90 Days (Revi 

(FHWA/TX-89/371-1) 

PB91-197251/GAR 
RR-1107-5F 

Considera’ in Developing a Strategic Arterial Street 


PWArTx. 91/1107-5F) 

Sper. 197327/GAR 
RR-1108-3 

Travel im of Urban Freeway Reconstruction 


PrWArD (A/TX- 91/11 1 108-3) 
PB91-197285/GAR 


RR-1902-1F 
Use, Availability and Cost-Effectiveness of Asphalt 
Rubber in Texas. 
(FHWA/TX-91/1902-1F) 
PB91-197301/GAR 


RR-2008-1F 
Performance Measures for Rural Transit Operators. 
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Institut Franco-Allemand de Recherches, Saint-Louis 


(France). 
N91-21173/0/GAR 147,648 
CA-37435 


fae National Lab., IL. 
'91010568/GAR 
CS-10-88 


145,124 


146,766 


California Univ., Berkeley 
N91-22016/0/GAR 


DA PROJ. 1L.1-61102-AH-45 
National Aeronautics and Spano Administration, Cleveland, 


OH. Lewis R 

N91-21243/1/GAR 146,500 
DA PROJ. 1L1-62211-A-47-A 

National Aeronautics and Space Administration, Cleveland, 

OH. Lewis Research Center. 

N91-21531/9/GAR 145,179 

N91-21534/3/GAR 145,151 
DAAA15-86-C-0098 


TSI, Inc., St. Louis, MO. 
AD-A234 014/9/GAR 


DAAG29-79-D-1002 


North Carolina Univ. at Chapel Hill. Dept. of Geology. 
AD-A233 685/7/GAR 146,995 


DAAG29-81-K-0077 
er Lee Univ., Houghton. Dept. of Chemis- 
Rb-Az04 136/0/GAR 
A234 136/0/GA 145,458 
DAAG29-85-C-0018 


Cornell Univ., ithaca, NY. Mathematical Sciences Inst. 
AD-A234 088/3/GAR 147,275 


DAAG29-85-K-0055 


145,966 


147,231 


Connecticut Univ., Storrs. 
AD-A233 907/5/GAR 
AD-A233 OSVS/GAR 


Connecticut U Storrs. Inst. of Materials Science. 
AD-A233 789/7/GAR 


ner gry 


Akron , OH. 
AD-A234 0 041/2/GAR 


DAAG29-85-K-0251 


Thayer School of E 
AD-A233 716/0/GA 


DAAL03-01-G-0006 


Gordon Research Conferences, Inc., Kingston, Ri. 
AD-A233 778/0/GAR 


DAAL03-86-C-0009 


Molecular Devices Corp., Menlo Park, CA. 
AD-A233 856/4/GAR 


DAAL03-86-D-0001 


Washington Univ., St. Louis, MO. Dept. of Physics. 
AD-A234 172/5/GAR 


DAALO3-86-G-0041 


Virginia Polytechnic Inst. and State Univ., Blacksburg. Dept. 
of ineering Science and Mechanics. 
AD-A233 880/4/GAR 146,952 


DAAL03-86-G-0044 
Pennsyivania State Univ., University Park. Dept. of Aero- 
space L veer | 
N91-21072/4/GA 145,698 
DAAL03-86-G-0056 


North Carolina State Univ. at Raleigh. 
AD-A234 025/5/GAR 145,978 


AD-A234 033/9/GAR 145,979 
North pcm ay ae at Raleigh. Dept. of Electrical 


and Comput a 
AD-A234 7350/0/ AR 145,982 
DAALO03-86-G-0063 
ppnecageee > tn Univ., Evanston, IL. Dept. of Materials Sci- 
AD-A233 58 TON/DIGAR 146,547 
DAAL03-86-K-0021 


Florida Univ., Gainesville. Space Astronomy Lab. 
AD-A234 246/7/GAR 


DAAL03-86-K-0125 
Rhode Island Univ., a hee of Mechanical Engi- 


AD ADRS ons Aoyied Meche 145,678 
DAAL03-86-K-0171 
pomey om ny tee - Tech., Cambridge. Center for intelli- 
D-A233 994/3/GAR 145,897 
AD-A234 142/8/GAR 145,899 
AD-A234 143/6/GAR 146,594 
a natn 


ter Univ., NY. Inst. of Optics. 
AO ALS | 779/8/GAR 


AD-A233 780/6/GAR 


145,617 
145,618 


145,594 


ineering, Hanover, NH. 


146,456 


146,811 


145,928 


145,341 


147,297 
145,954 


DAALO3-87-K-0126 


AD-A233 781/4/GAR 
AD-A233 782/2/GAR 
AD-A233 783/0/GAR 
AD-A233 830/9/GAR 
AD-A233 831/7/GAR 
AD-A233 885/3/GAR 
AD-A233 891/1/GAR 
AD-A234 301/0/GAR 
AD-A234 408/3/GAR 
DAAL03-86-K-0174 


Wisconsin Univ.-Madison. 
AD-A233 686/5/GAR 


147,298 
146,643 
145,955 
147,301 
147,302 
147,363 
147,305 
145,962 
147,319 


146,454 


. Engine Research Center. 
146,032 


146,997 


Wisconsin Univ.-Madison. 

AD-A234 074/3/GAR 

AD-A234 085/9/GAR 
DAAL03-86-K-0175 


Colorado State Univ., Fort Collins. 
AD-A234 237/6/GAR 


DAALO3-86-K-0176 


Rochester Univ., NY. Inst. of Optics. 
AD-A233 788/9/GAR 


DAAL03-87-K-0006 
Minois Univ. at Urbana-Champaign. Dept. of Civil Engineer- 
AB-A234 109/7/GAR 146,982 


145,340 


147,299 


Arbor. Center for High Frequency 


147,296 
145,952 
145,976 
147,374 
145,958 
147,381 
147,382 
147,315 
147,316 
145,983 
147,383 


Microelectronics. 

AD-A233 733/5/GAR 
AD-A233 734/3/GAR 
AD-A233 815/0/GAR 
AD-A234 097/4/GAR 
AD-A234 113/9/GAR 
AD-A234 262/4/GAR 
AD-A234 295/4/GAR 
AD-A234 328/3/GAR 
AD-A234 329/1/GAR 
AD-A234 330/9/GAR 
AD-A234 331/7/GAR 


Michi Univ., Ann Arbor. Dept. of Physics. 
AD- 992/7/GAR 


DAAL03-87-K-0046 


145,492 


Florida Univ., Gainesville. Quantum Theory Project. 
AD-A233 971/1/GAR 145,491 
DAAL03-87-K-0058 


Washington Univ., Seattle 
AD-A234 089/1/ GAR 


ee a 


Princeton Univ., NJ. Dept. of Physics. 
AD-A233 888/7/GAR 


AD-A233 900/0/GAR 
AD-A234 106/3/GAR 
DAALO3-87-K-0069 


. Quaternary Research Center. 
147,088 


Case Western Reserve Univ 

AD-A233 828/3/GAR 

AD-A233 829/1/GAR 
DAALO3-87-K-0093 


State Univ. of New York at Albany. 
AD-A234 924/2/GAR 


DAALO3-87-K-0094 
Washington Univ., Washington, DC. Dept. of Oper- 
ations Research. 
AD-A234 099/0/GAR 146,806 
DAAL03-87-K-0097 
llinois Univ. at Urbana-Champaign. Coordinated Science 
AD-A233 696/4/GAR 145,743 
AD-A234 234/3/GAR 145,820 
DAAL03-87-K-0102 
Alberta Univ., Edmonton. Dept. of Statistics and Applied 
AD-A234 332/5/GAR 145,902 
AD-A234 412/5/GAR 145,905 
DAALO3-87-K-0113 
a Polytechnic a. Troy, NY. on of Mechanical 
AD-A233 004/9/GAR 145,688 
DAALO3-87-K-0114 
New Mexico Univ., Albuquerque. Dept. of Mechanica! Engi- 
AD- 297/0/GAR 146,971 
DAALO3-87-K-0126 
Massachusetts Inst. of Tech., Cambridge. Research Lab. of 


Electronics. 
AD-A234 076/8/GAR 145,456 


September 1, 1991 CG-3 


147,314 





ee 


Utah U! Salt Lake Dept. of Bioengineeri 
AD-A233 803/6/GAR a - 


DAAL03-87-K-0138 


146,693 


Nebraska Univ.-Lincoin. 
AD-A234 141 1/0/GAR 


147,463 


Nebraska Univ.-Lincoin. Center for Electro-Optics. 
AD-A234 243/4/GAR 


DAALO3-87-K-0141 
Tufts Univ., Medford, 


ler. 
AD-A234 119/6/GAR 
DAAL03-87-K-0144 


New Mexico State Univ., Las Cruces. Dept. of Physics. 
AD-A234 314/3/GAR 147,313 


DAALO3-88-C-0013 


Fluorochem, Inc., Azusa, CA. 
AD-A233 732/7/GAR 


DAALO3-88-K-0004 


Texas Univ. at Austin. Dept. of Chemical Engineer: 
AD-A234 146/9/GAR "O45, 628 


AD-A234 147/7/GAR 145,629 
DAALO3-88-K-0012 


Texas Univ. at Austin. Dept. of Chemistry. 
AD-A233 748/3/GAR 


DAALO3-88-K-0025 
Oklahoma State Univ., Stillwater. Center for Laser Re- 


AD-A233 916/6/GAR 147,306 


AD-A234 447/1/GAR 147,320 
DAAL03-88-K-0026 


147,464 


MA. Electro-Optics Technology 
147,309 


145,452 


145,476 


Brown Univ., Providence, Ri 
see 940/7/GAR 
, Providence, Ri. Dept. of Physics. 
AD-A233 8: 952/1/GAR 
goed 


147,368 


147,969 


Johns Hopkins , Baltimore, MD. Dept. of we 
AD-A234 003/3/GAR 145,502 


AD-A234 247/5/GAR 145,509 
DAALO3-88-K-0040 


Yale Univ., New Haven, CT. Dept. of Applied Physics. 
AD-A233 695/6/GAR 147,293 


ge et 


Princeton Univ., NJ. 
AD-A234 047/ 9/GAR 


DAAL03-88-K-0050 
University of ee California, Los Angeles. Communica- 


tion Sciences Ins’ 
AD ADS 084/2/ S/GAR 
DAALO3-88-K-0068 


146,350 


145,747 


Southwest Research Inst., San Antonio, TX. 
AD-A233 911/7/GAR 


AD-A233 948/9/GAR 
AD-A234 312/7/GAR 
DAAL03-88-K-0074 


Yale Univ., New Haven, CT. Dept. of Biology. 
AD-A233 813/5/GAR 


AD-A234 402/6/GAR 
DAAL03-88-K-0086 


Colorado Univ. at Boulder. Dept. of Computer Science. 
AD-A233 965/3/GAR 146,612 


AD-A233 989/3/GAR 146,614 
DAALO03-88-K-0091 


Virginia Univ., Charlottesville. 
AD-A233 996/8/GAR 


146,353 
147,443 
147,234 


146,696 
146,668 


146,463 


Virginia Univ., Charlottesville. Dept. of Materials Science. 
AD-A234 105/5/GAR 146,477 


DAALO3-88-K-0102 


East Carolina Univ. School of Medicine, Greenville, NC. 
AD-A233 898/6/GAR 146,687 


DAALO3-88-K-0184 


Missouri Univ.-Rolla. 
AD-A234 400/0/GAR 


DAALO3-88-K-0188 
Rutgers - The State Univ., New Brunswick, NJ. Dept. of 


Chemistry. 
AD-A233 812/7/GAR 146,620 


yg em 


jorth Carolina Univ. at Chapel Hill. Dept. of ace * 
AD-AZSS 975/2/GAR 


eam oe 


State Univ. of New York at Albany. Dept. of Chemie, 
AD A233 ¢ 882/0/GAR 


AD-A233 895/2/GAR 
DAALO03-89-C-0001 


Massachusetts Inst. of Tech., Cambridge. 
AD-A233 960/4/GAR 147,458 


Massachusetts Inst. of Tech., Cambridge. Research Lab. of 
Electronics. 


CG-4 


146,550 


5,623 


145,486 
146,662 
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AD-A233 967/9/GAR 
AD-A234 133/7/GAR 
AD-A234 296/2/GAR 
AD-A234 337/4/GAR 
AD-A234 399/4/GAR 
DAAL03-89-C-0032 


DCW Industries, Inc., La Canada, CA. 
AD-A234 249/1/GAR 


DAALO3-89-G-0090 


147,459 
147,462 
147,312 
145,963 
145,964 


147,276 


Texas Univ. at i ion. Dept. of Aerospace Engineering. 
AD-A234 410/9/GA! 146,433 
DAALO03-89-K-0001 


Pittsburgh Univ., PA. Surface Science Center. 
AD-A234 096/6/GAR 


DAAL03-89-K-0024 
Colorado School of Mines, Golden. Center for Wave Phe- 


nomena. 
AD-A234 244/2/GAR 147,259 
DAAL03-89-K-0025 


Boston Univ., MA. Center for Polymer Studies. 
AD-A234 075/0/GAR 


DAALO03-89-K-0049 


California Inst. of Tech., Pasadena. 
AD-A233 896/0/GAR 145,977 


AD-A234 042/0/GAR 147,372 
California Inst. of Tech., Pasadena. Dept. of Electrical Engi- 


AD-A2S4 
AD-A234 248/3/GAR 146,490 
DAALO03-89-K-0053 

oe a Univ., Ithaca, NY. Lab. of Atomic and Solid State 


Physics. 
AD-A233 968/7/GAR 147,370 
DAAL03-89-K-0078 
California Univ., Santa Barbara. Dept. of Electrical and 


Computer Engineering. 
AD-A234 238/4/GAR 145,960 


DAAL03-89-K-0085 
Texas A and M Univ., College Station. Dept. of Electrical 


ADASS4 S0/4/GaR 145,938 

AD-A234 277/2/GAR 145,939 

AD-A234 326/7/GAR 146,000 

AD-A234 341/6/GAR 146,001 
DAAL03-89-K-0101 

Massachusetts Inst. of Tech., Cambridge. Dept. of Chemis- 


Ab-Azsa 276/4/GAR 145,459 


Massachusetts Univ., Amherst. Dept. of Chemistry. 
AD-A234 045/3/GAR 


AD-A234 046/1/GAR 
DAALO03-89-K-0102 


Stanford Univ., CA. Dept. of Electrical Engineering. 
AD-A233 804/4/GAR 


AD-A233 970/3/GAR 
AD-A234 239/2/GAR 
DAALO03-89-K-0107 


Texas Univ. at Austin. Dept. of Chemistry. 
AD-A234 112/1/GAR 


AD-A234 235/0/GAR 
yy a ert 15 


h Carolina State Univ. at Raleigh. 
AD ALSS 897/8/GAR 


DAAL03-89-K-0129 


— Univ. of New York at Binghamton. Center for Statis- 
tics Quality Control and Design. 
AD-A233 697/2/GAR 


DAAL03-89-K-0130 
Johns Hopkins Univ., ee | MD. Dept. of Electrical En- 


greet and Computer 
D-A233 693/1/GAR 145,742 
AD-A233 951/3/GAR 145,896 
AD-A234 026/3/GAR 145,759 
DAAL03-89-K-0133 
Michigan Univ., Ann Arbor. Dept. of Materials Science and 
pour & 
AD-A234 338/2/GAR 146,431 
DAAL03-89-K-0142 


North Carolina State Univ. at Raleigh. 
AD-A234 114/7/GAR 


DAAL03-89-K-0160 
Philadelphia Coll. of PI 


Chemistry. 
AD-A233 837/4/GAR 
DAAL03-89-K-0162 


Boston Univ., MA. Dept. of Chemistry. 
AD-A233 890/3/GAR 


DAAL03-89-K-0164 
Texas Univ. at Austin. Dept. of Chemistry. 


145,503 


145,501 


145,497 
145,498 


147,300 
145,957 
145,961 


145,479 
145,508 


146,549 


145,886 


145,779 





y and Sci , PA. Dept. of 


147,303 


AD-A233 974/5/GAR 

AD-A234 144/4/GAR 

AD-A234 145/1/GAR 
yr terol 


California Univ., Angeles. Device Research Lab. 
AD-A234 122/0/GAR 


AD-A234 401/8/GAR 
DAAL03-89-K-0169 
New Mexico State Univ., Las Cruces. Dept. of Electrical 


and Computer E 
AD-A234 263/2/GAR 145,924 
DAAL03-89-K-0176 


Cornell Univ., Ithaca, NY. 
AD-A234 407/5/GAR 


DAAL03-90-C-0008 
IBM Thomas J. Watson Research Center, Yorktown 


Heights, NY. 

AD-A233 892/9/GAR 147,364 
AD-A233 899/4/GAR 147,365 
AD-A233 909/1/GAR 147,366 
AD-A233 972/9/GAR 147,371 
AD-A234 092/5/GAR 147,373 
AD-A234 148/5/GAR 147,377 
AD-A234 149/3/GAR 147,378 
AD-A234 241/8/GAR 147,379 
AD-A234 260/8/GAR 147,380 
AD-A234 409/1/GAR 147,985 

DAAL03-90-C-0025 


145,455 
147,376 
145,627 


145,959 
145,984 


146,625 


Advanced Countermeasure Systems, Sacramento, CA. 
AD-A234 242/6/GAR 145,749 
ea 


Colorado , Boulder. Dept. of Physics. 
AD A239 906/7/GAR 


DAAL03-90-G-0045 

Texas A and M Research Foundation, College Station. 

AD-A234 110/5/GAR 146,309 
DAAL03-90-G-0069 

Texas A and M Univ., College Station. Dept. of Statistics. 

AD-A233 690/7/GAR 146,616 
DAAL03-90-G-0091 

Texas A and M Univ., College Station. 

AD-A233 910/9/GAR 


DAAL03-90-G-0110 


146,428 


Connecticut Univ. Health Center, Farmington. 
AD-A234 140/2/GAR 146,664 


Connecticut Univ. Health Center, Farmington. Dept. of Bio- 


chemistry. 

AD-A234 245/9/GAR 146,698 
DAALO3-90-G-0182 

California Univ., Los Angeles. Dept. of Electrical Engineer- 

AD-A233 950/5/GAR 145,969 

AD-A233 995/0/GAR 145,970 
DAAL03-90-G-0228 


Georgia Inst. of Tech., Atlanta. 
AD-A233 745/9 


DAAL03-91-G-0050 
Texas Univ. at Austin. Computer and Vision Research 


Center. 
AD-A234 261/6/GAR 145,887 
AD-A234 386/1/GAR 146,397 


DACA76-85-C-0010 
Massachusetts Inst. of Tech., Cambridge. Artificial Intelli- 


| ee Lab. 
D-A234 419/0/GAR 
AD-A234 421/6/GAR 
AD-A234 424/0/GAR 
AD-A234 425/7/GAR 
AD-A234 500/7/GAR 
DACA89-89-K-0004 
New Hampshire Univ., Durham. 
AD-A234 071/9/GAR 
DACW29-86-D-0092 
Coastal Environments, Inc., Baton Rouge, LA. 
AD-A233 755/8/GAR 
DACW29-88-D-0121 
Goodwin (R. Christopher) and Associates, Inc., New Orle- 


ans, \. 
AD-A234 366/3/GAR 145,350 


DACW29-88-D-0122 
Coastal Environments, Inc., Baton Rouge, LA. 
AD-A234 018/0/GAR 
DAJA45-89-M-0213 
Vrije Univ., Brussels (Belgium). 
AD-A234 316/8 


145,953 


145,888 
145,906 
145,889 
145,908 
146,690 


147,200 


147,201 


146,494 





DAJA45-90-M-0283 


International Centre for 
AD-A233 921/6/GAR 
DAJA45-90-M-0390 


Powe Sens R 


Theoretical Physics, Trieste (Italy). 
147,367 


145,310 





145,638 


California Univ., San Francisco. School of Pharmacy. 
AD-A233 699/8/GAR 


DAMD17-86-C-6279 


146,638 


Massachusetts Univ. Medical Center, Worcester. 
AD-A233 718/6/GAR 


DAMD17-86-G-6036 


National R h Council, Washi , DC. 
AD-A234 378/8/GAR 


AD-A234 379/6/GAR 
DAMD17-87-C-7070 

Ki Univ. Research 

ADAzad 741/8/GAR 
DAMD17-87-C-7137 

California Univ., Los Angeles. 

AD-A233 753/3/GAR 
DAMD17-87-C-7140 


146,641 





146,848 
146,972 


Foundation, Lexington. 
146,803 


146,619 


Louisville Univ., KY. 
AD-A229 323/1/GAR 
DAMD17-87-C-7188 


Virginia Univ., Charlottesville 
AD-A233 710/3/GAR 


DAMD17-87-G-7018 


Clinical Research Centre, Nairobi (Kenya). 
AD-A234 020/6/GAR 


DAMD17-88-C-8097 


146,691 
146,786 
146,707 


California Univ., San Fi 

AD-A234 441/4/GAR 
DAMD17-88-C-8115 

Research Triangle Inst., Research Triangle Park, NC. 

AD-A233 691/5/GAR 146,810 
DAMD17-88-C-8133 


146,646 


Harvard School of Public Health, Boston, MA. 
AD-A233 705/3/GAR 
DAMD17-88-C-8136 
Maryland Univ. B 
AD-A229 594/7/GAR 
DAMD17-88-C-81699 


146,692 





County, Cat ille. Dept. of An- 


146,640 


Rockefeller Univ., New York. 
AD-A233 822/6/GAR 
DARPA ce ie Hf 


Stanford Univ., CA. Dept. of Computer Science. 
AD-A233 OTTTGAR 


go ee 


SatCon Corp., Cambridge, MA. 
NO121 19078 ae/aaR 


DE-AC-02-76ER-1198 
- eee Center for Composite Materials Research, Urbana, 
AD-A234 079/2/GAR 146,424 
DE-AC05-840R-21400 


Oak R National Lab., TN. 
N91-21363/7/GAR 


N91-21364/5/GAR 
NUREG/CR-5592/GAR 
DE-AC05-840R21400 


Oak Ri National Lab., TN. 
AD-AZSS 858/0/GAR 


DE-AC06-76RLO-1830 


Battelle Pacific Northwest Labs., Richland, WA. 
PB91-196683/GAR 

DE-AC07-761D0157 
Idaho National Engineering Lab., Idaho Falls. 
AD-A233 904/27 

DE-AC07-761D01570 


idaho National rary ing Lab., Idaho Falls. 
NUREG/CR-5543/GAR = 


NUREG/CR-5663/GAR 
DE-Al01-76ET-20320 


Cornell Univ., Ithaca, NY. 
N91-21625/9/GAR 


DE-A101-85CE-50162 
fay eee 9 and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N91-21302/5/GAR 146,509 
DE-Al05-83ER-40017 


Naval Research Lab., 
AD-A234 354/9/GAR 


145,394 


145,797 


147,665 


146,579 
146,580 
147,178 


146,812 


146,148 


146,960 


147,150 
147,152 


146,077 


Washington, DC. 
147,317 
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DE-1824-B124-A1 
Lockheed Engineering and Sciences Co., 
PB91-195990/GAR 

DFG ME 796/1-2 
Stuttgart Univ. (Germany, F.R.). 


ale und 
TIB/A91-00739/GAR 


DHHS-90-AR0103 


Inc., Las Vegas, 
146,289 


Inst. fuer Thermische 
” 145,138 


Jewish Federation Council of Greater Los Angeles, CA. 
PB91-194522/GAR 


DI-14-08-0001-G1490 
Pennsylvania State Univ., University Park. Dept. of Meteor- 
PB91-195818/GAR 147,089 
Di-14-08-0001-G1493 


Montana State Univ., Bozeman. Dept. of Microbiology. 
PB91-195800/GAR 146,704 


DI-14-08-0001-G 1502 
Texas Univ. at Austin. Center for Research in Water Re- 


sources. 
PB91-195784/GAR 146,287 
DI-14-08-0001-G1560 
Illinois Univ. at Urbana-Champaign. Water Resources 
Center. 
PB91-192401/GAR 146,278 
Di-14-08-0001-G 1591 


147,711 


h Center, Knoxville. 
147,040 





Te Water Ri 

PB91-195768/GAR 
Di-14-08-001-G 1638 

Minnesota Univ., Minneapolis. Dept. of Civil and Mineral En- 


891-196792/GAR 146,288 
Di-14-12-0001-10683 


Battelle/Marine Sciences Lab., Sequim, WA. 
PB91-192625/GAR 


Carney (Diane)., Seattle, Washington, DC. 
PB91-192609/GAR 
DI-14-12-0001-30262 
Battelle Ocean Sciences, Duxbury, MA. 
PB91-192641/GAR 
PB91-192658/GAR 
DL-99-9-3485-98-009-02 
Jobs for the Future, Inc., Somerville MA. 
PB91-191742/GAR 
DNA001-87-C-0169 
Mission Research Corp., Santa Barbara, CA. 
AD-A234 051/1/GAR 
DNA001-87-C-0180 


Florida Univ., Sete. Dept. of Electrical tea 
AD-A234 306/9/GAR 957 


DRET-88/214 
Institut Franco-Allemand de Recherches, Saint-Louis 


(France). 
N91-21831/3/GAR 147,269 
ee 10G56 


Analysis and Technology, Inc., New London, CT. 
AD-A233 758/8/GAR 


DTCG39-89-C-80671 


Ai is and Technology, inc., New London, CT. 
AD-A229 392/6/GAR 


DTFA01-80-Y-10524 
National Severe Storms Lab., Norman, OK. 
N91-21671/3/GAR 

DTFA03-88-C-00024 
Dayton Univ., OH. Research Inst. 

AD-A234 016/4/GAR 

DTFH61-85-C-00073 


STS Consultants Ltd., Northbrook, IL. 
PB91-197269/GAR 


DTOS-88-G-0001 
Massachusetts Inst. of Tech., Cambridge. Center for Trans- 


— ition Studies. 
'B91-190801/GAR 147,712 
EPA-R-809484 
National Fisheries Contaminant Research Center, La 
Crosse, WI. Field Research Station. 
PB91-196345/GAR 146,296 


EPA-R-812150-02-0 


Maryland Univ., College Park. Dept. of Botany. 
PB91-196295/GAR 


satan 1 


146,329 
146,328 


146,279 
146,280 


147,621 


147,356 


146,872 
146,867 
145,330 
145,139 


145,676 


145,196 


Maryland U College Park. Dept. of Botany. 
PB91- 196287 /GAR 


EPA-X 1-000466-01 
Oregon State 
PB91-191700/ 

EPA-68-02-3988 


Acurex Corp., Research 
PB91-196444/GAR 


EPA-68-02-4288 
Radian Corp., Research Triangle Park, NC. 


145,195 


it. of Environmental Quality, Portland. 
R 146,221 


Triangle Park, NC. 
146,232 


F19628-90-C-0002 


PB91-196451/GAR 
EPA-68-02-4450 

— Environmental Technology, Inc., Research Trian- 

Beer 196121/GAR 146,727 

PB91-197418/GAR 146,800 
EPA-68-02-4701 


146,140 


Acurex Corp., Research Triangle Park, NC. 
PB91-196444/GAR 


PB91-196493/GAR 


146,232 
146,142 


Arizona Univ., Tucson. Dept. of Chemical Engineering. 
PB91-196329/GAR 146,138 


EPA-68-03-3249 

Lockh d Engineering and Sci Co., 
PB91-195990/GAR 

EPA-68-03-3413 


c 





Inc., Las Vegas, 
146,289 











t i | Progr . Inc., Cincinnati, OH. 
PB91-196626/GAR 


EPA-68-03-3429 
Montgomery (James M.) Consulting Engineers, Inc., Pasa- 
PB91-196378/GAR 146,230 
EPA-68-C8-0058 


GeoTrans, Inc 
PB90-274549/GAR 


EPA-68-CO-0021 


146,235 


146,220 


Technical Resources, Inc., Davis, CA. 
PB91-196014/GAR 
ESA-6648/86/NL/PB 
peas Ruimteonderzoek Nederland, Groningen. Lab. 
N91 NOT.22086/7/GAR 
ESA-6899/86/NL(SC) 


ELAB-RUNIT, Trondheim (Norway). 
N91-21164/9/GAR 


ESA-7898/88/NL/PB(SC) 
paar 5B Ruimteonderzoek Nederland, Groningen. Lab. 
N91-22046/7/GAR 145,988 
F046 11-89-C-0042 


146,177 


145,988 


145,771 


Phasex Corp., Lawrence, M. 
AD-A234 285/5/GAR 
F04701-88-C-0089 


Aerospace Corp., El Segundo, CA. 
AD-A233 756/6/GAR 


Aerospace Corp., El Segundo, CA. Lab. Operations. 
AD-A233 981/0/GAR 


F08635-85-C-0122 


145,937 


145, 716 


Battelle Columbus Labs., OH 
AD-A234 251/7/GAR 
F11624-88-D-0001 


145,691 


Science Applications International Corp., O’Fallon, IL. 
AD-A233 Sfers/GAR 146, 


AD-A234 095/8/GAR 
AD-A234 320/0/GAR 
PINES SE-OONS 


and Time Sy 
ADAaS4 308/5/GAR 


F19628-86-K-0039 


State Univ. of New York at Stony Brook. Dept. of Physics. 
AD-A234 526/2/GAR 145,944 


F19628-87-C-0003 


Northwest Research Associates, inc., Bellevue, WA. 
AD-A234 454/7/GAR 


F19628-87-C-0031 
RMS Ti poo oh Inc., Lexington, MA. 
AD-A234 286/3/G. 


F19628-88-D-0031 
Unisys Defense Systems, Reston, VA. Tactical Systems 
Div. 
AD-A234 445/5/GAR 145,830 
F19628-88-K-0004 


Lowell Univ., MA. Center for Atmospheric Researc'! 
AD-A234 440/6/GAR 


F19628-88-K-0042 





Inc., Beverly, MA 
145,971 


145,306 


145,750 


45,751 


Southern Methodist Univ., Dallas, TX. Dept. of Statistics. 
AD-A234 287/1 ‘GAR 145,926 


Bb spe 


Radex, Inc., Bedford, MA. 
AD-A234 4 455/4/GAR 


F19628-89-C-0174 


145,831 


ARCO Power Technolog' 
AD-A234 289/7/GAR 
F19628-90-C-0002 


Massachusetts Inst. of Tech., Lexington. Lincoin Lab. 
AD-A233 722/8/GAR 145,744 


AD-A233 723/6/GAR 145,883 
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gton, DC. 
145,929 





AD-A233 724/4/GAR 
AD-A233 725/1/GAR 
AD-A233 726/9/GAR 
AD-A233 727/7/GAR 
F29638-87-K-0012 


Lowell Univ., MA. Center for Atmospheric Research. 
AD-A233 883/8/GAR 


F30602-87-D-0183 
G ia Tech Research Inst., Atlanta. 
AD- 525/4/GAR 
F30602-88-D-0025 


Brandeis Univ., Waltham, MA. Dept. of Chemistry. 
AD-A234 448/9/GAR 


F30602-88-D-0026 


Cal: UB Research Center, Buffalo, NY. 
AD- 449/7/GAR 


F30602-88-D-0027 


146,952 
145,927 
147,295 
145,774 


145,305 
145,930 
147,336 
145,780 


Univ., NY. 

‘A234 524/7/GAR 145,781 
Syracuse Univ., NY. Dept. of Electrical and Computer Engi- 
a. 

AD- 310/1/GAR 145,775 
F336 15-84-K-2408 


Northwestern Univ., Evanston, IL. 
AD-A233 736/8/GAR 


F33615-85-C-4503 
Krug Life Sciences, San Antonio, TX. 
AD-A234 436/4/GAR 
F336 15-86-C-3414 
Rockwell international, Los Angeles, CA. North American 


Aircraft Operations. 
AD-A234 456/2/GAR 145,147 


ye nani 


i Research Labs., Inc., Dayton, OH. 
Al A233 751/7/GAR 


F33615-87-C-1454 
—_ Univ., “pants Ri. Dept. of Cognitive and Lin- 


tic Science: 
191-21762/8/GAR 145,932 


145,689 


146,818 


146,548 


F33615-87-C-2737 


Northwestern Univ., Evanston, IL. Dept. of Chemistry. 
AD-A233 785/5/' GAR 


eae an 


Cornell Ui Ithaca, NY. 
No1-21080/7/GAR 


145,732 


145,684 
Detroit Diesel Allison, Indianapolis, IN. 
N91-21081/5/GAR 

F336 15-87-D-0609 


2 Inst. of Tech., Cambridge. Dept. of Electri- 
cal Engineering and Computer Science. 
AD- 221/0/GAR 146,764 


F336 15-88-C-0631 


Krug Life Sciences, San Antonio, TX. 
AD-A233 953/9/GAR 


F41689-86-D-0052 


Air Force Human Resources Lab., Brooks AFB, TX. 
AD-A234 292/1/GAR 


F49620-85-C-0013 


Morehouse Coll., Atlanta, GA. 
AD-A234 288/9/GAR 


F49620-85-C-0027 
Cincinnati Univ., OH. 
N91-21068/2/GAR 

F49620-87-C-0024 


Alaska Univ., Fairbanks. Geophysical inst. 
AD-A234 450/5/GAR 


AD-A234 523/9/GAR 
F49620-87-C-0074 


National Aeronautics and Space Administration, Hampton, 
VA. Langley Research Center. 
N91-21732/3/GAR 145,875 


F49620-89-C-0096 


Nationa! Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N91-21090/6/GAR 145,107 


F196928-90-C-0002 


Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
AD-A234 181/6/GAR 


FC21-86MC11076 
University of Wyoming Research Corp., Laramie. Western 
Research Inst. 
DE91002003/GAR 146,213 
DE91002018/GAR 147,041 
DE91002034/GAR 146,256 
FC22-83FE60149 
a Inst. for Petroleum and Energy Research, Bartles- 


le, OK. 
DE91008240/ GAR 146,035 


FC22-89PC89904 


Southern Iilinois Univ. at Carbondal 
Utilization Research Center. 


CG-6 VOL. 91, No. 17 


145,099 


146,163 


146,970 


145,717 


145,694 


145,311 
145,312 


145,748 
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DE91010379/GAR 
FC22-90PC89659 


Babcock and Wilcox Co., Alliance, OH. 
DE91010517/GAR 


FG01-87CE 15308 


Virginia Hey Inst. and State Univ., Blacksburg. 
DE91006740/GAR 145,711 


Q01-87CE 18320 
Univ., Fayettevill 


5291009990/GAR 
FG01-88CE26571 


San Francisco Public Utilities Commission, CA. Bureau of 
Energy Conservation. 
DE91009991/GAR 146,015 


FG01-89CE 15453 


Humbug Mountain Research Labs., Duarte, CA. 
DE91009979/GAR 


FG02-85ER45209 
Northwestern Univ., Evanston, IL. Dept. of Materials Sci- 


ence. 
DE91010640/GAR 
FG02-86ER 13570 


Indiana Univ. at Bloomington. Dept. of Chemistry. 
DE91010625/GAR 


FG02-86ER53218 


Wisconsin Univ.-Madison. 
DE91011010/GAR 147,340 


Wisconsin Univ.-Madison. Center for Plasma Theory and 


Computation. 
DE91010969/GAR 147,339 
FG02-86ER53233 


City Univ. of New York. 
DE91010616/GAR 


DE91010932/GAR 
FG02-87ER60557 
Colorado Univ. at Denver. Center for Environmental Sci- 


ences. 

DE91007575/GAR 146,310 
FG02-88ER45364 

— Univ., Ithaca, NY. Lab. of Atomic and Solid State 


DE 91010610/GAR 146,528 
FG02-89ER 14084 
Massachusetts Inst. of Tech., Cambridge. Earth Resources 


DE91010259/GAR 146,999 
FG02-89ER53291 


Wisconsin Univ.-Madison. Dept. of Physics. 
DE91011071/GAR 


FG02-89ER60883 
a Univ., Laramie. Dept. of Geography and Recrea- 


DE91010191/GAR 145,324 
FG02-89ER69017 


Massachusetts Univ., Amherst. 
DE91010321/GAR 


FG02-90ER60977 
— Univ., Laramie. Dept. of Geography and Recrea- 


Des10101 91/GAR 145,324 
FG02-91ER54110 
Seem Inst. of Tech., Cambridge. Plasma Fusion 
inter. 
DE91011076/GAR 
FG03-88ER 13842 


California Univ., Santa Barbara. Dept. of Chemistry. 
DE91010359/GAR 


FG03-88ER60673 


California Univ., Davis. Dept. of Biological Chemistry. 
DE91010307/GAR 146,670 


FG05-86ER 13496 


Oklahoma State Univ., Stillwater. 
DE91009519/GAR 


FG07-851D12608 


Purdue Univ., Lafayette, IN. 
DE91009999/GAR 


DE91010649/GAR 
DE91010669/GAR 
DE91010713/GAR 
DE91010714/GAR 
DE91010715/GAR 
FG08-85NV10461 
Department of Energy, Carson City, NV. Nevada Nuclear 
Waste Project Office. 
DE91010601/GAR 146,199 
DE91010606/GAR 146,200 
Yr ug 


eorgia Univ., Athens. Complex Carbohydrate Center. 
Deo iO 10818/GAR 146,672 


146,038 


146,048 





Dept. of Mechanical Engineer- 
145,184 


147,278 


147,387 


145,529 


147,337 
147,338 


147,473 


145,343 


147,096 


45,528 


146,636 


145,209 
145,210 
145,211 
145,212 
145,213 
145,214 


FG09-88ER 13970 


Georgia Univ., Athens. Complex Carbohydrate Center. 
DE91009872/GAR 146,627 


DE91010621/GAR 146,629 
FG09-90ER20012 


Georgia Univ. Research Foundation, Inc., Athens. 
DE91010655/GAR 


rs page 


in Univ., OH. Dept. of Chemical Engineering. 
DES TOIOSSB/GAR 


FG22-88PC88925 


Grambling State Univ., LA. Dept. of Chemistry. 
DE91008956/GAR 


FG22-89BC 14250 
Illinois Dept. of Energy and Natural Resources, Springfield. 
Geological Survey. 
DE91010292/GAR 147,048 
FG22-89BC 14403 


Texas Office of the Governor, Austin. 
DE91009216/GAR 


FG22-89BC 14432 
—— ee, New York. School of Engineering and Ap- 


Beso1002: 002228/ GAR 147,043 
FG22-89PC89762 


North Carolina Agricultural and Technical State Univ., 
Greensboro. Dept. of Chemical Engineering. 
DE91010554/GAR 


DE91010558/GAR 
FG22-89PC89768 


Florida State Univ., Tallahassee. Dept. of Physics. 
DE91010537/GAR 146,114 


FG22-90BC 14600 
Unive of Southern California, Los Angeles. Dept. of Pe- 
Des 1002282/GAR” 


FG22-90PC90176 


Iilinois Dept. of Energy and Natural Resources, Springfield. 
DE91010498/GAR 146,039 


DE91010500/GAR 146,040 
DE91010501/GAR 146,041 
DE91010510/GAR 146,046 
DE91010511/GAR 146,701 
DE91010512/GAR 146,702 
DE91010514/GAR 146,047 


lilinois State Geological Survey Div., Champaign. 
DE91010505/GAR 146,043 


DE91010506/GAR 146,044 
Kentucky Univ., Lexington. Center for Applied Energy Re- 


search. 
DE91010503/GAR 146,042 


Michi Biotechnology Inst., Lansing. 
DES 101051 3/GAR 


Southern Illinois Univ. at Carbondale. 
DE91010507/GAR 


DE91010509/GAR 
FG22-90PC90291 
Delaware Univ., Newark. Center for Catalytic Science and 


Technology. 
DE91010344/GAR 146,037 
FG79-89BP92431 


Washington State Univ., Pullman. Dept. of Animal a. 
DE91009708/GAR 146,700 


FINEP-537/CT 
Instituto de Pesquisas Espaciais, Sao Jose dos Campos 


(Brazil). 
N91-22060/8/GAR 145,295 
GM29721 


Brookhaven National Lab., Upton, NY. 
DE91010372/GAR 


GRI-P9987-0275-S 


Texas Univ. at Austin. Dept. of Petroleum Engineering. 
PB91-195867/GAR 147,065 


GRI-5080-260-1303 
Florida Univ., Gainesville. Inst. of Food and Agricultural Sci- 
ences. 
PB91-194365/GAR 146,058 
GRI-5082-211-0708 


Texas Univ. at Austin. Bureau of Economic Geology. 
PB91-194340/GAR 


GRI-5083-211-0817 


ICF Resources, Inc., Fairfax, VA. 
PB91-194274/GAR 


GRI-5084-252-1144 
Brookhaven National Lab., Upton, NY. Dept. of Applied Sci- 


ence. 
PB91-194290/GAR 146,056 


145,192 


146,049 


146,034 


147,045 


146,052 
146,053 


147,044 


146,029 


146,113 
146,045 


146,671 


147,064 


147,062 





GRI-5086-241-1220 


American Gas Association Labs., Cleveland, OH. 
PB91-194316/GAR 


PB91-194324/GAR 
GRI-5086-245-1238 


NAHB National Research Center, Upper Marlboro, MD. 
PB91-195842/GAR 146,071 


PB91-195859/GAR 146,072 
GRI-5086-260-1303 
Florida Univ., Gainesville. Inst. of Food and Agricultural Sci- 


ences. 
PB91-194381/GAR 146,059 
GRI-5086-260-1307 


Pennsylvania State Univ., University Park. 
PB91-194332/GAR 


GRI-5086-260-1320 


Pennsylvania State Univ., University Park. 
PB91-194332/GAR 


GRI-5088-212-1718 


Texas Univ. at —_ Bureau of Economic Geology. 
PB91-195834/GAR 


GRI-5088-260-1731 


Maurer Engineeri 
PB91-195891/GA\ 


PB91-195909/GAR 
PB91-195917/GAR 
PB91-195925/GAR 
PB91-195933/GAR 
a oo a 729 


Elect Power Conditioning, Inc., Corvallis, OR. 
PBOT- 95875/GAR 


GRI-5090-211-1940 


CER Corp., Las Vegas, NV. 
PB91-194282/GAR 


GRI-5090-213-2016 


Graham (Reuben L.), Inc., Charleston, WV. 
PB91-194266/GAR 


HCFA-500-88-0055 


Research Tri oA Inst., Research Triangle Park, re 
PB91-780205/ 


IEUP 10101071 


Freie Univ. Berlin (Germany, F.R.). 
TIB/A91-00793/GAR 


on 


nesota Dept. of Health, Minneapolis. 
PEO 197376/GAR 


PB91-197434/GAR 
MDA903-82-C-0531 


Human Resources Research Organization, Alexandria, VA. 
AD-A233 750/9/GAR 146,954 


MDA903-85-C-0030 


RAND Corp., Santa Monica, CA. 
AD-A234 132/9/GAR 


a te 139 


Logistics Management Inst., Bethesda, MD. 
AD-A233 "er 1/GAR 


MDA903-88-D-1000 


145,220 
145,221 


146,057 
146,057 
146,061 


, Inc., Houston, TX. 
147,066 


147,067 
147,068 
147,069 
147,070 


146,079 
147,063 


147,061 


146,338 


146,345 
146,346 


145,365 


146,210 





| Corp., McLean, VA. 
146,833 


146,834 
146,835 


Science Applications | 
AD-A233 962/0/GAR 
AD-A233 963/8/GAR 
AD-A233 964/6/GAR 
MDA903-89-C-0003 
Institute for Defense Analyses, Alexandria, VA. 
AD-A229 491/6/GAR 
AD-A233 757/4/GAR 
AD-A233 759/0/GAR 
AD-A233 760/8/GAR 
MDA903-90-C-0004 
RAND Corp., Santa Monica, CA. 
AD-A233 713/7/GAR 
MIPR-DAMRO7801 
Naval Postgraduate School, Monterey, CA. 
AD-A234 470/3/GAR 
MIPR-107-91 


Stanford Univ., CA. apes L. Ginzton Lab. of Physics. 
AD-A233 969/5/GAR 147,307 


MMC-T-75133740 
New England Aquarium, Boston, MA. 
PB91-194431/GAR 
MMC-T-75133753 


New England Aquarium, Boston, MA. 
PB91-194431/GAR 


N00014-79-C-0683 
Columbia Univ., New York. Dept. of Chemistry. 
AD-A233 893/7/GAR 
AD-A234 300/2/GAR 
N00014-80-C-0117 
Saint Joseph’s Univ., Philadelphia, PA. Dept. of Chemistry. 


146,868 
146,955 
146,956 
146,957 


145,433 


145,370 


147,187 


147,187 


145,454 
145,460 


CONTRACT/GRANT NUMBER INDEX 


AD-A234 305/1/GAR 
N00014-80-C-9455 
Pittsburgh Univ., PA. Inst. for Computational Mathematics 


and Applications. 
AD-A234 416/6/GAR 145,827 
eo 


Florida State Univ., Tallahassee. Dept. of Oceanography. 
AD-A233 852/3/GAR 


N00014-62-K-0280 


Pittsburgh Univ “PA. _Dept. of Chemistry. 
808/5/G 


Pittsburgh Univ., om “urtece Science Center. 
AD-A234 098/2/GAR 
N00014-83-K-0600 


Rockefeller Univ., New York. 
AD-A234 311/9/GAR 


N00014-84-K-0017 
Michigan Univ., Ann Arbor. Communications and Signal 
AD-A233 826/7/GAR 147,208 
N00014-84-K-0201 
Pennsylvania State Univ., University Park. Dept. of Materi- 
als Science and E 


gineering. 
AD-A233 922/4/GAR 146,514 


pee ee 


146,622 


147,191 


146,666 


Scripp: of Oceanography, La Jolla, CA. 
AD no34 0 019/8/GAR 


N00014-85-G-1241 
Massachusetts Inst. of Tech., Cambridge. Dept. of Earth, 
Sciences. 


Atmospheric and Plane 

AD-A234 365/5/GAR 147,214 
N00014-85-K-0124 

Massachusetts Inst. of Tech., Cambridge. Artificial intelli- 


= Lab. 

D-A234 418/2/GAR 146,722 
AD-A234 419/0/GAR 145,888 
AD-A234 420/8/GAR 146,399 
AD-A234 421/6/GAR 145,906 
AD-A234 422/4/GAR 145,907 
AD-A234 424/0/GAR 145,889 
AD-A234 425/7/GAR 145,908 
AD-A234 500/7/GAR 146,690 

N00014-85-K-0168 
Massachusetts Inst. of Tech., Cambridge. Lab. for Comput- 


er nce. 
AD-A234 404/2/GAR 145,826 
N00014-85-K-0198 


ea Univ., Pi School of 
Industrial Administration. 
AD-A233 703/8/GAR 146,589 


Carnegie-Melion Univ., Pittsburgh, PA. Management Sci- 
ences Research Group. 
AD-A233 774/9/GAR 146,590 


N00014-85-K-0217 


New Orleans Univ., LA. Dept. of Chemistry. 
AD-A233 993/5/GAR 


AD-A234 028/9/GAR 

AD-A234 116/2/GAR 

AD-A234 298/8/GAR 
N00014-85-K-0488 


Vanderbilt Univ., Nashville, TN. Dept. of Mathematics. 
AD-A234 321/8/GAR 146,596 


AD-A234 392/9/GAR 146,598 
fg ane 


Rensselaer Polytechnic Inst., Troy, NY. Dept. of Chemistry. 
AD ADSS 315/0/GAR 146,430 


N00014-85-K-0685 
Massachusetts Inst. of Tech., Cambridge. Artificial Intelli- 
nce Lab. 
Rb-azaa 423/2/GAR 146,400 
N00014-85-K-0808 


Pittsburgh Univ., PA. 
AD-A234 340/8/GAR 145,513 


Pittsburgh Univ., PA. Dept. of Physics and Astronomy. 
AD-A234 264/0/GAR 146,491 


AD-A234 278/0/GAR 146,492 

AD-A234 279/8/GAR 146,493 

AD-A234 327/5/GAR 146,495 
N00014-86-K-0395 


California Univ., Los Angeles. 
AD-A233 739/2/GAR 145,795 


AD-A233 740/0/GAR 145,893 
California Univ., Los Angeles. Center for the Study of Eval- 


uation. 

AD-A233 754/1/GAR 145,388 

AD-A234 091/7/GAR 146,617 

AD-A234 359/8/GAR 145,903 
N00014-86-K-0465 

Purdue Univ., Lafayette, IN. Dept. of Computer Sciences. 


147,192 





gh, PA. Graduat 


145,493 
145,494 
145,505 
145,510 


N00014-88-K-0201 


AD-A233 918/2/GAR 
N00014-86-K-0467 

ge aac malas pues coediomea Urbana, 

AD-A234 202/0/GAR 146,485 

AD-A234 208/7/GAR 146,429 
NO00 14-86-K-0600 

Brown Univ., Providence, Ri. Dept. of Cognitive and Lin- 

re 145,932 
N00014-86-K-0685 

Massachusetts Inst. of Tech., Cambridge. Artificial Intelli- 


= Lab. 
A234 387/9/GAR 146,398 
AD-A234 422/4/GAR 145,907 
NO00 14-86-K-0691 
Institute for ae Applications in Science and Engi- 
Hampton, V. 
AD- 792/ GAR 147,273 
NO0014-86-K-0799 
National Center for Composite Materials Research, Urbana, 


AD-A2g9 853/1/GAR 146,457 
AD-A234 078/4/GAR 146,573 
AD-A234 079/2/GAR 146,424 
AD-A234 201/2/GAR 146,484 
N00014-87-C-0001 
Center for Naval Analyses, Alexandria, VA. Force Structure 
AD-A233 825/9/GAR 
AD-A233 832/5/GAR 
N00014-87-C-0713 


Ultrasystems Defense, Inc., Irvine, CA. 
AD-A233 954/7/GAR 


AD-A234 107/1/GAR 
N00014-87-D-0717 


145,895 


146,958 
146,830 


146,449 
148,457 


Personnel Decisions Research Inst., Minneapolis, MN. 
AD-A234 280/6/GAR 146,966 


AD-A234 281/4/GAR 146,967 
AD-A234 282/2/GAR 146,968 
AD-A234 283/0/GAR 146,969 
N00014-87-F-0007 
National Inst. of Standards and Technology (IMSE), Gaith- 
MD. Ceramics Div. 
PB91-190082 146,445 
N00014-87-J-1209 
pag State Univ., Tallahassee. Geophysical Fluid Dynam- 


AD-AzSS 850/7/GAR 147,209 
Institut International de Planification de L’Education, Paris 


(France). 
AD-A233 851/5/GAR 147,190 


N00014-87-K-0040 


Nova Univ., Fort Lauderdale, FL. 
AD-A233 728/5/GAR 


N00014-87-K-0181 
Hawaii Inst. of So » Honolulu. 
AD-A234 348/1/GAR 


N00014-87-K-0372 
Honolulu. 


Hawaii Inst. of 
AD-A234 347/3/G. 
N00014-87-K-0383 


Rockefeller Univ., New York 
AD-A234 311/9/GAR 
N00014-87-K-0387 
Mississippi Univ. Medical Center, Jackson. Dept. of Bio- 
AD-A234 333/3/GAR 146,667 
N00014-87-K-0495 
California Univ., Berkeley. Dept. of Chemistry. 
AD-A234 336/6/GAR 
N00014-87-K-0670 


Houston Univ., TX. Dept. of Mechanical Engineering. 
AD-A234 222/8/GAR 


N00014-88-C-0035 


146,666 


145,512 


148,681 


T Geotech, Alexandria, VA. Alexandria Labs. 
AD- 034/7/GAR 


prone gees 


Hawaii Inst. of Geophysics, Honolulu. 
AD-A234 B4B/1/GAR 


N00014-88-C-0571 
Alabama yey Engineering, Huntsville. 
AD-A234 413/3/GAR 


N00014-88-K-0120 


146,996 


147,204 


Connecticut Univ., Storrs. 
AD-A234 443/0/GAR 
N00014-88-K-0201 
Washington Univ., Seattle. Dept. of Chemistry. 
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AD-A234 334/1/GAR 
N00014-88-K-0279 
New York Univ., NY. Courant inst. of Mathematical Sci- 


ences. 
AD-A234 471/1/GAR 146,599 
N00014-88-K-0483 


State Univ. of New York at Albany. Dept. of Chemistry. 
AD-A234 111/3/GAR 145,478 


State Univ. of New York at Buffalo. of ae. 
AD-A234 233/5/GAR _ 632 
AD-A234 358/0/GAR “ae 
N00014-88-K-0493 


State Univ. of New York at Buffalo. Dept. of Chemi 
AD-A234 357/2/GAR 5.5 15 


N00014-89-J-1006 


Texas Univ. at Austin. Electrical Engineering Research Lab. 
AD-A234 335/8/GAR 145,943 


eo marge 


146,624 


ion. Dept. of Chemistry. 
AD ADS Deana 27 /STGARE 


AD-A234 376/2/GAR 
N00014-89-J-1350 


145,634 
145,516 


California Univ., Los Angeles. Dept. of Chemis 
AD-A233 801/0/GAR we 


AD-A233 811/9/GAR 
N00014-89-J-1489 
Massachusetts Inst. of Tech., Cambridge. Research Lab. of 


AD-A233 886/1/GAR 145,894 
N00014-89-J-1545 


Duke Univ., Durham 
AD-A233 704/6/GAR 


N00014-89-J-1588 
Massachusetts Inst. hg Cambridge. Dept. of Materials 


Science and Ei — 
AD-A234 322/6. GAR” 146,516 
gre ot sal 


145,477 
145,483 


NC. Dept. of Chemistry. 
146,427 


East Carolina Univ. School of Medicine, Greenville, ee 
AD-A234 198/2/GAR 145,396 


N00014-89-J-1730 


American inst. of Physics, New York. 
AD-A234 532/0 


N00014-89-J-1734 


147,465 


North Carolina Univ. at Chapel Hill. Dept. of Coe 
AD-A234 466/1/GAR 


N00014-89-J-1815 
Stanford Univ., CA. Center for Large Scale Scientific Com- 
tion 


putation. 

AD-A233 747/5/GAR 145,796 

AD-A233 776/4/GAR 145,799 

AD-A233 794/7/GAR 145,801 
N00014-89-J-1836 


Florida State Univ., Tallahassee. Dept. of Mathematics. 
AD-A233 991/9/GAR 147,256 


yes ae oe 


ina State Univ. Medical Center, New Orleans. 
AD ADS 942/2/GAR 


N00014-89-J-3202 
Massachusetts Inst. of Tech., Cambridge. Artificial Intelli- 


orcs Lab. 
A234 420/8/GAR 146,399 
N00014-89-K-0038 
Scripps Institution of Oceanography, La Jolla, CA. Marine 
AD-A234 021/4/GAR 147,210 
N00014-90-C-0037 


146,781 


Cree Research, Inc., Durham, NC. 
AD-A233 744/3/GAR 


N00014-90-C-0246 


E R G Systems, Inc., St. James, NY. 
AD-A234 005/7/GAR 


N00014-90-C-6007 


ing Systems, Inc., McLean, VA. 
AO AzSS 810/1/GAR 
N00014-90-J-1025 


Pittsburgh Univ., PA. Inst. for Computational Mathematics 


and 4 

AD-A234 265/7/GAR 146,595 

AD-A234 416/6/GAR 145,827 
N00014-90-J-1193 


State Univ. of New York at Buffalo. Dept. of Chemistry. 
AD-A234 467/9/GAR 145,524 


N00014-90-J-1196 
— Univ., Ann Arbor. 
AD- 017/2/GAR 

N000 14-90-J-1260 


Washington Univ. ttle. Applied Physics Lab. 
AD-A234 258/2/ GAR 


N00014-90-J-1322 


Massachusetts Inst. of Tech., Cambridge. Research Lab. of 
Electronics. 


CG-8 


145,975 
147,308 


147,207 


147,460 


147,261 


VOL. 91, No. 17 


CONTRACT/GRANT NUMBER INDEX 


AD-A233 894/5/GAR 
N00014-90-J-1344 

Stanford Univ., CA. Center for Large Scale Scientific. Com- 

RovAssS 747/5/GAR 145,796 

AD-A233 776/4/GAR 145,799 

AD-A233 794/7/GAR 145,801 
nea 


147,457 


California Univ. ita Barbara. Dept. of Materials. 
AD-A234 STOVa/GAR 


Bim eae 


46,432 


Philadelphia. Dept. of Chemistry. 
145,591 


145,592 
145,595 
145,596 
145,599 
145,484 
145,600 
145,601 
145,602 
145,603 
145,604 
145,605 
145,606 
145,453 
145,607 
145,608 
145,609 
145,610 
145,611 
145,612 
145,485 
145,613 
145,614 
145,615 
145,956 
145,616 
145,619 
145,620 
145,621 
145,622 
145,624 
145,625 
145,499 
145,500 
145,626 
145,506 
145,630 
145,631 
145,635 
145,636 
145,637 


ADALaS 702 7OL/0/GAR 
AD-A233 706/1/GAR 
AD-A233 806/9/GAR 
AD-A233 807/7/GAR 
AD-A233 840/8/GAR 
AD-A233 841/6/GAR 
AD-A233 842/4/GAR 
AD-A233 843/2/GAR 
AD-A233 844/0/GAR 
AD-A233 845/7/GAR 
AD-A233 846/5/GAR 
AD-A233 847/3/GAR 
AD-A233 848/1/GAR 
AD-A233 849/9/GAR 
AD-A233 859/8/GAR 
AD-A233 860/6/GAR 
AD-A233 861/4/GAR 
AD-A233 862/2/GAR 
AD-A233 863/0/GAR 
AD-A233 864/8/GAR 
AD-A233 865/5/GAR 
AD-A233 871/3/GAR 
AD-A233 872/1/GAR 
AD-A233 873/9/GAR 
AD-A233 874/7/GAR 
AD-A233 875/4/GAR 
AD-A233 930/7/GAR 
AD-A233 934/9/GAR 
AD-A233 935/6/GAR 
AD-A233 941/4/GAR 
AD-A234 027/1/GAR 
AD-A234 048/7/GAR 
AD-A234 049/5/GAR 
AD-A234 070/1/GAR 
AD-A234 108/9/GAR 
AD-A234 139/4/GAR 
AD-A234 214/5/GAR 
AD-A234 215/2/GAR 
AD-A234 318/4/GAR 
AD-A234 346/5/GAR 
AD-A234 384/6/GAR 
N00014-90-J-1566 


Florida Univ., St. A 
Lab. for Experimental 
AD-A234 437/2/GAR 


N00014-90-J-1648 


City of Hope National Medical Center, Duarte, CA. 
AD-A233 973/7/GAR 


N00014-90-J-1815 
California Univ., Irvine. Center for Neurobiology of Learning 
and Memory. 
AD-A234 435/6/GAR 146,723 
N00014-90-J-4033 


Boston Univ., MA. Dept. 
AD-A233 708/7/GAR 


N00014-91-C-0001 
— — Univ., Laurel, MD. Chemical Propulsion In- 
Poon nye /GAR 145,730 
PB91-184366/GAR 145,731 
N00014-91-C-0002 


Center for Naval Analyses, Alexandria, VA. 
AD-A234 351/5/GAR 146,920 


Center for Naval Analyses, Alexandria, VA. Operations and 

AD-A233 764/0/GAR 145,362 
N00014-91-J-1194 

Pennsylvania State Univ., University Park. Dept. of Chemis- 


Ab.a234 339/0/GAR 145,461 


justine. Cornelius Vanderbilt Whitney 
jarine Biology and Medicine. 
146,724 


145,395 


of Physics. 
147,361 


AD-A234 377/0/GAR 
N00014-91-J-1197 
Texas A and M Univ., College Station. Dept. of Electrical 


Engineering. 
AD-A234 434/9/GAR 145,941 
N00039-84-C-0211 


Stanford Uriv., CA. Dept. of Computer Science. 
AD-A233 770/7/GAR 


N00039-88-C-0054 


Washington Univ., Seattle. Applied Physics Lab. 
AD-A234 432/3/GAR 


ge ag 


T Research Inst., Chicago, IL. 
AD-AD2O 324/9/GAR 


AD-A229 325/6/GAR 
AD-A229 326/4/GAR 
N00123-89-G-0534 


Washington Univ., Seattle. Dept. of Civil Spurs, 
AD-AZSS 433/1/GAR 


N00123-89-G-0545 


Rhode Island Univ., Kingston. 
AD-A234 037/0/GAR 


AD-A234 173/3/GAR 
N00123-89-G-0600 


Tufts Univ., Medford, M 
AD-A234 531/2/GAR 


N00 140-87-C-8904 


Cornell Univ., Ithaca, NY. 
N91-21770/3/GAR 145,842 


Cornell Univ., Ithaca, NY. Dept. of Computer Science. 
AD-A233 715/2/GAR 145,794 


N62269-87-C-0242 


las Aircraft Co., Long Beach, CA. 
AD-A234 115/4/GAR 


N66001-88-D-0033 
- -eorastane ane Science Associates, Inc., San Diego, 
AD-A234 006/5/GAR 145,746 
NAC-817 
fame os State Univ., University Park. Dept. of Aero- 


Nov21078/1 GAR 145,699 
NAG1-168 


National Aeronautics and Space Administration, Hampton, 

VA. Langley Research Center. 

N91-21 /6/GAR 147,452 
NAG1-363 


Old Dominion Univ., Norfolk, VA. 
N91-21117/7/GAR_ 


NAG1-633 
a segnaiee and 


Space 
——_ esearch Center. 
Nore 21 Be/O/GAR 
NAG1-830 


145,462 


145,797 


147,264 


145,738 
145,739 
145,740 


45,409 


146,478 


145,122 





145,136 


Old Dominion Univ., Norfolk, VA. 
N91-21 576/: 4 GAR 


NAG1-875 


Missouri Univ.-Columbia. Coll. of Engineering. 
N91-21733/1/GAR 


NAG1-960 


Virginia Polytechnic Inst. and State Univ., Blacksburg. 
N9 M218 /4/ GAR 147,637 


NAG1-1021 
Cooperative Inst. for R 


Boulder, CO. 
N91-21729/9/GAR 
NAG1-1056 
National Aeronautics and Space Administration, Hampton, 
VA. Langley Research Center. 
N91-21202/7/GAR 145,176 
NAG1-1117 
Old Dominion Univ., Norfolk, VA. 
N91-21576/4/GAR 
iat 119 


irginia Polytechnic Inst. and State Univ., Blacksburg. 
Noe -21 tore GAR 


NAG1-1145 
Institute a Computer Applications in Science and Engi- 


No1-21801/6/GA 
N91-21801/6/GAR 146,603 
NAG2-208 
California Univ. 
N91-21996/4/GAR 
NAG2-254 
California Univ., Berkeley. 
N91-22016/0/GAR 
NAG2-379 


Cornell Univ., Ithaca, NY. 
N91-21829/7/GAR 


147,674 


146,385 





| Science, 
145,872 


147,674 


148,110 


145,239 


145,966 





NAG2-485 
peg Univ., Los Angeles. Inst. of Geophysics and Plan- 


etary . 
N91-22056/6/GAR 145,293 
NAG2-542 


Ohio State Univ., Columbus. 
N91-21394/2/GAR 


NAG2-547 


Illinois Inst. of Tech., Chicago. 
N91-21492/4/GAR 


NAG2-593 


Cornell Univ., Ithaca, NY. 
N91-21 770/3/GAR 


145,931 
146,356 


145,842 


Cornell Univ., Ithaca, NY. Dept. of Computer Science. 
AD-A233 887/9/GAR 145,803 


NAG2-656 


Georgia Inst. of Tech., Atlanta. 
N91-21939/4/GAR 


NAG3-230 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N91-21061/7/GAR 


NAG3-634 


Nebraska Univ.-Lincoin. 
N91-21485/8/GAR 


NAG3-660 


Massachusetts Inst. of Tech., Cambridge. 
N91-21066/6/GAR 


NAG3-716 
Cincinnati Univ., OH. 
N91-21068/2/GAR 
NAG3-776 


Colorado State Univ., Fort Collins. 
N91-21880/0/GAR 


NAG3-877 


National Aeronautics and Space Admini 
OH. Lewis Research Center. 
N91-21090/6/GAR 


NAG3-9428 
Cincinnati Univ., OH. 
N91-21236/5/GAR 
NAG3-968 


Duke Univ., Durham, NC. Dept. of Mechanical Engineering 
and Materials Science. 
N91-21207/6/GAR 


NAG3-1036 


Toledo Univ., OH. 
N91- 21426/2/GAR 


NAGS5-713 


California Univ., Los Angeles. 
N91-21673/9/GAR 


NAG5-943 
Washi 
N91-21 

NAG5-1379 
National hy ooo and Atmospheric Administration, Boulder, 


CO. Wave Propagation Lab. 
N91-21648/1/GAR 145,313 


Oklahoma Univ., Norman. School of Meteorology. 
N91-21665/5/GAR 


NAG8-803 


Columbia Univ., New York. Astrophysics Lab. 
N91-21728/1/GAR 


NAG-9-319 
Massachusetts Inst. of Tech., Cambridge. Artificial Intelli- 


ow Lab. 
D-A234 387/9/GAR 146,398 
NAGW-533 


G ia Inst. of Tech., Atlanta. 
N91-22057/4/GAR 


NAGW-674 
Institute for Computer Applications in Science and Engi- 
neering, Hampton, VA. 
N91-21139/1/GAR 145,685 


NAGW-951 
Cooperative Inst. for R 
Boulder, CO. 
N91-21452/8/GAR 
NAGW-1490 


Smithsonian or gag Observatory, Cambridge, M. 
N91-22053/3/GAI 


NAGW-1809 
Imperial Coll. of Science and Technology, London (Eng- 


land). 
N91-21101/1/GAR 145,111 


NANB6-D0656 


Se Univ., San Diego, La Jolla. Dept. of on 
PB91-192468 


NANB7-D0703 


Brown Univ., P' 
PB91-192526 


145,377 


145,088 


145,150 


145,693 


145,694 


147,347 


Cl — 





145,107 


145,725 


146,420 


145,332 


ion Univ., Seattle. 


/8/GAR 145,314 


145,315 


145,228 


145,294 





ital Science, 
147,287 


145; 225 


5, 562 





, Ri. Div. of E 
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a 18585 


nalytical Services and Materials, Inc., Hampton, VA. 
Nor 21084/9/GAR 145,102 


National Aeronautics and ae Administration, Hampton, 
VA. Research Center. 
N91-21095/5/GAR 


Ve Renee esearch Associates, Inc., Hampton, VA. 
N91-21155/7/GAR 


NAS1-18599 


Analytical Services and M 
N91-21084/9/GAR 


N91-21089/8/GAR 
NAS1-18605 
Institute for Computer Applications in Science and. Engi- 


neering, Hampton, VA. 
AD-A233 792/1/GAR 147,273 
147,188 


AD-A233 793/9/GAR 

AD-A233 795/4/GAR 147,274 
AD-A234 179/0/GAR 145,084 
AD-A234 180/8/GAR 145,085 
N91-21139/1/GAR 145,685 
N91-21455/1/GAR 147,196 
N91-21800/8/GAR 147,570 
N91-21801/6/GAR 146,603 

NAS1-18845 


145,109 


145,167 





ials, Inc., Hi 





VA. 
145,102 
147,653 


NSF ATM-86-17735 


N91-21530/1/GAR 
NAS8-40000 


145,734 


, Canoga Park, CA. Rocketdyne Div. 


Rockwell International 
N91-21070/8/GAR 145,696 


NAS9-17900 
Lockheed E 
2 Distributi 
N91-21427/0/GAR 
NAS10-11624 


Controi Section. 
147,641 


Beach, FL. John F Kennedy waly teuce Come : 
N91-21635/8/GAR 146,985 
NASA-C-86129D 

National Bureau of Standards (NEL), Gaithersburg, MD. 


a Div. 
PB91-187195 145,544 


NASA ORDER C-99066-G 


Cleveland State Univ., OH. 
N91-21074/0/GAR 145,094 


tional Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N91-21071/6/GAR 145,697 
N91-21082/3/GAR 145,100 
N91-21083/1/GAR 145,101 
NASA ORDER H-11215-D 





National Aeronautics and a 6 Admini 
VA. Langley Research Cent 
N91-21198/7/GAR 


NAS1-18935 
Analytical Mechanics Associates, Inc., Hampton, VA. 
N91-21581/4/GAR 

NAS2-11934 


Battelle Columbus Labs., Mountain View, CA. 
N91-21121/9/GAR 


N91-21714/1/GAR 
NAS2-12640 


Systems Technol 
N91-21149/0/GA 


N91-21150/8/GAR 
NAS3-25070 


National Aeronautics and Space Administration, Cleveland, 

OH. Lewis Research Center. 

N91-21307/4/GAR 145,728 
NAS3-25266 

Cornell Univ., Ithaca, NY. 

N91-21625/9/GAR 146,077 


National Aeronautics and Space Admini ion, Cleveland, 
OH. Lewis Research Center. 

N91-21182/1/GAR 147,652 
146,559 


N91-21558/2/GAR 
Sverdrup Technology, Inc., Brook Park, OH. 
N91-21138/3/GAR 
N91-21252/2/GAR 
Sverdrup Technology, Inc., Cleveland, OH. 
N91-21094/8/GAR 

NAS3-25801 


Hughes Aircraft Co., El Segundo, CA. 
N91-21430/4/GAR 


NAS3-25960 


Pratt and Whitney Aircraft Group, West Palm Beach, FL. 
N91-21234/0/GAR 145,723 


NAS5-29373 


Research and Data Systems, Inc., Lanham, MD. 
N91-21670/5/GAR 


NASS5-30309 


SatCon bape | Corp., Cambridge, MA. 
N91-21195/3/GA\ 


NAS8-30490 
Thiokol Chemical Corp., Brigham City, UT. 
N91-21230/8/GAR 
N91-21231/6/GAR 
NAS8-32828 
Chicago Univ., IL. 
N91-22063/2/GAR 
NAS8-36369 
Rockwell International, Canoga Park, CA. Rocketdyne Div. 
N91-21235/7/GAR 145,724 


NAS8-36994 


Pratt and Whitney Aircraft Group, West Palm Beach, FL. 
N91-21232/4/GAR 145,721 


NAS8-37682 


Computational Mechanics Consultants, Austin, TX. 
N91-21239/9/GAR 


NAS8-37764 
Vanderbilt Univ., Nashville, TN. Center for Materials Tribo- 


logy. 
NST.21 526/9/GAR 146,415 


NAS8-38607 
GenCorp Aerojet, Sacramento, CA. Aerojet Propulsion Div. 


145,169 

47,643 

147,697 

147,698 
, Inc., Mountain View, CA. 


145,161 
145,162 





145,704 
146,508 


147,654 


145,950 


145,345 


147,252 


145,719 
145,720 


145,303 


145,726 


pe Sones MT. 
N91-21649/9/: 


NASW-4292 
a Aeronautics and Space Administration, Washing- 
N91-21704/2/GAR 146,772 
NCC1-15 


145,224 


Virginia Polytechnic Inst. and State Univ., Blacksburg. 
N91-21557/4/GAR 147,444 
NCC1-68 


Old Dominion Univ., Norfolk, VA. 
N91-211 17/7/GAR 


NCC2-333 
Stanford Univ., CA. 
N91-21527/7/GAR 
N91-21528/5/GAR 
N91-21529/3/GAR 
NCC3-81 


147,630 
147,631 
146,402 


OH. Lewis Research Center. 
N91-21243/1/GAR 146,500 


NCC9-16 


Houston Univ. at Clear Lake City, TX. 
N91-21403/1/GAR 


N91-21739/8/GAR 
N91-21741/4/GAR 
N91-21776/0/GAR 
N91-21789/3/GAR 
N91-21790/1/GAR 
N91-21791/9/GAR 
N91-21940/2/GAR 
N91-21955/0/GAR 
N91-21966/7/GAR 
NCCW-10 
a Coll. of Science and Technology, London (Eng- 
Nor et 463/5/GAR 145,130 
NCEER-88-3016 
poy sta na od Univ., TN. Center for Earthquake Research 


and Inf 
PB91- 190751 GAR 145,679 
NCEER-89-3009 
pe a State Univ., TN. Center for Earthquake Research 
and Information. 
PB91-190751/GAR 145,679 


NIH-HD-10773 


145,752 
145,352 
145,838 
145,353 
145,844 
145,787 
145,788 
147,692 
147,693 
147,645 





h Triangle Park, NC. 
146,631 


Health Effects Ri 
PB91-182154/GAR 
NIH-NO1-CP-6 1063 





PB91-196592/GAR 

NSF AST-88-18327 
California Univ., Berkeley. 
N91-22015/2/GAR 

NSF ATM-86-15424 
California Univ., Los \ 
N91-21673/9/GAR _— 

NSF ATM-86-17735 


Oklahoma Univ., Norman. School of Meteorology. 
N91-21665/5/GAR 
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145,315 


CG-9 





NSF-BCS87-21370 
Stanford Univ., CA. John A. Blume Earthquake Engineering 
PB91-190785/GAR 147,024 
NSF-BSC88-57080 
pe mag Center for Earthquake Engineering Research, Buf- 
PBS 190561 /GAR 145,418 
NSF-CBT86-12579 
Environmental Protection Agency, Cincinnati, OH. Risk Re- 


duction Ei 

PB91-196212/GA\ 146,136 
NSF CBT-88-14655 

Cornell Univ., Ithaca, NY. 

N91-21080/7/GAR 
NSF-CCR89-07654 

——- Univ., PA. Inst. for Computational Mathematics 


AD-AsSs 265/7/GAR 146,595 
NSF-CHE85-09416 


Uni — AA, 


145,684 





politana, Mexico City. Dept. of 
Fisica. 
PB91-192492 145,565 
NSF-CHE85-09870 


Iinois Univ. at Urbana-Champaign. Dept. of Chemis’ 
AD-A234 464/6/GAR vue 145,529 


NSF-CHE88-19370 
Universidad Autonoma Metropolitana, Mexico City. Dept. of 
PB91-192492 145,565 
NSF-CHE90-03553 


Pittsburgh Univ., PA. Surface Science Center. 
AD-A234 096/6/GAR 


NSF-DMR86-08305 

Michigan Univ., Ann Arbor. Center for High Frequency 

AD-A234 097/4/GAR 147,374 
NSF-DMR88-19885 

tvania Univ., Philadeiphi of Ch 

AD ALS $62/2/GAR — 
NSF DMS-87-13246 

Institute for Computer Applications in Science and Engi- 

a Hampton, VA. 

N91-21455/1/GAR 147,196 
NSF-ECE86-07591 

National Center for Earthquake Engineering Research, Buf- 


falo, NY. 

PB91-190553/GAR 145,417 
PB91-190561/GAR 145,418 
PB91-196857/GAR 145,680 


145,503 





"145,610 
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yy ote 


Purdue Univ., Lafayette, IN. Dept. of Computer Sciences. 
AD-A233 918/2/GAR 145,895 


NSF IRI-90-03252 

University of West Florida, P la. Div. of Comput 

Science. 

N91-21783/6/GAR 145,843 
NSF-865727-CCR 

Massachusetts Inst. of Tech., Cambridge. Center for Intelli- 

= Control Systems. 

D-A233 994/3/GAR 145,897 

NSG-3266 

Pennsylvania State Univ., University Park. Dept. of Aero- 


91 “107 I GAR 145,699 


PHS-HRSA-240-89-0044 


Quality Resource Systems, Inc., Fairfax, VA. 
PB91-190520/GAR 


PB91-190538/GAR 
ip et igen 
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AD-A233 745/9 145,953 Not available NTIS 
AD-A233 746/7/GAR 

Method of Obtaining Phenol-Furfural Resins. 

AD-A233 746/7/GAR 145,593 PC A02/MF A01 
AD-A233 747/5/GAR 

System and Language Environment for Scientific Comput- 


ing. 
AB-A233 747/5/GAR 145,796 PC A03/MF A01 
AD-A233 748/3/GAR 


Surface Mediated Photocatalysis. 
AD-A233 748/3/GAR 


AD-A233 750/9/GAR 


pony Beary Selection, Classification, -— Utilization of 
Personnel: 1988 Fiscal Yea 
AD-A233 750/9/GAR 146,954 "pc A05/MF A01 


AD-A233 751/7/GAR 


Materials/ Microstructures Gomme. 
AD-A233 751/7/GAR 146,548 PC A11/MF A02 


AD-A233 752/5/GAR 


‘Speed Balancing Applied to the T700 Engi 
AD ADOS 752/5/GAR 145,690 PCs A06/MF A01 


AD-A233 753/3/GAR 
Peptide Tran: 
AD-A239 753/3/GAR 

AD-A233 754/1/GAR 
UCLA SFINX - a Neural Network Simulation Environment. 
AD-A233 754/1/GAR 145,388 PC A02/MF A01 

AD-A233 755/8/GAR 
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Us ineers New Orleans 
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an pope Tame of Known U anvil Cultural Resources. 


a Radar 
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145,975 PC A02/MF A01 


145,476 PC AO1/MF A01 


the Blood-Brain Barrier. 
146,619 PC A03/MF A01 


AD-A233 755/8/GAR 
AD-A233 756/6/GAR 

Application of a Conjugate Gradient Method to the Synthe- 

sis of Aes | P ys. 

AD-A233 756/6/GAR 145,937 PC A04/MF A01 
AD-A233 757/4/GAR 

Ada Software Portability and Level 2 System Simulator Inte- 

ition Issues. 


ra’ 1 
%b-a233 757/4/GAR 146,955 PC A03/MF A01 
AD-A233 758/2/GAR 
Workable ach to Naval Arms Control: Development of 


al es at , 
AD-A233 758/2/GAR 145,361 PC A05/MF A01 
AD-A233 759/0/GAR 

Dependence of U. S. Defense Systems on Foreign Tech- 


hae 
AD-A233 759/0/GAR 146,956 PC A12/MF A02 
AD-A233 760/8/GAR 

Improving the Classification Efficiency of the Armed Serv- 

po ban — Battery Through the Use of Alter- 

est Selection Indices. 

AD-ADSS 3 760/8/GAR 146,957 PC A07/MF A01 
AD-A233 761/6/GAR 

Use of Surface Signal Enhancement Techniques in X-ray 

Photoelectronic Studies of Carbon Fibre Surfaces 

AD-A233 761/6/GAR 146,455 PC A02/MF AO1 
AD-A233 762/4/GAR 

Federal Personnel Management Since Civil Service Reform: 

erson 


A Survey of Federal P: 
AD-A233 762/4/GAR 145,057 PC A03/MF A01 
AD-A233 763/2/GAR 
Estimating Rate of Decay of Activation in Semantic Memory 
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,375 PC A03/MF A01 


147,200 PC A19/MF A03 
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AD-A233 763/2/GAR 
AD-A233 764/0/GAR 
Evolving Role of the Supreme Soviet in Nationai Security 


Decision-Making. 
AD-A233 764/0/GAR 145,362 PC A04/MF A01 
a ee 765/7/GAR 
hylaxis and Treat of Infl A Virus Infection by 
Camion Mediated Passive Sone 
AD-A233 765/7/GAR 146,642 PC A03/MF A01 
AD-A233 766/5/GAR 
and Older Observers Show Similar Perceived Con- 
trast Functions for lsoluminat Stimuli. 
AD-A233 766/5/GAR 146,720 PC A03/MF A01 
AD-A233 767/3/GAR 


COLDEX-86: Physical Work Capacity during Prolonged Cold 


Water Immersion at 6.1 msw. 

AD-A233 767/3/GAR 146,777 PC A03/MF A01 
AD-A233 768/1/GAR 

COLDEX-86: Fluid and Electrolyte Changes during Pro- 


longed Cold Water Immersion. 
AD-A233 768/1/GAR 146,778 PC A04/MF A01 


AD-A233 769/9 


Ehrlichiosis: A Vector-Borne Disease of Animals and 
Humans. Current Topics in Veterinary Medicine and Animal 


Science, Volume 54. 
AD-A233 769/9 145,197 Not available NTIS 
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e Programming Synthesis. 

AD ALES" 770/7/GAR 145,797 PC A03/MF A01 
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Turbulent Boundary Layer Solution for Two-Dimensional 
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| oa de Melange Accrue). 
D-A233 771/5/GAR 145,083 PC A03/MF A01 
AD-A233 772/3/GAR 
Mongolia: a Country Study 
AD Aeas 772/3/GAR 
AD-A233 773/1/GAR 
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AD-A233 773/1/GAR 145,376 ose Ai/ME A02 
AD-A233 TREIIOAR 
Fixed-Out 1-Arbe 
AD-A233 oT GAR 
AD-A233 775/6/GAR 
Ada Compiler Validation Sum Report: 
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AD-A233 775/6/GAR 145,798 PC A03/MF A01 
AD-A233 776/4/GAR 

Adaptive Component Methods for Time Dependent PDE’s. 

AD-A233 776/4/GAR 145,799 PC A02/MF A01 
AD-A233 778/0/GAR 

oe Research Conference on oa (1991) Held 
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146,590 PC A03/MF A01 


Applications. 
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AD-A233 781/4/GAR 
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AD-A233 781/4/GAR 147,298 PC A09/MF A01 
AD-A233 782/2/GAR 

Optoelectronic Workshops 17: Inverse Problems and To- 


AD-A233 782/2/GAR 146,643 PC A09/MF A01 


145,954 PC A05/MF A01 


Advanced Technology for Ra- 
and the Radiation. 
AD-A233 783/0/GAR 145,955 PC AO5S/MF A01 
AD-A233 784/8/GAR 

SPH-4 Aircrew Helmet Impact P i { 

1970-1990. 

AD-A233 784/8/GAR 
AD-A233 785/5/GAR 

High Energy Density Systems in md Media: The Pro- 

duction and R Reaction of Atoms and Radicals. 
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DOD’s War on Hazardous Waste. Measuring Hazardous 


Waste Reduction. 
AD-A233 787/1/GAR 146,210 PC A03/MF A01 


AD-A233 788/9/GAR 


Building Blocks for Better t 
AD ADS 788/9/GAR 147,299 PC A03/MF A01 
AD-A233 789/7/GAR 
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AD-A233 weo/7/GaR o” (45,584 PC A02/MF A01 
AD-A233 791/3/GAR 
US Army Institute of Surgical Research Annual Research 
Progress Report for Fiscal Year 1988. 
AD-A233 791/3/GAR 146,785 PC A20/MF A03 


AD-A233 792/1/GAR 
Predicting Chaos for Infinite Dimensional Sys- 
tems: The Kuramoto-Sivashinsky Equation, a 
AD-A233 792/1/GAR 147,273 PC A03/MF A01 
AD-A233 793/9/GAR 


Singularities in Water Waves and 
AD-A233 793/9/GAR 
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Taylor Instability. 
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A233 794/7/GAR 145,801 Ste Ag A03/MF A01 
AD-A233 795/4/GAR 
Probability Distribution Fu in Turbulent Convection. 
AD-A233 795/4/GAR 147,274 PC A03/MF A01 
AD-A233 796/2/GAR 


Advanced Research Workshop on Wide —- l-VI a 
ductors Heid in Montpellier, France on 16-18 January 199 
AD-A233 796/2/GAR 147,362 PC A03/MF Aoi 


AD-A233 797/0/GAR 
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AD-A233 797/0/GAR 
AD-A233 798/8/GAR 

a of Night Vision Goggles for Maritime Search and 
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AD-A233 798/8/GAR 146,872 PC A06/MF A01 
AD-A233 799/6/GAR 


145,745 PC A25/MF A04 
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Nonlinear } ee of Mechanical Systems under Multi- 
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AD-A233 800/2/GAR 147,442 PC AOQ1/MF A01 
AD-A233 801/0/GAR 
Laser lonic Multiphoton Dissociation of Some Acrylate Clus- 
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AD-A233 801/0/GAR 145,477 PC A03/MF A01 
AD-A233 802/8/GAR 
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Drydock 
sion, Static Analysis of jtructures. 
AD-A233 802/8/GAR 147,216 PC A03/MF A01 


AD-A233 803/6/GAR 
Regeneration of Immunologically-Active 
AD-A233 803/6/GAR 
AD-A233 804/4/GAR 
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Synthesis, Polymerization 4 Thermal Properties of a New 
Acetylene-Terminated Schiff Base. 
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AD-A233 807/7/GAR 
Thermal Transitions and Mechanical Properties of the Films 
of Chemically an Polyaniline. 
AD-A233 807/7/ 145,596 PC A03/MF A01 
AD-A233 808/5/GAR 


maa and Decomposition of Acetylene on Si(100)- 


{o-A233 808/5/GAR 145,482 PC A03/MF A01 
AD-A233 809/3/GAR 
Trendelenburg Position after Cerebral Air Embolism in 
par Effects on the Pome eg be reege Potential, In- 
cranial Pressure, and Blood-Brain 
AD-AZ33 809/3/GAR 146,644 PC A03/MF A01 
AD-A233 810/1/GAR 
Progress with Neural Network ~< Stream: 
AD-A233 810/1/GAR 47,207 PC A04/MF A01 
AD-A233 811/9/GAR 
Size ndence of Gaseous Cluster Reactivity and Evap- 
oration istic Probe. 


as a Mechanistic 

AD-A233 811/9/GAR 145,483 PC A04/MF A01 
py 812/7/GAR 

of Liposomes ang = gee 

A A233. 812/7/GAR AOL / ME ‘A0t 
AD-A233 813/5/GAR 

Selection of Acinetobacter caicoaceticus Mutants Deficient 

in the p-Hydroxybenzoate Hydrolase Gene (pobA), a 

Member of a Supra nic Cluster. 

AD-A233 813/5/GA 146,696 PC A01/MF A01 
AD-A233 815/0/GAR 


uae Solitons in 1-D Array of Mesoscopic Tunnel Junc- 


AD-A233 815/0/GAR 145,976 PC A02/MF A01 
AD-A233 816/8/GAR 
Qualification iy By of the CNU-480/E Container for the 


SMAW (HEAA) 

AD-A233 B16/8/GAH 147,220 PC A0S/MF A01 
AD-A233 817/6/GAR 

Solver User's Guide Version 2.2. Dynamic Response Analy- 

sis of Single ree of Freedom Systems. 

AD-A233 817/6/GAR 145,651 PC A04/MF A01 
AD-A233 819/2/GAR 

American and Soviet Relations Since Detente 

AD-A233 819/2/GAR 145,363 PC A12/MF A02 
AD-A233 820/0 

aoe Ocean Wave and Radar Dependence (TOWARD). 

Vo a be Number C9. 

AD-A233 820/0 147,189 Not available NTIS 
Fh woe aaaeeaaih 

Twin 30 Compact Naval Mount. 

AD-A233 821/8/GAR 
AD-A233 822/6/GAR 

Carboxyalkylated Hemoglobin as a Potential Blood Substi- 

tute. 


AD-A233 822/6/GAR 145,394 PC A03/MF A01 
AD-A233 823/4/GAR 

Laser Applications in Machining Slab Materials--Translation. 

AD-A233 823/4/GAR 146,394 PC A03/MF A01 
AD-A233 824/2/GAR 

Sea Test Development of Laser roo g 

AD-A233 824/2/GAR 147,090 PC A03/MF A01 
AD-A233 825/9/GAR 

Assessment of Surrogates for Hands-On Tests: Selection 

Standards and Training Needs. 

AD-A233 825/9/GAR 146,958 PC A03/MF A01 


AD-A233 826/7/GAR 
Ocean Acoustic Tomography and Teleme 
AD-A233 $26/7/GAR 147,208 

| AD-A233 827/5/GAR 
Analysis on the Stability of the Mie-Gruneisen Equation of 
State for Describing the Behavior of Shock-Loaded Materi- 


als. 

AD-A233 827/5/GAR 147,455 PC A04/MF A01 
AD-A233 828/3/GAR 

Transfer Pd(0) Catalyzed Polymerization Reactions. Ill. Po- 

lymerization by Cross-Coupling of Alkyl-Boron Compounds 

and Aromatic Halides Catalyzed by PdC12 (dppf) and 


Bases. 

AD-A233 828/3/GAR 145,597 PC A03/MF A01 
AD-A233 829/1/GAR 

Transfer Pd(0) Catalyzed Polymerization Reactions. 5. Syn- 

— and Thermal Characterization of 1 a 4 -di(S(- -)-2- 

pry ree xy)phenyl) acetylene and Paster oxyphenyl)- 
2-(4'-(S(-)-2-me oe proiae ec, lonomers. 

AD-A233 829/1/ PC A03/MF A01 
AD-A233 ana 

Effect of Gain and Index Nonlinearities on Single-Mode Dy- 

namics in Semiconductor Lasers. 

AD-A233 830/9/GAR 147,301 PC A03/MF A01 
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Comment on ‘Reflection-induced Source Correlation in 


s Emission’. 
ABeazsS 831 831/7/GAR 147,302 PC A01/MF A01 
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Alternative Measures of Rifle Skills. 
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AD-A233 835/8/GAR 146,959 PC A04/MF A01 
AD-A233 es yg 
Proceedings of 


146,830 PC A04/MF A01 


the U.S. Army Regional 


Workshop on 
Aerosol Teapot oe (ARATS) Held in Gave, Eng- 
land on October 29-30, 1 
AD-A233 836/6/GAR 
AD-A233 837/4/GAR 
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Weapon Systems 1990. 
AD-A233 838/2/GAR 
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Perimeter Barrier Selectio 
AD-AZ3S. 839/0/GAR 
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lection Guide. 
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an Isolable Intermediate in the 
I Syniesis of Emeraidine. 
45,599 PC A02/MF A01 


pina tional Chemica 
AD-A233 840/8/GAR 


AD-A233 841/6/GAR 


Photoexcitation troscopy of P 

AD-A233 841/6/GAR 145, 
AD-A233 842/4/GAR 

Polyaniline: Allowed Oxidation States. 

AD-A233 842/4/GAR 145,600 PC A02/MF A01 
AD-A233 843/2/GAR 

Non-Ohmic Conductivity: A Probe of the Localization Mech- 


anism in Polyaniline Derivatives. 
AD-A233 843/2/GAR 145,601 PC A03/MF A01 


AD-AZ33 so goin a 


igraniline. 
PC A02/MF A01 


avi, 


on oy Role wat taarions endl Grveton 
AD-A233 844/0/GAR 1a poh 


AD-A233 845/7/GAR 
Sulfonic whey # Ring-Substituted Polyaniline, a Self-Doped 


Condi 
ADLA2S3 8457 7/GAR 145,603 PC A02/MF A01 
pee 846/5/GAR 


in Localization in eos’ Derivativ 
AD ADI3 846/5/GAR 145,604 PC ‘A02/MF A01 


AD-A233 847/3/GAR 


Light Induced Electron Spin Resonance in Polyaniline. 
rt A233 847/3/GAR 145,605 PC A02/MF A01 


AD-A233 848/1/GAR 


X-ray Structure of es, 
AD-A233 848/1/GAR 


AD-A233 849/9/GAR 

Thermal Stabilities of Polyanilines. 

AD-A233 849/9/GAR 145,453 PC A02/MF A01 
fer ex 850/7/GAR 

oan of Frontal Eddies. 
3 850/7/GAR 

Peace 851/5/GAR 

Geostrophic Turbulence and Emergence of Eddies beyond 


the Radius of Deformation. 

AD-A233 851/5/GAR 147,190 PC A03/MF A01 
AD-A233 852/3/GAR 

Fluctuating Flow through Straits of Variable Depth. 

AD-A233 852/3/GAR 147,191 PC AQ2/MF A01 
AD-A233 853/1/GAR 

Analysis of Cracks in Nonlinear Fiber Composite Materials. 

AD-A233 853/1/GAR 146,457 PC A06/MF A01 
AD-A233 854/9/GAR 


Localization Model of Rubber Elasticity and the Stress- 

Strain Behavior of a Network Formed Cross-Linking a 
. Deformed Meit II. Equibiaxial Extension and Pure Shear. 

AD-A233 854/9/GA\ 146,519 PC A02/MF A01 
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Techniques. 
145,037 PC A04/MF A01 
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AD-A233 856/4/GAR 
Multipie Assay Devices for Detection of Toxins and Patho- 
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RD-A233 856/4/GAR 146,811 PC A0S/MF A01 
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Locating Library Articles LOLA Cataloging Mani 
AD-A233 ry /GAR 146,374 PC A03/MF A01 
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pat Criteria Documents for Chemical Agents. 
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} ~—naae Criteria with Particular Reference to Chemical 

ints. 

AD-A233 858/0/GAR 146,812 PC A08/MF A01 
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Torsional oo and Photoinduced Charge Transfer in 
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AD-A233 859/8/GAR 145,607 PC A03/MF A01 
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Electron Localization and Charge ener in Poly(O-Tolui- 
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X-ray Structure of a 
AD 33 861/4/G. 


AD-A233 862/; neg 


— etic Metals: A Novel Role _ By ple ‘olymers. 
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tution and Solvent Environment. 
AD-A233 864/8/GAR 145,612 PC A02/MF A01 
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Arab Gulf Area and the Conflicts bey eg 
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Progress in Army Internal Control 
AD-A233 867/1/GAR 
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Space Support for Airland Battle-Future. 
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North African Campaign: A Case Study. 
AD-A233 870/5/GAR 146,875 PC A05/MF A01 


AD-A233 871/3/GAR 


Polyanilines: A Novel Class of merry Polymers. 
AD-A233 871/3/GAR 145,613 PC A03/MF A01 
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itive Polymerization of Aniline: Characterization of New 
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Sensitive Electronic Ab: 
AD AZSS 873/9/GAR 145,615 PC A02/MF A01 
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Weight Studies of Polytolui- 
145,485 PC A02/MF A01 
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ibly Switchable Electrochromic Ma- 


terial. 
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Polymerization of Aniline and = See Caetiaes Ani- 
lines in the Presence of Aromatic A 
AD-A233 875/4/GAR 145.616 616 PC A02/MF A01 


AD-A233 876/2/GAR 


Changes to the Army National Guard Full-Time Force. 
AD-A233 876/2/GA\ 146,876 PC A03/MF A01 
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After the Persian Gulf War: A Multinational Gulf Security 


Force. 
AD-A233 877/0/GAR 146,877 PC A03/MF A01 
AD-A233 878/8/GAR 


Soviet Withdrawal from Eastern Europe: A Move in Crisis. 
AD-A233 878/8/GAR 146,878 PC A05/MF A01 


AD-A233 879/6/GAR 
Construction Foundation Report for Seepage Control Adits 


Abiquiu Dam and Reservoir, New Mexico 
AD-A233 879/6/GAR 145, 652. PC A12/MF A02 
AD-A233 880/4/GAR 
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AD-A239 883/8/GAR ,305 PC A03/MF A01 
AD-A233 885/3/GAR 
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pro Ams Coupled Quantum Wells. 
3 885/3/GAR 147,363 PC A01/MF A01 
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Estimate-Maximize Algorithms for Multichannel Time Delay 


and Signal Estimation. 
AD-A233 886/1/GAR 145,894 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A233 887/9/GAR 


we ¢- Causal and Atomic Group Multicast. 
145,803 PC A03/MF A01 


887/9/GAR 
AD-A233 888/7/GAR 
pon mage of Gaseous Spin-Polarized 3He Targets due to 


Creation of 3He+ 
AD-A233 988/7/GAR 147,456 PC A02/MF A01 
AD-A233 889/5/GAR 


Errors in Measurement of + Gz Acceleration Tolerance. 
AD-A233 889/5/GAR 146,780 PC AQ2/MF A01 
AD-A233 890/3/GAR 


Novel Environments for Laser Dyes. 
AD-A233 890/3/GAR 147,304 PC A02/MF A01 


AD-A233 891/1/GAR 
Optimal Interpolants for Runge-Kutta Ray Tracing in Inho- 


mogeneous Media. 

AD-A233 891/1/GAR 147,305 PC A02/MF A01 
AD-A233 892/9/GAR 

Ultrafast Polarization Spectroscopy of Diluted Magnetic 


Semiconductor Superia' 

AD-A233 892/9/GAR 147,364 PC A01/MF A01 
AD-A233 893/7/GAR 

Metal Pentadienyl Prepared by eacting a Metal Carbyne 


with an Enyne. 
AD-A233 893/7/GAR 145,454 PC A03/MF A01 
AD-A233 894/5/GAR 
Diamagnetic Rydberg Atom: Confrontation of Calculated 
and Observed Spectra. 


AD-A233 894/5/GAR 147,457 PC A01/MF A01 
AD-A233 nag 


Diffusion through Foams and Fractal-Like Cellular Solids. 
AD-A233 895/ /2/GAR 146,662 PC A02/MF A01 


AD-A233 896/0/GAR 
| ey 3 Contact Resistance snore Fan 8 from _Four-Point- 
ims 


on 
AD-A233 896/0/GAR 145,977 PC A02/MF A01 
AD-A233 897/8/GAR 
Electroplasticity - the Effect of Electricity on the Mechanical 
Properties of Metals. 
AD-A233 897/8/GAR 146,549 PC A02/MF A01 
AD-A233 898/6/GAR 


High Potassium Selective Permeability and Extracellular lon 
Regulation in the Glial Perineurium (Blood-Brain Barrier) of 


Crayfish. 
AD-A233 898/6/GAR 146,687 PC A03/MF A01 
AD-A233 899/4/GAR 
Femtosecond Spin-Polarization Spectroscopy in Diluted- 
Magnetic-Semiconductor Quantum Wells. 
AD-A233 899/4/GAR 147,365 PC A01/MF A01 


AD-A233 900/0/GAR 
Absolute Photoionization Cross Sections of the Cs 7D 3/2 


Level Measured by Use of Fluorescence Reduction. 
AD-A233 900/0/GAR 145,487 PC A02/MF A01 


AD-A233 901/8/GAR 
Why are Eon borvey S ns the Federal Government: Re- 


sults of an Exit 
AD-A233 901/8/GAR- 145,058 PC A04/MF A01 
AD-A233 902/6/GAR 
Attracting and Selecting Quality Applicants for Federal Em- 
ployment. A Ri Concerning Significant Actions of the 


Office of Personnel Mana: t. 
AD-A233 902/6/GAR 145,059 PC A03/MF A01 
AD-A233 903/4/GAR 


French Spaceplane: HERMES Update. 
AD-A233 903/4/GAR 147,632 PC A01/MF A01 


AD-A233 904/2/GAR 


Distributed Training for the Reserve Re ane me Remote 
Delivery Using os ete —— Conferencing. 
AD-A233 904/2. 46,960 PC A0S/MF A01 


AD-A233 905/9/GAR 


Ada Compiler Validation Summary Report: Certificate 
Number "901007NI.11042, SD-Scicon UK Ltd., XD Ada 
MC68020 Version 1.2 VAX Cluster (Host and Target). 
AD-A233 905/9/GAR 145,804 PC A06/MF A01 
AD-A233 906/7/GAR 

Fluctuation Quenching of 
Ba2NaNb5015. 

AD-A233 906/7/GAR 


AD-A233 907/5/GAR 
Model Acylation Reactions for Polyamides Studies by UV 


Absorption and Fluoresce: scopy. 
AD-AS33 907/5/GAR 145,617 PC A02/MF A01 


AD-A233 908/3/GAR 
Studies of Model Urethane Bay reo and Cure in Polyur- 


ethanes by UV 
AD-A233 908/3/GAR_ 145,618 PC > A02/MF A01 
AD-A233 909/1/GAR 


Effects of Carrier Mass Differences on the Current-Voltage 
Characteristics of Resonant Tunneling Structures 
AD-A233 909/1/GAR 147,366 PC AO1/MF A01 


AD-A233 910/9/GAR 
Overview of Wavelets. 
AD-A233 910/9/GAR 

AD-A233 911/7/GAR 
p eonsemend Simulations of Split-Hopkinson Pressure Bar 


Ip (%) ts. 





Thermal Focusing in 
146,428 PC A01/MF A01 





146,591 PC A03/MF A01 





AD-A233 911/7/GAR 
AD-A233 912/5/GAR 
Cargo Movement Operations System = Final Soft- 


ware 01, Increment 
AD-A233 912/5/GAR 146,832 PC Ao2/MF A01 
AD-A233 913/3/GAR 


SENOS TERS eatin Sinty Repent See 


AO-A233 913/3/GAR 145,047 PC A03/MF A01 
AD-A233 rth se sel 


146,353 PC AQ1/MF A01 


Who is Leaving the Federal Governmen 
AD-A233 914/ aan 145, 060 PC A04/MF A01 
AD-A233 915/8/GAR 
¥ S. oo of Personnel — yy > and the Merit 
peepee f Office een oy gees 
AD-A233 B1S/8/GAR 46 061 "eC AOS MF AO1 
AD-A233 916/6/GAR 


Pong yoo oor of Materials for Fre- 
quency Agile Solid State Laser Systems. 
AD-A233 B16/6/GAR 147,306 PC A09/MF A01 
AD-A233 917/4/GAR 


Short Reports: Reaction of Titanium Tetrachloride with Al- 
— in the Presence of Ammonia and Pyridine--Transla- 


AD-A233 917/4/GAR 145,488 PC A03/MF A01 
AD-A233 918/2/GAR 

Simulation of 

AD-A233 918/2/GAR 
AD-A233 920/8/GAR 


w, Lab 


Systems from Geometric Mi 
145,895 PC AODIME ‘A01 








y Technical Library: Automating 
146,370 PC A02/MF A01 


with ‘Stilas’. 
AD-A233 920/8/GAR 
AD-A233 921/6/GAR _ 





Computational Condensed 
poo Physics ony Held in » Yieetn, vitaly on 16-18 January 


. Pr me and acts. 
AD-ADSS 21 /6/GAR 147,367 PC A06/MF A01 
AD-A233 922/4/GAR 
Hydrogen Assisted Cracking and Corrosion of Some Hi 
Corrosion Resistant A\ ’ ww 
AD-A233 922/4/GAR 146,514 PC A03/MF A01 
AD-A233 923/2/GAR 


Attack Helicopter Battalion: Ready for the 60’s or 90’s. 
AD-A233 923/2/GAR 146,879 PC A04/MF A01 


AD-A233 924/0/GAR 
Composite Fiber Hazards. 
AD-A233 924/0/GAR 

AD-A233 925/7/GAR 


Sees and the Wargame: Play Now or Pay Later. 
A233 925/7/GAR 146,880 PC A0S/MF A01 


AD-A233 926/5/GAR 
Lightweight Attack Munition Op 


nent of the Gat le Array. 
AD-A233 926/5/GAR 
AD-A233 927/3/GAR 


Fracture of Compositi 
AD-A233 927/3/GAR 


AD-A233 928/1/GAR 
Molecular Mechanics Calculations for Nitro and Amino Sub- 
stituted Conjugated Systems Containing Oxygen and Nitro- 
20-239 928/1/GAR 147,223 PC A03/MF A01 
AD-A233 929/9/GAR 
Modification of the User Friendly Thermodynamic Code to 


Include the Effects of Minor Species. 
AD-A233 929/9/GAR 145,489 PC A03/MF A01 


AD-A233 930/7/GAR 
rPhaniine. Structural Order and Electronic 


States in Polyaniline. 
AD-A233 /7/GAR 145,619 PC A03/MF A01 
AD-A233 931/5/GAR 


bey ho gage Stimulus-Response Surface for Use 


with Primat 
AD-A233 931 75/GAR 145,778 PC AO1/MF A01 
AD-A233 932/3/GAR 
Mass ee Fragmentation Pathways of N-Acetyinitra- 
mines: 1-Acetylhexahydro-3,5-dinitro-1,3, —— and 1- 
Acetyloctahydro-3,5,7-trinitro-1 , 3,6,7-tetrazoc 
AD-A233 932/3/GAR 145,490 PC ‘A01/ME AO1 


AD-A233 933/1/GAR 


Ada Compiler Validation Summary Report: Verdix Corpora- 
tion, VA Sun-4 SunOS, VADa-110-4040, Version 6.0 
ee SunOS 4.0 = Sun 4/280, SunOS 4.0 (Host 


Target), 900228W1.11006. 
AD-A233 933/1/GAR 145,805 PC A03/MF A01 
AD-A233 934/9/GAR 
Electron Localization in Polyaniline and its Derivati 
AD-A233 934/9/GAR 145,620 PC A02/MF AO1 
AD-A233 935/6/GAR 


Structure, Order and the Metallic State in Polyaniline and its 


Derivatives. 

AD-A233 935/6/GAR 145,621 PC A02/MF A01 
AD-A233 936/4/GAR 

Sanitary/Storm Drainage Characterization Survey, Eglin 


AFB, Fi 
146,251 PC A07/MF A01 


146,787 PC A03/MF A01 





ing Compo- 
147,221 PC A03/MF A01 


TNT. 
147,222 PC A03/MF A01 





AD-A233 936/4/GAR 


AD-A233 962/0/GAR 


AD-A233 937/2/GAR 
bent Classification and Qualification Systems: A Re- 


Emphasis, A Changing Perspective. 
AD AZSS 937/2/GAR 145,048 PC AQO5/MF A01 


AD-A233 940/6/GAR 


T of Modified Helical Gears. 
APPASS 940/0/GAR 


146,417 PC A03/MF A01 

AD-A233 941/4/GAR 
A Convenient T: for Determin- 
ic Acid Doping leristics of 


145,622 PC A02/MF A01 


Impedance Pr 
ing the a 
AD-A233 1 aIAR 
AD-A233 942/2/GAR 
Metabolic Changes and + dy 
AB Abe3 94272, 
A233 942/2/GAR — 
AD-A233 8 ong 





Dysfunction Follow- 


146,781 PC A02/MF A01 





Military R and Their ptions of Recruiting Duty. 
AD-A233 ‘O43/0/GAR 146,961 PC A06/MF A01 
AD-A233 944/8/GAR 


Look at Digital Nose Wheel 
AD-A233 944/8/GAR 


AD-A233 945/5/GAR 
See teen ter Sp as 


ADA2S3 945/5/GAR 145,318 PC A14/MF A02 
AD-A233 946/3/GAR 

Review of Removal, Containment and Treatment Technol- 

agies for Remediation of Contaminated Sediment in the 


Great Lakes. 
AD-A233 946/3/GAR 146,252 PC A14/MF A02 
AD-A233 947/1/GAR 


Senior Executive Service. Views of Former Federal Execu- 


AD-A233 947/1/GAR 145,049 PC A03/MF A01 
AD-A233 948/9/GAR 

Inclusion of Equivalent Plastic Strain in Eulerian Wave- 

AD-A233 948/9/GAR 147,443 PC AO1/MF A01 
AD-A233 949/7/GAR 

Excitonic Insulator Transition in a GaSb-AlSb-inAs Quan- 


tum-Well Structure. 

AD-A233 949/7/GAR 147,368 PC A02/MF A01 

AD-A233 950/5/GAR 
eieent tents te Saneiting ace Guten 
AD-A233 950/5/GAR 145,969 PC A03/MF A01 

AD-A233 951/3/GAR 
ae Cy of Signals in Additive White Gaussian 
AD-A233 951/3/GAR 145,896 PC A01/MF A01 

AD-A233 952/1/GAR 
Novel Diagrammatic Method for Analysis of Finite Periodic 


and Aperiodic oo Structures. 
AD-A233 952/1/GAI 147,369 PC A02/MF A01 
AD-A233 953/9/GAR 


—T 156 PC A03/MF A01 





echniques for Assessing the Effect of Envi- 
‘onmental Stressors on Visual Function. 
GAR 146, 163 PC A02/MF A01 


AD-A233 954/7/GAR 
Processible Precursor for Boron Nitride Coatings and Matri- 


ces. 

AD-A233 954/7/GAR 146,449 PC A02/MF A01 
AD-A233 955/4/GAR 
Analyses of Fiber-Composite 


146,390 PC A04/MF A01 


Buckling and Postbuckling 
Laminate Plates under Biaxial 
AD-A233 955/4/GAR 
AD-A233 956/2/GAR 
Influence of Ani of the Mi on the Overall 
—— faunas of Fibrous Metal-Matrix Compos- 
AD-A233 956/2/GAR 146,458 PC A06/MF A01 
AD-A233 957/0/GAR 
Micromechanics Analysis of Fiber Toughening in Ceramic- 


Matrix Composites. 
AD-A233 957/0/GAR 146,459 PC A07/MF A01 
AD-A233 958/8/GAR 
Behavior for Silicon Carbide Whisker Reinforced 
es. 


minum Oxide 
ADAZSS A233 958/8/GAR 146,460 PC A09/MF A01 
AD-A233 959/6/GAR 
Novel Interphases: Synthesis, Molecular Orientation and 
Grafting of Liquid Se ee ee nate 
AD- 959/6/GAI 146,461 PC A11/MF A02 
AD-A233 960/4/GAR 





Atom Optics. 
AD-A233 960/4/GAR 
AD-A233 ee cg 


147,458 PC A02/MF A01 


Ada Compiler V. Report. Certificate 

Number: Bor100S 11 11083, Digital Pauipmren t ~  aueenee 

VAX Ada, Version 2.2 VAX => TAX 8 

AD-A233 961/2/GAR 145, 806 BC Ads ‘A04/MF A01 
AD-A233 962/0/GAR 

Wartime Personnel Assessment Model (WARPAM) (Version 


1.0). Programmer's 
AD-A233 962/0/GAR 146,833 PC A12/MF A02 


September 1, 1991 OR-5 
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AD-A233 963/8/GAR 
Wartime Personnel Assessment Model (WARPAM). User's 


AD-A233 963/8/GAR 146,834 PC A03/MF A01 
AD-A233 964/6/GAR 
Wartime Personnel Assessment Model (WARPAM) (Version 


1.0). Final in Documentation. 
AD-A233 964/6/GAR 146,835 PC A03/MF A01 


AD-A233 965/3/GAR 
Theoretical and Experimental Study of the Symmetric Rank 


One Update. 
AD-A233 965/3/GAR 146,612 PC A03/MF A01 
AD-A233 966/1/GAR 


Bulk Modulus 9 ad Fluorinated Epoxies. 
AD-A233 966/1/GAR 147,255 


AD-A233 aeeean 
Femtosecond Relaxation Dynamics of Image-Potential 


States. 

AD-A233 967/9/GAR 147,459 PC A03/MF A01 
AD-A233 968/7/GAR 

Sulfur- Donor Complexes in Silicon. 

AD-A23: /7/GAR 147,370 PC A02/MF A01 
AD-A233 969/5/GAR 


2-Hz 109-nm Mirroriess 
AD-A233 969/5/GAR 


AD-A233 970/3/GAR 
Crystal Optical Routing Switch. 
AALS 970/3/GAR 145, 957 PC AO1/MF A01 
AD-A233 971/1/GAR 
Polarization one gr Calculation of Spectroscopic Prop- 


erties of Molecules. 
AD-A233 971/1/GAR 145,491 PC A03/MF A01 
AD-A233 seg: 
Temperature Dependence of the Electronic Coherence of 
tices. 


GaAs-GaAlAs Superia 
AD-A233 972/9/GAR 147,371 PC A01/MF A01 


AD-A233 973/7/GAR 


— of Liposome-Encapsulated Y ncaa: tas 
‘ormulation as a Potential Blood Substit 
AD-ADSS 973/7/GAR 145, 305 “Pc A02/MF A01 


AD-A233 974/5/GAR 


and Structure of a aye A Novel 
Base-Stabilized Ga2P2 Ring System. 
AD-A233 974/5/GAR 145,455 PC A01/MF A01 


AD-A233 975/2/GAR 


peo Photoelectron Spectroscopy Sputter Depth Profile 
«bok of “og Controlled Microstructures in Conduc- 


AD-ASS OT 375/2/GAR 145,623 PC A02/MF A01 
AD-A233 976/0/GAR 


Technical Review of Electrochemical = Applied to 
Microbiologically Influenced Corrosio' 
AD-A233 976/0/GAR 146, 697 PC A03/MF A01 


AD-A233 977/8/GAR 

Statistical Analysis of -X Rhesus — Kinematics. 

AD-A233 977/8/GAR 146,721 PC A06/MF A01 
AD-A233 978/6/GAR 

Maximization on Matroids with Random wy: 

AD-A233 978/6/GAR 146,613 A03/MF A01 
AD-A233 979/4/GAR 

Primes: The First Two Thousand Four Hundred Prime Num- 


bers. 
AD-A233 979/4/GAR 146,592 PC A04/MF A01 
AD-A233 980/2/GAR 


Adaptive Control of Direct Drive Dexterous Robotic Hand 
with Bilateral Tactile Sensing. 
AD-A233 980/2/GAR 146,396 PC A03/MF A01 


AD-A233 981/0/GAR 
Pressure Distribution and Induced Force Field on a Conical 
pone ag oan due tt Impingement of a Normal Jet into the Super- 
AD-A233 981/0/GAR 145,716 PC A03/MF A01 
AD-A233 982/8/GAR 


PC A01/MF A01 


147,307 PC A01/MF A01 


Shield. 
146,836 PC A03/MF A01 


Sealift in Operation Desert 

AD-A233 982/8/GAR 
AD-A233 983/6/GAR 

Setting the Ethical Climate in an Or, 


AD-A233 983/6/GAR 
AD-A233 984/4/GAR 


Command and — of the Army Dental Care System. 
AD-A233 984/4/GAR 146,686 PC A03/MF A01 


AD-A233 985/1/GAR 


Towards a New Chemical Warfare Policy. 
AD-A233 985/1/GAR 146,813 PC A03/MF A01 


AD-A233 986/9/GAR 


Effect of a Viscoelastic ee on the Transverse Behav- 
ior of Fiber-Reinforced Com 
AD-A233 986/9/GAR 946,462 PC A03/MF A01 


AD-A233 987/7/GAR 
Surface Observation Climatic Summaries for Fort Yukon, 
laska. 


AD-A233 987/7/GAR 145,319 PC A16/MF A02 
AD-A233 988/5/GAR 
Surface Observation Climatic Summaries for Wheeler AFB, 


Hawaii. 
AD-A233 988/5/GAR 145,320 PC A15/MF A02 


OR-6 VOL. 91, No. 17 


14. 038° "PG A03/MF A01 


AD-A233 989/3/GAR 
Software Package for Unconstrained Optimization Using 


Tensor Methods. 

AD-A233 989/3/GAR 146,614 PC A03/MF A01 
AD-A233 990/1/GAR 

Tennessee Valley Authority and 

AD-A233 990/1/GAR 
AD-A233 991/9/GAR 


ee of Broadband Mixing Noise from Turboma- 
i 


chinery. 
AD-A233 991/9/GAR 147,256 PC A01/MF A01 
on 992/7/GAR 


Low-Temperature Electronic Transport and the Coulomb 
Blockade in Oxidized Films of me 
AD-A233 992/7/GAR 5,492 PC A02/MF A01 
AD-A233 993/5/GAR 
mputational Analysis of Some Possible Initial Steps in 
the Unimolecular Thermal a ee of 1,3-Diazacy- 
clobutane and its 1,3-Dinitramine Derivativ 
AD-A233 993/5/GAR 145,493 “PC A02/MF A01 


AD-A233 994/3/GAR 

Search for Provably "aed Cryptosystems. 

AD-A233 994/3/GAR 145,897 PC A03/MF A01 
AD-A233 995/0/GAR 

Rigorous soeuie Characterization of Microstrip Cross 


and T Junctions. 

AD-A233 "995/0/GAR 145,970 PC A03/MF A01 
AD-A233 996/8/GAR 

Strei ning Behavior of In situ Composit 

AD-A233 996/8/GAR 146,463 PG A03/MF A01 
AD-A233 997/6/GAR 

Force Generation in an Immature Py 

AD-A233 997/6/GAR 6,881 
AD-A233 998/4/GAR 

Operational Synchronization: A Revised Doctrinal Perspec- 


tive. 

AD-A233 998/4/GAR 146,882 PC A04/MF A01 
AD-A233 999/2/GAR 

anew Maneuver in the 90’s: Is Army Aviation a Viable 


A YAzaS 999/2/GAR 146,883 PC A04/MF A01 
AD-A234 000/8/GAR 
Time Estimation at the Operational Level of War. 
AD-A234 000/8/GAR 146,884 PC A04/MF A01 
AD-A234 001/6/GAR 
Charge of the Light Brigade: eee Heavy and Light 
Nn: 


Forces for Offensive ra 

AD-A234 001/6/GAR 146,885 PC A04/MF A01 
AD-A234 002/4/GAR 

From Port Salines to Panama City: The aman of Com- 


mand and Control in ‘pees be 
AD-A234 002/4/GAR 46,886 PC A04/MF A01 


AD-A234 003/2/GAR 
pon Se Art of Operational Maneuver in Post CFE- 


AD-A234 003/2/GAR 146,887 PC A05/MF A01 
AD-A234 004/0/GAR 

Amphibious eee: The eae Wild Card. 

AD A234 004/0/GAR 146,888 PC A04/MF A01 
AD-A234 005/7/GAR 


Full Surface Testing of Grazing Incidence Mirrors. 

AD-A234 005/7/GAR 147,308 PC A02/MF A01 
AD-A234 006/5/GAR 

VLF Nighttime Data Analysis. 

AD-A234 006/5/GAR 
AD-A234 007/3/GAR 

Drug Interdiction: Can We Stop the New Pancho Villa. 

AD-A234 007/3/GAR 145,379 PC A04/MF A01 
AD-A234 008/1/GAR 


iranian Revolution: Revalid Crane Brinton’s Model of 

Revolutions for the pte ee ‘and Strategic Planner. 

AD-A234 008/1/GAR 145,364 PC A04/MF A01 
AD-A234 009/9/GAR 

Legal and Social Pi 

ty of Mere Declaration. 

AD-A234 009/9/GAR 


AD-A234 010/7/GAR 
oa Business Set-Asides: Is DOD Getting its Money's 
forth. 


AD-A234 010/7/GAR 146,837 PC A03/MF A01 
AD-A234 01 1/5/GAR 


b Policy and Resource: 
AD-A234 011/5/GAR 145,039 PC ‘A04/MF A01 


AD-A234 012/3/GAR 
Army Strategy: A Justifiable Initiative or a Parochial Ploy. 
AD-A234 012/3/GAR 146,889 PC A03/MF A01 
AD-A234 013/1/GAR 
Cheney-Powell Congressional Reform Act: Completing the 


Defense Reform Agenda. 
AD-A234 013/1/GAR 146,890 PC A03/MF A01 
AD-A234 014/9/GAR 
Testing of a Composite Thermal Structure al  wacuenes the 
Drivers of a Large Scale Biast/Thermal Simul: 
AD-A234 014/9/GAR 147,231 PC. AOS /MF AO1 


AD-A234 015/6/GAR 
Operational Initiative: What is it and How do We get It. 


the Merit Principles. 
145,050 PC A04/MF A01 


Theater. 
A04/MF A01 


145,746 PC AO6/MF A01 





for Soviet Servi A Reaii- 
146,962 PC A04/MF A01 








AD-A234 015/6/GAR 
AD-A234 016/4/GAR 
Study of Bird Ingestions into Small Inlet Area Aircraft Tur- 


bine Engines. 
AD-A234 016/4/GAR 145,139 PC AOS5/MF A01 
AD-A234 017/2/GAR 
International Conference on Atomic Physics: Abstracts of 
Contributed Papers (12th) Held in Ann Arbor, Michigan on 


29 July-3 August 1990. 
AD-A234 017/2/GAR 147,460 PC A21/MF A03 
AD-A234 018/0/GAR 


Remote Sensing Survey of Two Borrow Areas for the 
Grand Isle and Vicinity Project, Jefferson Parish, Louisiana. 
AD-A234 018/0/GAR 147,201 PC A03/MF A01 


AD-A234 019/8/GAR 
Generation and Kinematics of the Internal Tide in the Strait 


of Gibraltar. 

AD-A234 019/8/GAR 147,192 PC A03/MF A01 
AD-A234 020/6/GAR 

Visceral Leishmaniasis Unresponsive to Pentostam Caused 


by aoe iy in Kenya. 
AD-A234 020/6/GAR 146,707 PC A02/MF A01 


AD-A234 ssenen 


146,891 PC A03/MF A01 


Downslope Conversion. 
AD-A234 021/4/GAR 
AD-A234 022/2/GAR 


Raman Scattering Effects at the Shorter Visible Wave- 
lengths in Clear Ocean Waters. 
AD-A234 022/2/GAR 147,211 PC A02/MF A01 


AD-A234 024/8/GAR 


Table of Special Function Integrals. 
AD-A234 024/8/GAR 146,593 PC A03/MF A01 


AD-A234 025/5/GAR 


GaAs Power MESFET Performance Sensitivity to Profile 
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halienge for the Heavy Division. 
147,238 PC AQ4/MF A01 


146,898 PC AQ4/MF A01 


Requirements: The 


Operational 
146,862 PC A04/MF A01 


AD-A234 163/4/GAR 
AD-A234 164/2/GAR 
No Guts No Glory - Operational Risk Taking: Gaining and 


Maintaining the Tem; 
AD-A234 164/2/GA 146,904 PC A04/MF A01 
AD-A234 165/9/GAR 


Fighting a the Lower End: Applying Operational Art to Se- 


curity Assistance 

AD-A234 1 165/9/GAR 146,905 PC A04/MF A01 
AD-A234 166/7/GAR 

Awaiting an Enemy: The Operational Significance of Politi- 

cally Induced Force Reductions to Parity in Central Europe. 


AD-A234 166/7/GAR 
AD-A234 167/5/GAR 
Army Aviation: Does it Provide an Answer to Operational 
Maneuver in the Central Region. 
146,907 PC A04/MF A01 


146,906 PC A04/MF A01 


AD-A234 167/5/GAR 
AD-A234 168/3/GAR 


Infotron INX4400/USM. 
AD-A234 168/3/GAR 


AD-A234 169/1/GAR 


Pyramid Development Corporation PC/DACS. 
AD-A234 169/1/GAR 145,900 PC A03/MF A01 


AD-A234 170/9/GAR 


Wang Laboratories Incorporated MicroControl 
AD-A234 170/9/GAR 145,901 PC A03/MF A01 


AD-A234 171/7/GAR 


Hewlett Packard Computer Systems Division MPE V/E. 
AD-A234 171/7/GAR 145,818 PC A06/MF A01 


AD-A234 172/5/GAR 


Theory of Radar Tar, 
AD-A234 172/5/GA\ 


AD-A234 173/3/GAR 


Hydrogeological Evaluation of South Water Cay, Belize: A 
Spreadsheet-Based Groundwater Mi 
AD-A234 173/3/GAR 147,026 PC A03/MF A01 


AD-A234 174/1 


Proceedings of the International Symposium on Quantum 
Chemistry, Solid-State Physics, and Com wget Methods 
Held in St. a Florida = 17-24 

AD-A234 145,507 Not oalaite NTIS 


AD-A234 175/8/GAR 
Conference on Workforce Quality Assessment Held in 


Washington, DC on 8 May 1989. 
AD-A234 175/8/GAR 145,052 PC A05/MF A01 


AD-A234 176/6/GAR 
First-Line Supervi 
AD-A234 176/6/GAI 

AD-A234 177/4/GAR 


Working for America: A Federal = Survey. 
AD-A234 177/4/GAR 145,062 PC A04/MF A01 


AD-A234 178/2/GAR 
Status Report on Contract N00014-89-J-1916 (Louisiana 


State University) 
AD-A234 178/2/GAR 146,717 PC A03/MF A01 
AD-A234 179/0/GAR 


Nonlinear Stability of a High-Speed, Axisymmetric Boundary 


Layer. 
AD-A234 179/0/GAR 145,084 PC A03/MF A01 
AD-A234 180/8/GAR 
Uniform High Order eee Methods for One and Two Di- 
ul 


mensional Euler Equations 
AD-A234 180/8/GAR 145,085 PC A04/MF A01 
AD-A234 181/6/GAR 


Knowledge-Based System Analysis and Control Defense 
Switched Network Task Areas. 
AD-A234 181/6/GAR 145,748 PC A06/MF A01 


AD-A234 182/4/GAR 
Ada Compiler Validation sae ey | Report: Certificate 
Number: 900703W1.11016, Silicone Graphics, 4D ADA, Iris- 
4D/25 Greater Than or Equal to iris-4D/25. 
AD-A234 182/4/GAR 145,819 PC A03/MF A01 


AD-A234 183/2/GAR 


Effect of Low Power Plasmas on Carbon Fibre Surfa 
AD-A234 183/2/GAR 146,515 PC. A03/MF A01 


AD-A234 184/0/GAR 


Effect of Low Power Plasmas on Carbon Fibre Surfaces. 
AD-A234 184/0/GAR 146,425 PC A03/MF A01 


AD-A234 185/7/GAR 
Anelastic Deformation of a Thermoplastic-Matrix Fiber 
a site at Elevated Temperature. Part 2. Time-Tempera- 


pendent Matrix Behavior. 

AD. A234 185/7/GAR 146,479 PC A03/MF A01 
AD-A234 186/5/GAR 

Interfacial em of a Unidirectional Fiber Composite 


under Longitudinal Shearing. 
AD-A234 186/5/GAR 146,480 PC A03/MF A01 


AD-A234 187/3/GAR 
Static and Cyclic Compressive Fatigue of Thermoplastic- 
Matrix Composite in Ambient and Moisture Environments 
AD-A234 187/3/GAR 146,481 PC AOA/MF A A01 
AD-A234 188/1/GAR 
Characterization Studies of Fluorinated Epoxy Resins: 
Naval Experimental Resin C8/1SA as a Structural Material 
and for Use in Blends and Composites. 
AD-A234 188/1/GAR 146,574 PC A05/MF A01 
AD-A234 189/9/GAR 
Creep Buckling of Thermop 
unter Biaxial Loadi 
AD-A234 189/9/GAR 
AD-A234 190/7/GAR 


Atmospheric Optical Turbulence Measurements Taken at 
Anderson Mesa, Flagstaff, Arizona between 10-19 July 


1990. 
AD-A234 190/7/GAR 147,310 PC AOS/MF A01 


145,817 PC A03/MF A01 


it Discrimination. 
145,928 PC A03/MF A01 


Selection in the Federal Government 
145,053 PC A03/MF A0i 


ic-Matrix Fiber Composites 
146,482 PC A03/MF A01 
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AD-A234 192/3/GAR 


Cumberland Sound Monitoring. Report 1. 1988 Data Collec- 


AD AdS¢ 192/3/GAR 147,217 PC A04/MF A01 
AD-A234 193/1/GAR 

St. Johns be Pumping Station, Missouri. 

AD-A234 193/1/GAR 145,653 PC A03/MF A01 
AD-A234 194/9/GAR 

GpSratins Millimeter-Wave Integrated Circuits with 


AD-A234 194/9/GAR 145,981 PC A03/MF A01 
AD-A234 195/6/GAR 


bh soa ao Wills: How Effective Is Brigade Doc- 


trine for Meeting E: . 

AD-A234 195/6/GAI 146,908 PC A04/MF A01 
AD-A234 196/4/GAR 

Intell Preparation of the URBAN Battlefield. 

AD- 196/4/GAR 146,864 
AD-A234 197/2/GAR 


Framework for Counterguerrilla Tactical Doctrine: A Theo- 


AD-A234 197/2/GAR 146,909 PC A0S/MF A01 
AD-A234 198/0/GAR 

Living on the Edge: 

AD-A234 198/0/GAR 
AD-A234 199/8/GAR 


PC A04/MF A01 


and Contingency Operations. 
146,910 PC A04/MF A01 


Division: Redundant or \ 
AD-A234 199/8/GAR 146,911 PC A03/MF A01 
AD-A234 200/4/GAR 
Transverse Crack Growth and Fracture of a Thermoplastic- 
—— Fiber Composite at Room and Elevated Tempera- 


AD-A234 200/4/GAR 146,483 PC A03/MF A01 
AD-A234 201/2/GAR 


A og Polymer-Carbon Fiber Composites. Molecular 


AD-A234 3 201/2/GAR 146,484 PC A03/MF A01 
AD-A234 202/0/GAR 

Pi sac re Thermoelastic Constitutive Theories for 

Random he aera Ceramic Composites. Part 1. 

Under Small Ti 

AD-A234 202/0/ rae 146,485 PC A03/MF A01 
AD-A234 203/8/GAR 

Nonlinear Behavior of Fiber Composite Materials and Its 

Effect on the Postbuckling Response of Laminated Plates. 

AD-A234 203/8/GAR 146,486 PC A04/MF A01 
AD-A234 204/6/GAR 

= Principle for Some Nonstandard Elastic Prob- 


AD A294 204/6/GAR 146,487 PC A01/MF A01 
AD-A234 205/3/GAR 

Localization Model of Rubber Elasticity and the Deforma- 

tion a Network Formed by Cross-Linking a Strained Melt. 

AD-A234 205/3/GAR 146,521 PC A A0/ME A01 
AD-A234 ee, 


Charact tion of sewers Whiskers. 
AD-A234 20 206/1/GAR 146,488 


AD-A234 207/9/GAR 
Mechanical Properties of Beta-Silicon Nitride Whisker/Sili- 


con Nitride Matrix 
AD-A234 207/9/GAR 146,489 PC A03/MF A01 
AD-A234 208/7/GAR 
jay mes of Guan s eae ‘e-Dependent Ti warn omg 


A of Sing Pr ar hy? 
AD-A234 FAzSs 208/7/GA PC ‘A0a/ME A011 


AD-A234 209/5/GAR 
Low Temperature Relaxations of DGEBA Epoxy Resins: A 


TSDC Study. 
AD-A234 209/5/GAR 146,575 PC A03/MF A01 
es 210/3/GAR 
cute Sporadic Hepatitis 
AD-AZSA 210/3/GAR 
AD-A234 211/1/GAR 


HTLV-1 Coinfection in a HIV-1-Infected Peruvian Popula- 


tion. 
AD-A234 211/1/GAR 146,728 PC A01/MF A01 
AD-A234 212/9/GAR 


PC A03/MF A01 


in Sudanese Children. 
146,645 PC A01/MF A01 


Prevention of Malaria. 
AD-A234 212/9/GAR 

AD-A234 213/7/GAR 
Endotoxin Binding and ‘manete Activity by a Protein 
from Limulus 


AD-A234 213/7/GAR 146,665 PC A03/MF A01 
AD-A234 214/5/GAR 
jaa he mama in Electronic Polymers: Polyaniline and Its 


AD-A234 34 214/5/GAR 145,630 PC A03/MF A01 
AD-A234 215/2/GAR 

and Photoexcitation Spectroscopies of Po- 

lodel System for New Phenomena. 

BAze4 BIS/2/GAR 145,631 PC AQ5/MF A01 
AD-A234 216/0/GAR 

Decision Support Systems for Operational Level Command 

and Control. 


146,708 PC AQ1/MF A01 


AD-A234 216/0/GAR 
AD-A234 217/8/GAR 
What is an Adequate Decision 
Po - Level 
A234 217/8/GAR 
AD-A234 218/6/GAR 


146,912 PC A03/MF A01 
Support System for the 
146,913 PC A0O5/MF A01 


Balance: The Essence of 
AD-A234 218/6/GAR 
AD-A234 219/4/GAR 


tional Art. 
146,914 PC A04/MF A01 


po Arctic Summer hb 
AD-A234 219/4/GAR 146,843 PC A03/MF A01 
AD-A234 220/2/GAR 


Finite Element of Nonperforating Ballistic Impacts 
Using Hydro-Code ited Loadi Hiclories. 
AD-, 220/2/GAR 147, PC A03/MF A01 


AD-A234 221/0/GAR 
Interaction of EI 
Processes in Connective 
AD-A234 221/0/GAR 

AD-A234 222/8/GAR 
_ Studies of Microstructure of Combusting Turbulent 


AD As34 222/8/GAR 145,681 PC A03/MF A01 
AD-A234 223/6/GAR 
Economic Reforms in the Soviet Union: A Transformation 


to the Market. 
AD-A234 223/6/GAR 145,434 PC A03/MF A01 
AD-A234 224/4/GAR 


Indian Wars and American 
AD-A234 224/4/GAR 


AD-A234 225/1/GAR 


New P: im for Understanding Ni —7 
AD-A234 225/1/GAR Dred PC /MF A01 


AD-A234 226/9/GAR 
Examination of Congressional Motives for Impacting on 


Military Strat 

AD-A234 226/9/GAR 146,916 PC A03/MF A01 
AD-A234 227/7/GAR 

Future of Forward 
AD-A234 227/7/GAR 
AD-A234 228/5/GAR 

Examination of the Corporate and Individual Ethical Dilem- 

mas Faced by a Medical 4 

AD-A234 228/5/GAR 145,040 PC A04/MF A01 
AD-A234 229/3/GAR 

Complex Business of Building an industrial Base Si 3 

AD-A234 229/3/GAR 145,425 PC AO4/MF A01 
AD-A234 230/1/GAR 


Strat of the War 
AD-ADSA 230/1/GAR 


AD-A234 231/9/GAR 


Fire Control Analysis of Selected Crew Served Weapons. 
AD-A234 231/9/GAR 147,239 PC A04/MF A01 


AD-A234 232/7/GAR 
Anticonvulsant Actions of Anticholinergic Drugs in Soman 
AD-A234 232/7/GAR 146,814 PC A03/MF A01 
AD-A234 233/5/GAR 


Fields with Biosynthetic 
Cells. 
146,764 PC A04/MF A01 


Military 1865-1890. 
146,915 PC A03/MF A01 


146,917 PC A04/MF A01 


145,381 PC A04/MF A01 


Polymerization within Van Der Waals Clusters of 
the Form (CH2= R)n Where R= CH2, CF2 and CHCH3. 
AD-A234 233/5/GAR 145,632 PC A03/MF A01 

AD-A234 234/3/GAR 


Parallel Systems Approach to Universal Receivers. 
AD-A234 234/3/GAR 145,820 PC A03/MF A01 


AD-A234 235/0/GAR 


Methanethiol cca on Ni(100). 
AD-A234 235/0/GA 145,508 
AD-A234 236/8 


Phase Modulation and eo pSeeeet Patterns Due to the 
Transformation Thermal-Len: 
AD-A234 236/8 o aratt Not available NTIS 


AD-A234 237/6/GAR 
h-Spectral Resolution Lidar Measurement of Tropo- 
steric Backscatter Ratio Using Barium Atomic Blocking 
AD A234 237/6/GAR 145,340 PC A02/MF A01 
AD-A234 238/4/GAR 


Theoretical Gain in Strained InGaAs/AlGaAs Quantum 
Wells, Including Valence Band-Mixing Effects. 
AD-A234 238/4/GAR 145,960 PC A01/MF A01 
AD-A234 239/2/GAR 


PC A02/MF A01 


Ferroelectric Liqui Digital Scanner. 
AD-A234 239/2/GAR 145,961 PC A01/MF A01 
AD-A234 240/0/GAR 
. (Lamont-Doherty Geological Observatory. Palisades. 
AD-A234 240/0/GAR 147,199 PC A02/MF A01 


AD-A234 241/8/GAR 


Epi of Ill-V Diluted Magnetic 
A234 241/8/GAR 


AD-A234 242/6/GAR 


Semiconductor Materials. 
147,379 PC A02/MF A01 


Use Restoral Algorithms for Blind = of 
Receive-Path and Transmit-Path Antenna in a 
Ground-Based Communication System. ees 

AD-A234 242/6/GAR 145,749 PC A07/MF A01 


AD-A234 267/3/GAR 


AD-A234 243/4/GAR 

Linear and Non-Linear Response of Liquid and Solid Parti- 
pote d a erly a 

AD-A234 243/4/GAR 147,464 PC A19/MF A03 
AD-A234 244/2/GAR 

Approximation Methods for Scattering from Rough Sur- 
AD-A234 244/2/GAR 147,259 PC A02/MF A01 
AD-A234 245/9/GAR 

ee ee See oe Acid-Soluble Spore 

Proten om Sacue Subtle and the Efet of The Bring 


146,698 PC A02/MF A01 
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as of the NH(ND)A3Il Elec- 
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AD-A234 DATISIGAR seat er °C Abas Ae: A01 
AD-A234 248/3/GAR 


Structural and Electrical Evolution of the Al/RuO2 Interface 
Thermal 


Ab-Azaa 248/3/GAR 146,490 PC A02/MF A01 
AD-A234 249/1/GAR 

Half Century Historical Review of the ey Model. 

AD-A234 249/1/GAR 147,276 A03/MF A01 
AD-A234 250/9/GAR 

Dynamic Load Transfer in Virgin and Damaged Granular 

Rock Media. 

AD-A234 250/9/GAR 145,678 PC A02/MF A01 
AD-A234 251/7/GAR 

Aircraft Emissions Characterization: F101 and F110 En- 


RD-a234 251/7/GAR 145,691 PC AOS/MF A01 
AD-A234 252/5/GAR 

Thin Layer Navier-Stokes Solutions for Transonic Multibody 

Interference. 

AD-A234 252/5/GAR 145,086 PC A03/MF A01 
AD-A234 par el 


GPS: A 
AD-A234 253/3. GAR 


AD-A234 254/1/GAR 


on DNA T. 
AD-A234 245/9/GAR 
AD-A234 246/7/GAR 
Rainbows: Mie 
AD-A234 246/7/ 
AD-A234 247/5/GAR 
Radiative and 


for Simulation. 
1B PC A06/MF A01 


Ada Compiler Validation i 
Number: 90081411.11041 SYSTEAM KG” Als P-025, 
Version 1.83 MIPS M/120-5 Under Riscvos Host and 


‘arget. 
AD-A234 254/1/GAR 145,821 PC AQ4/MF A01 
AD-A234 255/8/GAR 


AD Azee 25/8) 
AD-A234 256/6/GAR 

Effect of Composition on Dielectric and Viscoelastic Proper- 

ties of Meta-Tetramethy! Xylene Diisocyanate Based Polyur- 


AD-A234 256/6/GAR 145,633 PC A02/MF A01 
AD-A234 257/4/GAR 


Propulsion Concept: 
147,224 PC A04/MF A01 


Windows. 
AD-A234 257/4, 147,260 PC A02/MF A01 
AD-A234 258/2/GAR 


Experimental Ocean Acoustic Field Moments versus Predic- 


AD-A234 258/2/GAR 147,261 PC A03/MF A01 
AD-A234 259/0/GAR 
Simulation of GaAs MESFET Process Yield from RF Large 


AB.A234-259/0/GAR 145,982 PC AO1/MF A01 
AD-A234 260/8/GAR 
Interactions between Extended and Localized States in Su- 
tices. 


AD-A234 260/8/GAR 147,380 PC A01/MF A01 
AD-A234 261/6/GAR 


ing Aerial | 
AD- 261/6/ 


AD-A234 262/4/GAR 


to 3-D Terrain Maps. 
145,887 PC A03/MF A01 


Levels in Quantum Wells under Biax- 


AD-A234 262/4/GAR 147,981 PC A02/MF A01 
ce 263/2/GAR 
a Methodology to Improve the Performance of 
a in Countermeasure Environments. 
Smart Weapon 145,924 PC A03/MF A01 
AD-A234 264/0/GAR 
Far- and Mid-Iinfrared Properties of Metai-insulator Compos- 


ite Ma’ 
AD-A234 264/0/GAR 146,491 PC A03/MF A01 


AD-A234 265/7/GAR 


Sensitivity of Solutions of Equations. 
AD-A234 265/7/GAR 146,595 PC A03/MF A01 
AD-A234 266/5/GAR 


Estimation of In situ Bottom Reflectance Spectra. 
AD-A234 266/5/GAR 147,212 PC A02/MF A01 
AD-A234 267/3/GAR 


Ice Motions. 
147,194 PC A03/MF A01 
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AD-A234 270/7/GAR 

aed Temperature, Salinity and Currents in the 


AD ALS 270/7/GAR 147,213 PC A03/MF A01 


AD-A234 271/5/GAR 
Copolymerization of 
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45, A03/MF A01 
AD-A234 272/3/GAR 
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Water | Possible Evid for of Cog- 
nitive Function with Minimal Lowering of Core Temperature. 
AD-A234 272/3/GAR 146,783 PC A03/MF A01 
AD-A234 273/1/GAR 


pat oar Model of Atmospheric Ice Accretion on Trans- 


ines. 
AD-A234 273/1/GAR 145,342 PC A03/MF A01 
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145,654 PC A04/MF A01 


(Methacryloylethenedio 
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Synthesis of 1,2 Oxides by Oxygen inser- 
tion into the C-P Bond of tane Oxides. 
AD-A234 276/4/GAR 145,459 PC A02/MF A01 
AD-A234 277/2/GAR 
Active | ited Antenna Elements. 
AD-A234 277/2/GAR 145,939 PC A02/MF AO1 
AD-A234 278/0/GAR 
Infrared Properties of Pt/Al203 Cermet Films. 
AD-A234 278/0/GAR 146,492 PC A03/MF A01 
AD-A234 279/8/GAR 
Scaling Theory Applied 
Insulator Composite Ma’ 
AD-A234 279/8/GAR 
AD-A234 280/6/GAR 
Continuing Assessment of Cleared Personnel in the Military 
eae. Report 1. A Conceptual Analysis and Literature 


jeview. 

AD-A234 280/6/GAR 146,966 PC A04/MF A01 

AD-A234 281/4/GAR 
corey go of + ey Fane end in the 4 gad 

Services. 2. Methodology, Analysis, a 

AD-A234 281/4/GAR 146,967 PC AOS ME A01 
AD-A234 282/2/GAR 

Continuing Assessment of Cleared Personnel in the Military 
Services. 3. Recommendations. 

AD-A234 282/2/GAR 146,968 PC A04/MF A01 
AD-A234 283/0/GAR 

Continuing Assessment of Cleared Personnel in the Military 

Services. Report 4..System Issues and Program Effective- 


ness. 

AD-A234 283/0/GAR 146,969 PC A0S/MF A01 
AD-A234 284/8/GAR 

Input | and Gain of Monopole Elements with Disk 

Ground Planes on Fiat ; 

AD-A234 284/8/GAR 145,940 PC A03/MF A01 
AD-A234 285/5/GAR 


Supercritical Fluid Processing of A Polymers. 
AD-A234 285/5/GAR 45,733 PC A04/MF A01 


AD-A234 286/3/GAR 


CRRES Project Orbital Data Processi 
AD-A234 286/3/GAR 145, 7! 


AD-A234 287/1/GAR 


Some Effects of Selection on the JVE Da 
AD-A234 Der GAR 145,926 "ec A03/MF A01 
AD-A234 288/9/GAR 


naa iim ave Ed in Rocket Engines. 

A234 288/9/ 145,717 PC AQ4/MF A01 

AD-A234 289/7/GAR 
Ss Concept and Analysis of an Artificial lonospheric 

irror oy Radar. 
AD- 289/7/GAR 145,929 PC A04/MF A01 

AD-A234 290/5/GAR 
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Breathi atus 
145,393 PC A03/MF A01 


—— Infrared Absorption by Metal- 
* 146,499 PC A03/MF A01 


Task. 
PC A05/MF A01 


AD-AZ3o 290/5/GAR 
AD-A234 291/3/GAR 

Readiness and Family Factors: Findings and Implications 

from the Literature. 
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AD-A234 293/9/GAR 
Surface Observation Climatic Summaries for Maxwell AFB, 
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AD-A234 293/9/GAR 145,321 PC A16/MF A02 
AD-A234 294/7 
lications of Thermai Analysis in the Development of 
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AD-A234 294/7 147, Not available NTIS 
AD-A234 295/4/GAR 
Stimulated Photon Echoes and Free Polarization Decay in 
GaAs Multiple Quantum Well Structures: Evidence for Lo- 
calized and Delocalized Excitons. 
AD-A234 295/4/GAR 147,382 PC A01/MF AO1 
AD-A234 296/2/GAR 
Spontaneous Emission Rate Alterati 
bow Structures. 
D-A234 296/2/GAR 
AD-A234 297/0/GAR 
namic Stability of Flexible Robot Manipulators. 
AD-A234 297/0/GAR 146,971 PC A0Q7/MF A01 
AD-A234 298/8/GAR 
Electrostatic Potentials on the Molecular Surfaces of Cyclic 


Ureides. 

AD-A234 298/8/GAR 145,510 PC A02/MF A01 
AD-A234 299/6/GAR 

Altered Ca2+ Homeostasis and for gh Meg in 


Hepatocytes and Adi es in Endotoxemia and Sepsis. 
AD-A234 299/6/GA 146,621 PC A02/MF A01 


AD-A234 300/2/GAR 
Reacti of Acetyl 
of Olefin Matathesis. 
AD-A234 300/2/GAR 

AD-A234 301/0/GAR 
Optoelectronic Workshops (18th) Stability of Nonlinear Op- 


tical Interactions. 
AD-A234 301 /O/GAR 145,962 PC AO5/MF A01 
AD-A234 302/8/GAR 


Senior Executive Service Pay Setting and Reassignments: 


Expectations Vs. Reality. 

AD-A234 302/8/GAR 145,063 PC A03/MF A01 
AD-A234 303/6/GAR 

Conetinons and D 1 Mi 

Simplification Efforts in the "Federal ‘Goan 

AD-A234 303/6/GAR 145,064 PC Aoa/MF A01 
AD-A234 304/4/GAR 

Sexual Harassment in the Federal Government: An Update. 

AD-A234 304/4/GAR 145,054 PC A04/MF A01 
AD-A234 305/1/GAR 

Synthesis and Evaluation of 15- 

AD-A234 305/1/GAR 
AD-A234 306/9/GAR 


a of the RF Frequency Spectra of HEMP and 


ABADSS A234 306/9/GAR 147,357 PC A03/MF A01 
AD-A234 307/7/GAR 

Inner Product Performance Criteria for Evaluating Combat 

Models. 
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OR-14 VOL. 91, No. 17 


AD-A234 450/5/GAR 
AFOSR-TR-91-0376 
Intracellular Physiology of the Rat Suprachiasmatic Nucle- 
us: Electrical Properties, Neurotransmission, and Effects of 
tors. 
AD-A234 442/2/GAR 146,688 PC AQ2/MF A01 
AFWAL-TR-88-2003 


Failure Analysis for Composite 
AD-A233 736/8/GAR 


AGARD-AG-322 


High G Ph eee Protection Traini 
N91-21720/8/GAR 145,3: 
AGARD-AG-326 


Radio Wave Propagation Modeling, Prediction and Assess- 


ment. 
N91-21404/9/GAR 145,753 PC A07/MF A01 
AGARD-AR-265 


Rotary-Balance Testing for Aircraft Dynamics. 
Nowot 156/5/GAR ™ 145,125 


AGARD-AR-268 
Application of Mesh Generation to Complex 3-D Configura- 


tions. 

N91-21464/3/GAR 145,131 PC A03/MF A01 
AGES-91-15 

eng e | and Processing Plants: Computer-Assisted 


Anal 

PB91-188771/GAR 145,219 PC A0O5/MF A01 
AHCPR/DF/MT-91/006 

National Medical Expenditure Survey: Public Use Tape 9 

Household Survey, Health Status Questionnaires and 

Access to Care Supplement Data, 1987. 

PB91-507533/GA 146,344 CP T03 
AHCPR/DF/MT-91/006A 

National Medical sa ten — Public Use Tape 9 

Hou: Health Status Questionnaires and 
Access to Care Su Supplement Data, 1987. File Documenta- 


tion. 
PB91-190165/GAR 146,339 PC A25/MF A04 


AHCPR-91-14 


National Medical Expenditure Survey: Public Use Tape 9 
Household Survey, Health Status Questionnaires and 
— to Care Supplement Data, 1987. File D 


145,311 PC AQ3/MF A01 


Turbine Engine Biades. 
145,689 PC A09/MF A01 


PC A0S/MF A01 


PC A12/MF A02 


ANL/CP-70905 

Effects of alpha and gamma radiation on glass reaction in 

an te d envi 

DE91010272/GAR 146,264 PC A03/MF A01 
ANL/CP-70913 

—- of radionuclides in geologic media: Fundamental 

researc 6 

DE91010287/GAR 146,194 PC A03/MF A01 
ANL/CP-70955 


re of experimental and computed solids motion 
ind bed dynamics for fluidized beds containing obstacles. 
DE9101 0274/GAR 145,683 PC A03/MF A01 


ANL/CP-71416 


Protection by WR-151327 against late-effect damage from 
fission- im neutrons. 
DE91010568/GAR 146,766 PC A03/MF A01 


AICP“ 426 








Th behavior of high-(Tc) oxide systems via 
EMF ro related measurements. 
DE91010589/GAR 146,434 PC A03/MF A01 


ANL/CP-71464 
Atmospheric Fluidized-Bed Cogeneration Air Heater Experi- 


ment. 
DE91010286/GAR 146,517 PC A03/MF A01 
ANL/CP-71530 


Disposal of vitrified waste in turated it 
DE91010278/GAR an a7, 128 PC A03/MF A01 


ANL/CP-72154 
= a= Methanol Challenge: Summary of a successful 


St 01 O10S7O/GAR 146,107 PC A03/MF A01 
ANL/CP-72527 
Implementation and verification of a viscoplastic material 


model using the ANSYS code. 
DE91010571/GAR 147,386 PC A03/MF A01 
ANL/CP-72846 


Proton-induced fission at ultra sub-barrier energies. 
DE91011169/GAR 147,477 PC A03/MF A01 


ANL/EAIS/TM-35 








PB91-190165/GAR 146,339 PC A25/MF A04 
Al-M-1066 
Analysis of Diff 


low. 
AD-A234 424/0/GAR 
Al-M-1168 
comenes Stochastic Cellular Automata that have a Sta- 
tai 


tribution and No I 
ADA ae 421/6/GAR 145,906 PC A02/MF A01 
Al-M-1208 


oe of Texture and Stereoscopic Depth in 


AD AZS4 418/2/GAR 146,722 PC A03/MF AO1 
Al-M-1220 
Extensions of a Theory of Networks and Learning: Outliers 


and Negative Examples. 
AD-A234 425/7/GAR 145,908 PC A03/MF A01 
Al-M-1253 


Theory of How the Brain Might Work. 
AD-A234 500/7/GAR 146,690 PC A03/MF A01 


Al-M-1255 





| and Matching Methods for Optical 
145,889 PC A03/MF A01 


Line Kinema’ Whole-Arm Manipulation. 
AD-A234 122/4/GAR 145,907 PC A03/MF A01 
Al-M-1262 

Contact Sensing from Force Measuremen 

AD ADS4 387/9/GAR 146,398 "ec A03/MF A01 
Al-M-1264 

Shape of Shading. 

AD-A234 419/0/GAR 
“oe 


145,888 PC A03/MF A01 


jectric Micromotors for Microrobots. 
AD-ADSE 34 403/2/GAR 146,400 " PC A03/MF A01 


Al-M-1277 

Imagination and Situated Cognition. 

AD-A234 420/8/GAR 146,399 PC A02/MF A01 
AIAA-90-3121 

Hot-Bench Simulation of the Active Flexible Wing Wind- 


Tunnel Model. 

N91-21144/1/GAR 145,123 PC A03/MF A01 
AIAA-91-0970 

Stacki uence Optimization for Buckling of Laminated 


ing 
Plates by Int sy rammi 
N91-21880/6/GA - ™ 147,452 PC A02/MF A01 


AL-TR-90-085 


GPS: A PostScript-Like unpaes for System Simulation. 
AD-A234 253/3/GAR 145,710 PC A06/MF A01 


AMSAA-TR-489 
Inner Product Performance Criteria for Evaluating Combat 


Ss. 
AD-A234 307/7/GAR 146,919 PC A03/MF A01 
AMSMI-CR-RD-AS-91-6 


AOAdes 172/8/GAR Tas. 


145,928 PC A03/MF A01 


lectri meme = joy fuel demand in US manufac- 
— a Regional Activity and 


nergy ‘Demand ti (INFAD) mode 
DEO! 10682/GAR " 146 102, PC A06/MF A01 
ANL/EAIS/TM-40-VOL-1 


Remedial Investigation Concept Plan for Picatinny Arsenal. 
Volume 1. Environmental Setting, Applicable Regulations, 
Summaries of Site Sampling Plans, Sampling Priorities, and 
AD-A234 Te VGARS 146,211 PC A13/MF A02 
ANL/EAIS/TM-40-VOL-2 
Remedial Investigation Concept Plan for Picatinny Arsenal. 
wee ——- of and Sampling Plans for Remedial 
AD 488/5/GAR 146,212 PC A25/MF A04 
ANL-HEP-CP-91-11 


Advantages of polarization experiments at R 
DE91011173/GAR 147,478 PC. R08/MF A01 


po ato 
Mathematical models of superconductivity. 
DE91010827/GAR 147,471 . PC AO3/MF A01 
ANL/PP-66801 
Derivative-free iterative method for locating the hand posi- 


tion of a robot manipulator. 
DE91011114/GAR 146,401 PC A03/MF A01 
ANL/PP-67217 


Methane emissions from sanitary landfills. 
DE91010652/GAR 146,115 PC AQ4/MF A01 


a at eet 1 
on ‘M it of the Z(sub 1)(sup 3) contribu- 
ton to the Cay E, power using MeV protons and antipro- 


the B 
DES1011128/GAR 147,475 PC A03/MF A01 
ANL/TM-487 
CTD Writing and Editing Standards. 
DE91010327/GAR 
pyrene sig eet atk 
han ‘erm Embrittlement of Cost Duplex pan | nerd 
Hf } Gyateme. Semiannual Report October 


1969. 
NUREG/CR-4744-V4-N1/GAR 





145,074 PC AOS/MF A01 


147,176 
PC A03/MF A01 
ANL-91/6 
Analysis of Flow Stratification in the Surge Line of the Co- 
manche Peak Reactor. 
NUREG/CR-5456/GAR 147,149 PC A04/MF A01 
ANL-91/9-VOL-11 
| realms oJ Assisted erate dy in tight Water Reactors. 
Semiannual Report Apri —— 1990. 
NUREG/GR-4667.V11/GA 147,175 
PC A03/MF A01 
APL-UW-TR-9022 
Vertical Incidence Backscatter and Surface Forward Scat- 


t from Near-Surface Bubbles. 
AD Ao3e 432/3/GAR 


147,264 PC A03/MF A01 
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and Analysis of an Artificial lonospheric 
145,929 PC AQ4/MF A01 


“ter ree Radar. 


200/7/GAR 
Pn 
History of Waterborne Commerce and Transportation within 
Ls U.S. omg Corps of E New Orleans District and 
pen T- Known U: ter Cultural Resources. 
AD-A233 755/8/GAR 147,200 PC A19/MF A03 
ARAED-TR-90038 


Fracture of Sonpemaen B and TNT. 
AD-A233 927/3/GAR 


147,222 PC A03/MF A01 
ARAED-TR-91001 


Modification of the User Friendly 
Include the Effects of Minor 
AD-A233 929/9/GAR 


ARAED-TR-91002 
Molecular Mechanics Calculations for Nitro and Amino Sub- 
Stituted Conjugated Systems Containing Oxygen and Nitro- 
RD-azas 928/1/GAR 147,223 PC A03/MF A01 
ARCCB-TR-90030 
Orem Strain Waves: A Di 
AD-A234 090/9/GAR 
ARCCB-TR-91010 
Materials Ganenie: of the Palmaria 155-MM Gun Tube - 


Project 
RD Abas oer, Ga0/4/GAR 147,243 PC A03/MF A01 
ARCCB-TR-91012 


Microalloyed Stee! Preforms. 
AD-A234 039/6/GAR 


ARFSD-TR-90032 

Fire Control Analysis of Selected Crew Served Weapons. 

AD-A234 231/9/GAR 147,239 PC A04/MF A01 
ARFSD-TR-90033 

Infrared Detectors in Precision Guided Munitions. 

AD-A233 684/0/GAR 147,218 PC A03/MF A01 
ARFSD-TR-91002 

tweight Attack Munition Operating Compo- 

nent of the Gate Array. 

AD-A233 926/5/GAR 147,221 PC A03/MF A01 
ARI-RN-90-141 

Time Utilization among M 

AD-A229 405/6/GAR 
person sol 


Thermodynamic Code to 
145,489 PC A03/MF A01 





147,244 PC A03/MF A01 


147,242 PC A03/MF A01 


lorse Code Trainees: 1989 Survey. 
146,949 PC A03/MF A01 


the Selection, Classification, Nagy Utilization of 
ay ed Personnel: 1988 Fiscal Y: 
3 750/9/GAR 146, 954". PC AO5/MF A01 


ARI-RR-1578 


ison of 7" ertisi 


Adv Attributes 
953 PC 


Cross-Sectional 
AD-A233 737/6/GA (03/MF A01 
ARI-RR-1581 


Distributed Training for the yom Component: Remote 


Delivery Using 
AD-A239 904/2/GAR 196,960" PC A05/MF A01 
ARI-RR-1582 


Readiness and Family Factors: Findings and Implications 
from the Literature. 
146,918 PC A03/MF A01 








AD-A234 291/3/GAR 
ARO-2606.2-MS-A 
Numerical Simulations of Split-Hopkinson Pressure Bar 


Compression men 
AD-A233 911/7/GAR 146,353 PC A01/MF A01 
ARO-18090.8-CH 
Characterization of the f(1.2) sae gee Frac- 


Synthesis and 
tal, 5,5-Bis(3, Ao aaa -2,2,8. oy 
AD-A234 136/0/G, 145,458 PC AOT/ME A01 


ARO-20010.6-MS 
Ss of the Thermal Behavior of Terrestrial Tridymite by 


Continuou Aage ] Diffraction 
AD-A233 685/7 7GAR 146,995 PC A03/MF A01 
ARO-20942.1-LS 


Protein Engineering Project. 
AD-AzS4 $1 78/GaR 


arora 
eee Seaton of Poly-p-Phenylene Terephthalamide/ 
Poly a 


Molecular Composites. 
AD ADS4 041/2/GAR 145, 495 PC A03/MF A01 


ARO-22303.10-MS 
of a Reactive Label for Character- 


Joe nea 
tion of the Cure Process in an Epoxy Network. 
AD ADS 789/7/GAR 145, PC A02/MF A0O1 


ARO-22303.11-MS 


146,666 PC A07/MF A01 


ethane Reactions and Cure in Polyur- 
iV and Fluorescence 3 
AD-A233 /3/GAR 145,618 PC A02/MF A01 


ARO-22303.12-MS 
Mode! Acylation Reactions for Polyamides Studies by UV 
Absorption and ‘ 
AD-A233 907/5/GAR 145,617 PC A02/MF A01 
ARO-23056.1-GS 


Examination of Dislocations 
AD-A233 716/0/GAR 


ARO-23237.9-GS 
Rainbows: Mie Seegtes one the Airy 
AD-A234 246/7/GAI 145,341 


in Ice. 
147,087 PC A02/MF A01 


ximation. 
A03/MF A01 


ARO-23302.10-LS-A 
Multiple Assay Devices for Detection of Toxins and Patho- 


Ro-azss 856/4/GAR 146,811 PC A0S/MF A01 
bag i ogee 


——s Time-Periodic Solutions to the 
Navier-Stokes tions. 


AD-A234 088/3/GAR 147,275 PC A01/MF A01 
ARO-23328.14-GS 
Dynamic Load Transfer in Virgin and Damaged Granular 


Rock M 
AD-A234 250/9/GAR 145,678 PC A02/MF A01 
ARO-23759.3-EG-F 
Development of ae eats ® Poly(vinylidene fluoride) Sen- 
Measuring Peel S' 


sors for mg tresses in loints. 
AD A233 880/4/GAR 146,352 PC A02/MF A01 
ARO-23788.1-EL-F 


GaAs Power MESFET Performance Sensitivity to Profile 


and Process Parameter Variations. 
AD-A234 025/5/GAR 145,978 PC A02/MF A01 
ARO-23788.2-EL-F 


Active Devices for Monolithic Millimeter-Wave Integrated 


Circuits. 

AD-A234 033/9/GAR 145,979 PC A03/MF A01 
ARO-23788.3-EL-F 

bane of GaAs MESFET Process Yield from AF Large 


AD-A234 259/0/GAR 145,982 PC A01/MF AO01 
ARO-23804.1-MS-F 
oa on an Atomic Scale of lon-Beam Modified Sur- 


AD A233 707/9/GAR 146,547 PC A03/MF A01 
ARO-24376.4-GS 

Process Study of Sorted Patterns on Arctic Soils. 

AD-A234 089/1/GAR 147,088 PC A03/MF A01 
ARO-24439. 1-LS 


Protein Engineering of Betabellin —_ waeao PC Ae 
AD-A234 032/1/GAR A07/MF AO1 
ARO-24511.1-PH 


Hp le tor y ony coop Son 
rv) se of Fl 
AD Ags 900/0/GAR 
ARO-24511.2-PH 


aww of Particle Beams Using Two-Stage Laser Abla- 


ADA234 106/3/GAR 147,461 PC A01/MF A01 
ARO-24511.7-PH 
a. of Gaseous Spin-Polarized 3He Targets due to 


Creation of 3He+ . 

AD-A233 988/7/GAR 147,456 PC A02/MF A01 
ARO-24605.94-EG-UIR 

Terrain Analysis from Curvature Profiles. 

AD-A234 109/7/GAR 146,982 
ARO-24608.2-GS 

High-Spectral Resoluti M of Tropo- 

Backscatter Ratio ‘Using Barium Atomic Blocking 
ilte 

AD-A234 237/6/GAR 145,340 PC A02/MF AO1 
ARO-24611.150-EL-UIR 

Low-Temperature Electronic Transport and the Coulomb 

Blockade in Oxidized Films of Bismuth. 

AD-A233 992/7/GAR 145, 492 PC A02/MF A01 
ARO-24611.193-EL-U1R 

Single-Electron and Oxide-impurity Effects in Junctions 

Formed by a Cryogenic Scanning Mp yer 7 

AD-A234 097/4/GAR 147,374 A01/MF A01 
ARO-24611.205-EL-UIR 

Bound-State Resonant Tunneling Transistor (BSRTT): Fab- 

rication, D.C. |-V Characteristics and High-Frequency Prop- 

erties. 

AD-A234 330/9/GAR 145,983 PC A02/MF A01 
ARO-24611.212-EL-UIR 

Thermal Conductivity - Ba-K-Bi-O: A Contrast to Copper 


Oxide Superconductors. 

AD-A234 331/7/GAR 147,383 PC AO1/MF A01 
ARO-24611.214-EL-UIR 

Stimulated Photon Echoes and Free Polarization Decay in 

pt Multiple Quantum Well Structures: Evidence for Lo- 

lized and Delocalized Excitons. 

AD-A234 295/4/GAR 147,382 PC A01/MF A01 
ARO-24611.216-EL-UIR 

avon aS and ar Application of Heteros- 


tee vo A Circui 
ADAZS4 11 145,958 PC A03/MF A01 
ARO-24611.229-EL-UIR 
Raman Scattering by Coupled Intersubband-Landau-Level 
Excitations in Quantum-Well Structures. 
AD-A233 733/5/GAR 147,296 PC A02/MF A01 
ARO-24611.230-EL-OIR 


Charged Solitons in 1-D Array of Mesoscopic Tunnel Junc- 
tions. 
AD-A233 815/0/GAR 145,976 PC A02/MF A01 
ARO-24611.238-EL-UIR 
S ized Chaos and Spatiotemporal Chaos in Arrays 
Lasers. 


AD-A234 329/1/GAR 147,316 PC A01/MF A01 
ARO-24611.239-EL-UIR 

Role of Strain on Threshold Current, Modal Purity and 

Auger Processes in Strained Quantum Well Lasers. 





‘oss Sections of the Cs 7D 3/2 
Reduction. 
145,487 PC A02/MF A01 


PC A03/MF A01 





ARO-24809.7-CH 
AD-A234 328/3/GAR 147,315 PC A02/MF A01 
ARO-24611.241-EL-UIR 
El Effect in Strained and Lattice Matched Multi- 
quantum Well Structures. Role of Excitonic Resonances. 
AD-A233 734/3/GAR 145,952 PC A02/MF A01 
ARO-24611.242-EL-UIR 


Acceptor Levels in Quantum Wells under Biax- 
and Tensile Strain. 
AD-A234 262/4/GAR 147,381 PC A02/MF A01 
pg imine 


AD AgS4 074/3/ SOTe/S/GAR 


ARO-24623.77-EG-UIR 

Reaction-Layer Interfaces in SiC-Fiber-Reinforced Giass- 

poe yn A High-Resolution Scanning Transmission Elec- 

AD-A233 686/5/' 146,454 PC A02/MF A01 
ARO-24623.78-EG-U1R 

Reciprocating Four-Point Flexure Testing at High Tempera- 

ture with to Attenuation in 

AD-A234 085/9/GAR 146,997 PC A02/MF A01 
ARO-24626.101-PH-UIR 

Optimal Interpolants for Runge-Kutta Ray Tracing in Inho- 

mogeneous 

AD-A233 891/1/GAR 147,305 PC A02/MF A01 
ARO-24626.130-PH-UIR 

Se tS ee aantee oe Sage hy 

in Semiconductor Lasers. 


AD A233. 830/9/GAR 147,301 PC A03/MF A01 
ARO-24626.149-PH-UIR 

Towards Global Optimization with Adaptive Simulated An- 

AD-A234 408/3/GAR 147,319 PC A03/MF A01 
ARO-24626. 168-PH-UIR 

Comment on ‘Reflection-induced Source Correlation in 


Emission’. 
AD AzSS 831/7/GAR 147,302 PC A01/MF A01 


ARO-24626.204-PH-UIR 


Building Blocks for Better Lasers. 
AD- 788/9/GAR 
ARO-24626.205-PH-UIR 


ements Pe AOS! MF A01 


147,299 PC A03/MF A01 


— ae for Ra- 
diometry and the os Optical Radia’ 
AD-A233 783/0/GAR 145,955 PC A05/MF A01 
ARO-24626.206-PH-UIR 


Optoelectronic Workshops 17: Inverse Problems and To- 


AD-A233 782/2/GAR 146,643 PC A0S9/MF A01 
ARO-24626.207-PH-UIR 

Optoelectronic Workshops (18th) Stability of Nonlinear Op- 

tical Interactions. 

AD-A234 301/0/GAR 145,962 PC AOS/MF A01 


ARO-24626.208-PH-UIR 
Optoelectronic Workshops 15: Critical Issues in Optical Ma- 


terials. 

AD-A233 781/4/GAR 147,298 PC A09/MF A01 
ARO-24626.209-PH-UIR 

Optoelectronic Workshops 27: Semiconductor Lasers and 

Their ications. 

AD-A233 779/8/GAR 147,297 PC A08/MF A01 
ARO-24626.210-PH-UIR 

Optoelectronic Workshops 25: Liquid Crystal Materials and 

AD-A233 780/6/GAR 145,954 PC A05/MF A01 


ARO-24635.327-MA-UIR 


Power of Interaction. 
AD-A234 143/6/GAR 


ARO-24635.328-MA-UIR 


145,897 PC A03/MF A01 


Search for Provably 
AD-A233 994/3/GAR 
ARO-24635.329-MA-UIR 


146,594 PC A03/MF A01 


8 Detect ined Optimization. 
AD-A234 arene 145,899 PC A03/MF A01 
ARO-24720.24-EG 

Nonlinear Oscillations of Mechanical Systems under Multi- 

frequency Parametric Excitation. 

AD-A233 800/2/GAR 147,442 PC A01/MF A01 
ARO-24783.23-PH 

Polarization Propagator Calculation of Spectroscopic Prop- 


erties of Molecules. 
ries 971/1/GAR 145,491 PC A03/MF A01 
ARO-24803.5-GS 


Effect of Aerosols on 
AD-A234 324/2/GAR 


ARO-24809.5-CH 
Transfer Pd(0) Catalyzed Polymerization Reactions. Ill. Po- 
lymerization Cross-Coupling of Alkyl-Boron Compounds 
and Arona’ Hendon Catalyzed by PdCi2 (dppf) and 
AD-A233 828/3/GAR 145,597 PC A03/MF A01 

ARO-24809.7-CH 
—_ a Catalyzed Polymerization R 

ee ee 


of 1 rr evry V2. 
sehen acetylene and 1-(4-n-alkoxyphenyl)- 
145,598 PC A03/MF A01 


OR-15 


-Induced Breakdown. 
147,314 PC A04/MF A01 


matyinapony 
2-(4’-(S(-)-2 
AD-A233 829/1/GAR 


September 1, 1991 
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ARO-24839.7-EG 
Improved Modeling and Performance of Squeeze Film 


Damper 4 
AD-A233 694/9/GAR 145,688 PC A03/MF A01 
ARO-24867.8-EG 


ber tability of Flexible — Ay ae oy 
A234 297/0/GAR 46,971 PC A07/ MF AO1 
ARO-24871.6-EL 


ee lon Beam induced Deposition of Platinum for 


lepair Processes. 
AD-A234 076/8/GAR 145,456 PC A01/MF A01 
ARO-24919.3-MA 


Filtering with a Small Non-Linear Term in the Signal 

AD-A234 412/5/GAR 145, 905 PC A03/MF A01 
a ve 6-MA 

for a a Equation. 

AD AZ 332/5/GAR 
ARO-24923.9-MA 

—— Package for Unconstrained Optimization Using 

Methods. 


hDnes3 989/3/GAR 

ARO-24923.10-MA 
| and Experi 

One Update. 

AD-A233 965/3/GAR 
ARO-25003.1-GS 
AD Agas s14/37G a 
ARO-25154.15-PH 

Nonlinear Optics and Phase Conjugation in Photorefractive 


Materials. 

AD-A234 119/6/GAR 147,309 PC A02/MF A01 
ARO-25167.7-PH 

Novel Diagrammatic Method for Analysis of Finite Periodic 

and Aperiodic Multilayer Structures. 

AD-A233 952/1/GA\ 147,369 PC A02/MF A01 
ARO-25167.11-PH 


Excitonic Insulator Transition in a GaSb-AlSb-inAs Quan- 


tum-Well Structure. 
AD-A233 949/7/GAR 147,368 PC A0Q2/MF A01 
ARO-25169.13-CH 


Surface Mediated Photocatalysis. 
AD-A233 748/3/GAR 


ARO-25177.1-MS 
Multiple Shear Band Formation in Metallic Glasses in Com- 


posites. 
AD-A234 105/5/GAR 146,477 PC A02/MF AO1 
—— 14-MS 
hening —— of In situ Composit 
AD 33 996/8/GAR 146,463 PG A03/MF A01 
ARO-25229.28-CH 
Gas Transport Properties of ue Crystalline Poly(ethylene 


Terephthalate-co- en Oxybenzoate). 
AD-A234 147/7/ 145,629 PC A03/MF A01 


ARO-25229.31-CH 


Adhesion of Styrenic Triblock Copo! 
Blends of Polystyrene and a Phenylene Et 
AD-A234 146/9/GAR 145,628 


ARO-25311.5-MA-SDI 


Robustness Problems in Missile Defense. 
AD-A234 099/0/GAR 46,806 
ARO-25342.16-EG 
Parallel Systems Approach to Universal Receive 
AD-A234 234/3/GAR 145,820 PC ‘A03/MF A01 
pyre ts 28-EL 
id Spectrum Communication Networks. 
A A233 696/4/GAR 145,743 PC A03/MF A01 
ARO-25347.2-MA 
Distribution of the Size and Number of Shadows Cast on a 
Line ment in a Poisson Random Field. 
AD-A233 697/2/GAR 145,886 PC A03/MF A01 
ARO-25396.17-MA 
vet Shear Band Development in a Thermally Soften- 
Bimetallic Body Containing Two Voids. 
A234 400/0/GAR 146,550 PC A03/MF A01 
Pr se age 
and Nonradiative Decay of the NH(ND)A3II Elec- 
tronic State: Predissociation Induced by the 5 Sigma- State. 
AD-A234 247/5/GAR 145,509 PC A03/MF A01 
ARO-25425.15-CH 
Predissociation of the c(1)il State of NH (ND): The Role of 
jar Spin-Spin Coupling. 
AD-A234 093/3/GAR PC A01/MF A01 
ARO-25478.16-PH 
Refractive atte Gratings in Rare-Earth-Doped Alkaline 


Earth Glasse: 

AD-A234 aa7/1 /GAR 147,320 PC A02/MF A01 
ARO-25478.19-PH 

Laser Spectroscopy Characterization of Materials for Fre- 

quency Agile Solid State Laser Systems. 

AD-A233 916/6/GAR 147,306 PC A09/MF A01 
ARO-25493.7-LS 

Selection of Acinetobacter calcoaceticus Mutants Deficient 

in the p-Hydroxybenzoate Hydrolase Gene (pobA), a 

Member of a Supr: onic Cluster. 

AD-A233 813/5/GA\ 146,696 PC A01/MF A01 
OR-16 


VOL. 91, No. 17 


145,902, PC A03/MF A01 


146,614 PC A03/MF A01 





ital Study of the Symmetric Rank 
146,612 PC A03/MF A01 


Laser Beams. 
147,313 PC A03/MF A01 


145,476 PC AO1/MF AO1 


to Misciblle 
her Copolymer. 
PC OSIM A01 


PC A03/MF A01 


Radiati 
f 





145,502 


ARO-25493.8-LS 
Recovery of DNA -_ ag Acinetobacter calcoaceticus 


Chromosome by G 

AD-A234 402/6/GAI 146,668 PC A01/MF A01 
ARO-25507-31-EL 

Adaptive Spread Spectrum Networks. 

AD-A234 084/2/GAR 145,747 PC A03/MF A01 
ARO-25539.6-LS 

Regeneration of Immunologically-Active Surfa 

AD A239 803/6/GAR M0608 693 PO AC (A03/MF A01 
ARO-25586.7-CH 

X-ray Photoelectron Spectroscopy Sputter Depth Profile 

Analysis na tially Controlled Microstructures fh Conduc- 


tive Pol iims. 

AD-A233 975/2/GAR 145,623 PC A02/MF A01 
ARO-25615.1-GS 

Internal and Near-Surface Electromagnetic Fields for a 

pay Particle Irradiated by a Focused Laser Beam. 

A234 141/0/GAR 147,463 PC A02/MF A01 

ARO-25615.21-GA 

Linear and Non-Linear Response of Liquid and Solid Parti- 


cles to Ei tic Radiation. 
AD-A234 243/4/GAR 147,464 PC A19/MF A03 
ARO-25653.3-PH 


Direct Evidence for V1-Mode Excitation in the Infrared Mul- 


tiphoton Excitation of 
AD-A234 405/9/GAR 145,517 PC A02/MF A01 


ARO-25664.2-CH 


Prod 





opy of Small Polyatomic Molecu- 
145,496 PC A03/MF A01 


ion and S 
lar lons Isolated i in Solid N 
AD-A234 043/8/GAR 
ARO-25669.14-CH 
namics of Liposomes Constructed from Ph 
-A233 812/7/GAR 146,620 
ARO-25670.2-GS 
Fine Structures in the Angular Distribution of Stimulated 
Raman Scattering from Single Droplets. 
AD-A233 695/6/GAR 147,293 PC A01/MF A01 
ARO-25752.3-LS 
High Potassium Selective eaters cemiy | and Extracellular ion 
ae | in the Glial Perineurium (Blood-Brain Barrier) of 


the Cra 
146,687 PC A03/MF A0O1 


inyl Lipids. 
A01/MF A01 


ayfish. 

AD-A233 898/6/GAR 
ARO-25761.1-CH 

Synthesis and Properties of 1,2-Difluorodinitroethylene. 

AD-A233 732/7/GAR 145,452 PC AQ1/MF A01 
ARO-26067.1-MS-A 

Inclusion of Equivalent Plastic Strain in Eulerian Wave- 

codes. 


AD-A233 948/9/GAR 147,443 PC A01/MF A01 
ARO-26067.5-MS-A 

Long-Rod Penetration of Confined Ceramic Tiles. 

AD-A234 312/7/GAR 147,234 PC A02/MF A01 
ARO-26072.7-CH 


Novel Square Pyramidal (ll) Complexes of the Ster- 
Portes Linear NSNN Tetradentate Ligand, N-((2- 


methyl)-2-((2-Aminoethyl)thio) Acetamide (pygeH). 

The oe weet of (CUtpyge) Xx) (X = Br, N3). 

AD-A233 882/0/G 145,486 PC A02/MF A01 
ARO-26072.15-CH 

Diffusion through Foams and Fractal-Like Cellular Solids. 

AD-A233 895/2/GAR 146,662 PC A02/MF A01 
ARO-26098.17-MA 

Simple Objective Method for Determining a Percent Stand- 

ard in Mixed Reimbursement Systems. 

AD-A234 047/9/GAR 146,350 PC A03/MF A01 
ARO-26126.2-CH 

Unusual Properties of Phosphorus Functions in the 7-Phos- 


phanorbornene Ring System. 
AD-A234 045/3/GAR 145,497 PC A03/MF A01 


ARO-26126.3-CH 
Mechanism of Fragmentation of Alkyl Alpha-(Oxyimino) 
Benzyliphosphonates: Use of Silica Gel as a Novel Hydroxy- 
lic Ls Reactant for an Intermediate Alkyl Metaphos- 


RD A234 046/1/GAR 145,498 PC A01/MF A01 
ARO-26126.4-CH 
Synthesis of 1,2-Oxapho: 
tion into the C-P Bond of 
AD-A234 276/4/GAR 


ARO-26150.3-EL 
Strategies for Reliable and Real Time Execution on a Het- 


erogeneous Muitiprocessor 

AD-A234 114/7/GAR 145,779 PC A03/MF A01 
ARO-26160.7-PH 

2-Hz 109-nm Mirrorless Laser. 

AD-A233 969/5/GAR 
ARO-26213.67-EL 


a Theory of Self-induced Transparency Solitons: A 
ich. 


Linearization Approai 
AD- A234 133/7/GAR 147,462 PC A03/MF A01 
ARO-26213.78-EL 


Spontaneous Emission Rate Alteration in Optical Wave- 
oe Structures. 
147,312 PC A02/MF A01 


holane Oxides by “rani Inser- 
hosphetane Oxide: 
145,459 PC ‘A02/MF AO1 


147,307 PC A01/MF A01 


D-A234 296/2/GAR 
ARO-26213.82-EL 
-* so gaa Relaxation Dynamics of Image-Potential 
tates. 


AD-A233 967/9/GAR 
ARO-26213.83-EL 

Demonstration of Optical Switching by Means of Solitary 

Wave Collisions in a Fiber Ring Fofactor. 

AD-A234 337/4/GAR 145,963 PC A01/MF A01 
ARO-26213.85-EL 

Femtosecond Gain Beanie and Saturation Behavior in In- 

GaAsP Multiple Quantum Well Optical Ampii 

AD-A234 399/4/GAR 145,964 ies A01/MF A01 
ARO-26213.90-EL 


Atom Optics. 

AD-A233 960/4/GAR 

ARO-26238.10-CH 
Direct Vibrational Detection of Surface Reaction Channels 
Leading to CO Dissociation and to Its Inhibition on Mo(110). 
AD-A234 096/6/GAR 145,503 PC A02/MF A01 


147,459 PC A03/MF A01 


147,458 PC A02/MF A01 


ARO-26256.8-CH 


and Relaxation of Power-Law Distribution. 
145,501 PC A02/MF A01 


Stabili 

AD- 075/0/GAR 
ARO-26275.2-GS 

Seentn Methods for Scattering from Rough Sur- 


AD AzG4 244/2/GAR 147,259 PC A02/MF A01 
ARO-26287.4-MS 
——. Contact Resistance 


ance Ac from | Four-Point- 
ADA A233 896/0/GAR "145, 977 PC A02/MF A01 
ARO-26287: 5-MS 


Strick Electri 


nT acy nealing. 
rt A234 248/3/GAR 


ARO-26287.16-MS 
Arsenic Loss During Palladium Reaction with Bulk and Thin 


Film Gallium Arsenide. 
AD-A234 042/0/GAR 147,372 PC A02/MF A01 


ere 








of the Al/RuO2 Interface 
146,490 PC A02/MF A01 


Donor Complexes in Silicon. 


AD ASS 17) GAR 147,370 PC A02/MF A01 
ARO-26651.4-EL 


a Microwave/Millimeter-Wave Impedance Measur- 
Scheme Using a Three-Probe Microstrip Circuit. 
A A234 326/7/GAR 146,000 PC A02/MF A01 


ARO-26651.10-EL 
Integrated Active Antenna Using Annular Ring Microstrip 


Antenna and Gunn Diode. 
AD-A234 120/4/GAR 145,938 PC A01/MF A01 
ARO-26651.11-EL 


pro ye and Modeling of a High-Temperature Supercon- 

ducting Floating Resonant Strip in Waveguide. 

AD-A234 341/6/GAR 146,001 PC A03/MF A01 
ARO-26651.12-EL 


Active Integrated Antenna Elements. 
AD-A234 277/2/GAR 145,939 PC A02/MF A01 


ARO-26695. 1-PH 


Liquid Crystal Optical Routing Switch. 
AD ADSS 970/3/GAR 145,957 PC A01/MF A01 


ee 


Ferr tric Liquid-Crystal Digita! Scan 
AD- rev 239/2/GAR 145.961". ‘PC AO1/MF A01 


ARO-26695.4-PH 


Liquid Crystal 1 x N Switch. 
AD-A233 804/4/GAR 147,300 PC A01/MF A01 


ARO-26748.5-CH 


jae Be by yr Structure of the eng a Azide Poly- 
mer and Its Use as a Gallium Nitride Prec 
AD-A234 145/1/GAR 145,627 MPC (A01/MF AO1 


ARO-26748.6-CH 
Synthesis and Structure of a Diphosphadigalletane: A Novel 
Base-Stabilized Ga2P2 Ring System. 
AD-A233 974/5/GAR 145,455 PC A01/MF A01 
ARO-26748.7-CH 
Growth and Characterization of Gallium Arsenide ysing 
Single-Source Precursors: OMCVD and Bulk Pyrolysis 
ies. 
AD-A234 144/4/GAR 
ARO-26750.1-LS 
Kinetics of Bacterial Degradation of Benzylamine in a Mont- 


morillonite Suspension. 
AD-A234 407/5/GAR 146,625 PC A02/MF A01 
oe 2-MS-A 


lormation and Grain ene of Low-Temperature-Sin- 


ted phi pote / Alumina 
338/2/GAR 146,431 PC A01/MF A01 


idea 
aie of Direct and Substrate Excitation in Ultraviolet Photol- 


of PI on PT(111). 
AD- A234 112/1/GAR 145,479 PC A02/MF A01 
ARO-26822.4-CH 


Methanethiol Decom; 
AD-A234 235/0/GAI 


ARO-26825.13-MS 
Electr : - Effect of Electricity on the Mechanical 


Properties of Metals. 
AD-A233 897/8/GAR 146,549 PC A02/MF A01 


147,376 PC A02/MF A01 


ion on Ni(100). 
145,508 PC A02/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


ARO-26863.2-EG-S 
Half Century Historical Review of the k-O' Model. 
AD-A234 249/1/GAR 147,276 mee A03/MF A01 
ARO-26896.3-EL 
Intersubband Absorption in Si(1-x)Ge(x)/Si Multiple Quan- 


tum Wells. 

AD-A234 122/0/GAR 145,959 PC A01/MF A01 
ARO-26896.4-EL 

Selective Etching of SiGe on SiGe/Si Heterostructures 

AD-A234 401/8/GAR 145,984 PC A01/MF A01 
ARO-26922.10-EL-SDI 

Theoretical Gain in Strained peneetete Quantum 

Wells, Including Valence Band-Mixing E 

AD-A234 238/4/GAR 140060 eG A01/MF A01 
se .3-PH 

a Quenching of 

BeoNeN b501 

AD-A233 906/7/GAR 
ARO-27028.1-EL 


wee Probability of Signals in Additive White Gaussian 


ND Ass9 951/3/GAR 145,896 PC A01/MF A01 
ARO-27028.2-EL 
Aarretctcaly LS am Random Modem and Detector for 


it Communica 
AD-A233 COS) 1/GAR 145,742 PC A03/MF A01 
ARO-27028.5-EL 


Interleaving and the ay — Chennel 

AD-A234 026/3/GAR 145,759 PC A02/MF A01 
ARO-27167.1-EG-SM 

Constitutive Models ng ree Material 

AD-A234 410/9/GAR 146,433 BC "A01/MF A01 
ARO-27458.1-PH 

Observation of ‘Tamm States’ in Superiattice: 

AD-A234 148/5/GAR 147,377 pC A01/MF A01 
ARO-27458.2-PH 

Effects of Carrier Mass Differences on the on tae 

Characteristics of Resonant Tunneling Structu: 

AD-A233 909/1/GAR 147,366 PC. A01/MF A01 
ARO-27458.3-PH 

Ultrafast Polarization Spectroscopy of Diluted Magnetic 


AD-A233 892/9/GAR 147,364 PC A01/MF A01 
ARO-27458.4-PH 

Magnetic Observations of Carrier Quantization and Dimen- 

— Crossover in Diluted Magnetic Semiconductor Super- 


AD-ADG4 409/1/GAR 147,385 PC A02/MF A01 
ARO-27458.6-PH 
Spin-Flip Relaxation Time of Conduction Electrons in Cd(1- 


x)Mn(x) Te Quantum Wells. 
AD-A234 149/3/GAR 147,378 PC A01/MF A01 
ARO-27458.7-PH 


Interactions between Extended and Localized States in Su- 


perlattices. 

AD-A234 260/8/GAR 147,380 PC AO1/MF A01 
ARO-27458.8-PH 

Coherence and Localization in Superlattices Under Electric 


Fields. 

AD-A234 092/5/GAR 147,373 PC A01/MF A01 
ARO-27458.9-PH 

Temperature Dependence of the Electronic Coherence of 


GaAs-GaAlAs Superiattices. 
AD-A233 972/9/GAR 147,371 PC A01/MF A01 


ARO-27458.10-PH 

Femtosecond Spin-Polarization Spectroscopy in Diluted- 

Magnetic-Semiconductor Quantum Wells. 

AD-A233 899/4/GAR 147,365 PC A01/MF A01 
ARO-27458.11-PH 

Epitaxy of Ill-V Diluted Magnetic Semiconductor Materials. 

AD-A234 241/8/GAR 147,379 PC A02/MF A01 
ARO-27468.1-LS 

Genetic and Biochemical ——— of a Broad-Spectrum 


Organophosphate rading System 
ADAzaa 110/8/6 AR ™ 146,309 PC A02/MF A01 


ARO-27514.2-CH 


High Pulse-Energy Flashlamp-Pumpable Laser Dyes. 
AD-A233 837/4/GAR 147,303 PC AQ4/MF A01 


ARO-27524. 4-MA-SDI 
Overview of Wavelets. 
AD-A233 910/9/GAR 

ARO-27534.1-CH 
Novel Environments for Laser Dyes 
AD-A233 890/3/GAR 147,304 PC A02/MF A01 

ARO-27543.1-EL 
Developing a Methodology to Improve the Performance of 


Smart W 

SD Ab34 260/2/GAR 145,924 PC A03/MF A01 
ARO-27574.4-MA 

Comparison oe Analysis. 

AD-A233 690/7/G 
ARO-27904.1-EL 

Generalized Method for Distinguishing between Radiation 

and Surface-Wave Losses in Microstrip Discontinuities. 

AD-A233 950/5/GAR 145,969 PC A03/MF A01 
ARO-27904.2-EL 

Rigorous Dispersive Characterization of Microstrip Cross 

and T Junctions. 


Thermal Focusing in 
146,428 PC A01/MF A01 





146,591 PC A03/MF A01 





146,616 PC A03/MF A01 


AD-A233 995/0/GAR 
ARO-27956.2-LS 


inn ot C0 Vito by 8 Saat l, Acid-Soluble Spore 
Protein from Bacillus Subtilis and the Effect of This Binding 


on DNA Topology. 
AD-A234 245/9/GAR 146,698 PC A02/MF A01 
ARO-27956.3-LS 
Cloning and Nucleotide Sequence of Three Genes Coding 
for Small Acid Soluble Proteins of Clostridium Perfringens 
AD-A234 140/2/GAR 146,664 PC A02/MF A01 
ARO-27981.1-EL-SBI 


Use of Property Restoral Algorithms for Blind Adaptation of 
Receive-Path and Transmit-Path Antenna r Nees in a 
Ground-Based Communication System. Phase 1 

AD-A234 242/6/GAR 145,749 PC A07/MF A01 


ARO-28258.1-PH 
Matching Aerial | 
AD-A234 261/6/GA 

ARO-28258.2-PH 

Edge Visibility Regions: A New Representation of the Envi- 


ronment of a Mobile Robot. 
AD-A234 386/1/GAR 146,397 PC A02/MF A01 
ARO-28321.1-MS-CF 


Gordon Research Conference on Composites (1991) Held 

in Ventura, California on 14-18 —, 1991. 

AD-A233 *+78/0/GAR 46,456 PC A03/MF A01 
ARO-28386.1-EL-CF 


| Cont on Infrared and Millimeter Waves 
(15th) Held in Orlando, Florida on 10-14 December 1990. 
AD-A233 745/9 145,953 Not available NTIS 


ARO-24626152-PH-UIR 


Behavior of Zone-Center, Subband Energies in Narrow, 
Strongly Coupled Quantum Wells. 
AD-A233 885/3/GAR 147,363 PC A0Q1/MF A01 


ASD-TR-90-5010 
KC-135 Ground — Avoidance System Questionnaire. 
AD-A234 385/3/GAR 145,140 PC A03/MF A01 
gare» 


at Digital Nose Whee! Steeri 
ADASSS 944/8/GAR 


AU-ARI-90-5 
Implementing Propensity to Stay into Scholarship Allocation 
Decisions. 


AD-A233 835/8/GAR 146,959 PC A04/MF A01 
AVF-NIST9ODEC505-1-1.11 

Ada Compiler Validation fal Eaupmon 

Number: 901109S1.11053, petal 

VAX Ada, Version 2.2 VAX 8800 

AD-A233 961/2/GAR 
AVF-VSR-383-0291 

Ada Compiler Validation + Siicon Graphics Certificate 

Number: 900703W1. hay Sili raphics 4D ADA Iris- 


4D/380 = > Iris-4D/38! 
AD-A233 714/5/GAR 145,793 PC A03/MF A01 
AVF-VSR-384.0291 
Ada Compiler Validation Summary Report: Certificate 
Number 900703W1.11015 Silicon Graphics 4D ADA Iris- 


4D/220S = > Iris-4D/220S. 
AD-A233 786/3/GAR 145,800 PC A03/MF A01 
AVF-VSR-387.0291 


Ada Compiler Validation 7S jeport: ‘onan 
Number: 900910W1.11027. Convex Computer Corporai 
a Ada Version 2.0. Convex C220 = > eneen 


AD-ADGa 775/6/GAR 145,798 PC A03/MF A01 
AVF-VSR-390.0291 

Ada Compiler Validation prea Bhi eport: Certificate 

Number: 900930W1.11030, Aitech lense Systems inc., 

Al-ADA/88K Version 2.4, VAXstation 3100 Cluster Host to 

= Ti wo TP88OV (88100 Based VME Board) (Dare Ma- 


chine) t). 
AD-A233 7 799/6/GAR 145,802 PC A03/MF A01 
AVF-VSR-90502/7 1-900220 


Ada Compiler Validation Summary R : Certificate 
Number 901007NI.11042, SD-Scicon UK Ltd. XD Ada 
MC68020 Version 1.2 VAX Cluster (Host and Target). 

AD-A233 905/9/GAR 145,804 PC A06/MF A01 


AW085-285-046-VOL-1 
— i ~ eee for Project Selection. Volume 


poet 
PB91- m5a00/CAR 147,702 PC A03/MF A01 
AW085-285-046-VOL-2 
ry by eg Methodology for Project Selection. Volume 


PB91-153247/GAR 147,703 PC A08/MF A01 
BAM--01501(V.1) 


145,970 PC A03/MF A01 


to 3-D Terrain Maps. 
145,887 PBC A03/MF A01 





eon 156 PC A03/MF AO1 


Certificate 
aan Cumann 


146,806 PC AQ4/MF AO1 





Kriterien zur Fluessiggas- 


echnologie ui und Herleitung —— Sicherheitsstan- 

aoan Fachband 1. Zusammenfassender Abschiussbericht. 

(An a oe of the safety criteria for the LPG technolo- 

wy or development of appropriate safety standards. 
report 


1. Summary. Final r 
TIB/A91-00798/GAR 146,063 PC E09 
BAW-2023 
Multiloop Integral System Test (MIST): Final Report. Sum- 
mary. 
NUREG/CR-5395-V1 /GAR 147,148 
PC A09/MF A01 


BNL-44237 
BF-F--65.682-8 
Forschungs- und ero ay ueber elektrochrome 


Schichten zur Ri 
grades von Glaesern am it von Fenaterachetben. Zur 





Abschlussbericht 
zeit vom 1. Juli 1983 bis zum 30. Juni 1987. 
work on electrochrome layers for 


ple of window fea Summarizing 
— from 1 a to 30 June i 
IB/A91-00763/ 
BIBOS—423/1990 
be ye representations of semi-direct products groups 
a nuclear Lie group with the additive group of a nuclear 
1B/B91-00720/GAR 146,610 PC E09 
BIBOS--433/90 
Locally smooth operators and the limiting absorption princi- 
FiB/Bet 1-00757/GAR 147,606 PC E14 
per oy 


in the N-body problem. 


Fis/Be1 00786 147,605 PC E09 


BIBOS—436/90 
ae ofa aa harmonic 
TIB/B91-00758/GAR 
BIO-4625 
Restriction/ modification systems of pneumococci: Why two 
methylases in the Dpnil system. 
DE91010372/GAR 146,671 PC A03/MF A01 
pape ape 


‘al Ridge Trail Guide. 
PBOT. 1902 '2/GAR 


BLM/YA/PT-90/002/7200 
Resource Values and instream Flow Recommendations: 


Gulkana National Wild R 
PB91-190355/GAR 147,075 PC A09/MF A01 


BMI-2173-VOL-1-NO-1 
Ee FERS Spee 
leport, March-September, . 
NUREG/CR-4599-V1-N1/GAR 


GAR 


oscill lator. 
147,607 PC EOS 


147,710 PC A04/MF A01 


147,174 
PC A06/MF A01 


zur Beur. 


= © computer 
ae ag ir operation in nuclear power plants). 
TIB/B91-00776/GAR 147,165 PC EOS 
BMVG-FBWM--90-22 
Ueb ‘“ der Inaktivi 


w. tty: oe 


vation of aes Gena water treatment process). 
TIB/B91-00 04/GAR 146,305 PC EOS 


BMVG-FBWM--90-23 


Skalppotenti i — 
visuelle Teilleistungsstoerungen. 
report, VEP for assessment of visual function. Pinal 


). 
/B91-00708/GAR 146,661 PC EOS 


<egnaundinens 
Entwicklung einer Therapie der Vergiftung mit Trichothe- 
cenen. (EI ition of a therapy in toxicosis). 
7i8/89)-00705/GAR 146,802 PC E09 
BMVG-FBWM--90-25 


Reihenuntersuchung des Blausinnes bei Tauchern mit dem 
een oe, -15-Hue-Test. Abschiussbericht. (in- 
lem in divers with the 


of the blue sensitive system 
Desaturated Lanthony- y-15-Hue- Test Final report). 
TiB/B91-00703/GAR 146,347 PC E09 


BNL-NUREG-52232 

Aging Assessment of the Westinghouse PWR Control Rod 

NUNEG/ CH.5555/GAR 147,151 PC A09/MF A02 
BNL-NUREG-52275 

Radiation Safety Issues Related to Radiolabeled Anti- 

bodies. 

NUREG/CR-4444/GAR 146,718 PC A10/MF A02 
BNL-NUREG-52278 

Dose-Reduction Techniques for High-Dose Worker Groups 

in Nuclear Plants. 

NUREG/CR-5139/GAR 146,771 PC AO5/MF A01 
BNL-NUREG-52280 

ole Waste Source Term Model Development and 

NURE 3/CR-5681 /GAR 146,207 PC A05S/MF A01 
BNL-44219 


= shail i 
F 











Liquid Argon 
©. Foreign tip report, March 5-12. 1991. 


rimeter for Ri 
DES1010760/GAR 147,469 PC A03/MF A01 


BNL-44237 
ie ineering for accelerators. Foreign trip report, April 1- 
11, 1991. 
DE91011129/GAR 147,476 PC A03/MF A01 
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NTIS ORDER/REPORT NUMBER INDEX 


BNL-45809 
Optimized PE |_neutron beam for neutron capture 
tor ae - at the B Medical R eac- 


RR). 
DE91009470/GAR 
BNL-45883 


ISHTAR: Inner shelf transport and recycling in the Bering/ 
Chukchi Seas. 1985--1989 moored Ch yll (und a) fluo- 
rescence, temperature, and beam attenuation measure- 


ments. 
DE91010360/GAR 147,186 PC A10/MF A02 


BNL-45931 
—— — of pneumococci: Why two 


Restriction/: 

methylases in the Dpnil sys 

DE91010372/GAR 146,671 PC A03/MF A01 
BNL-52126 

Stabilization of compactible waste. 

DE91010300/GAR 146,195 
BNWI-918-PT.1-DEL 


Final investigative report of Fuel Element ene Test Fa- 
-~ incident. Part 1, Findings “ details: 
DE91009875/GAR 147,109 PC A12/MF A02 


BONN-AM--91-01 
Semiclassical theory of quasienergies and Floquet wave 


functions. 

TIB/B91-00745/GAR 147,596 PC E09 
BONN-HE--90-10 

Structure of an affine Hecke quotient. 

TIB/B91-00722/GAR 
BONN-IR--88-26 

Bau und Untersuchungen zur Kalibrierung der SAPHIR- 

Szintillationszaehler. (Construction and calibration studies 

of the SAPHIR scintillation counters). 

147,108 PC E09 





146,647 PC A03/MF A01 


PC A03/MF A01 


147,441 PC E09 


TIB/B91-00822/GAR 
BONN-IR--90-56 


Untersuchi 

ten. (St 

TIB/B91 
BRL-CR-655 

Finite-Strain-Invariant Failure Criterion for Composites. 

AD-A234 493/5/GAR 146,497 PC A03/MF A01 
BRL-CR-656 


Viscoelastic Behavior of Elastomeric Membrane: 
AD-A234 496/8/GAR 146,522 PC ‘A03/MF A01 


BRL-CR-658 


Testing of a Composite Thermal Structure to Insulate the 
Drivers of a Large Scale Blast/Thermal Simulator. 
AD-A234 014/9/GAR 147,231 PC A05/MF A01 


BRL-MR-3883 
Synthesized CAD Methods for Combat Vehicle Survivability 


Analysis. 

AD-A234 077/6/GAR 147,228 PC A04/MF A01 
BRL-TR-3189 

New ey Propulsion Concept: 

Partially Cut Multiperforated Stick Propellant. 

AD-A234 255/8/GAR 147,224 PC A04/MF A01 


BRL-TA-3190 
Detailed Characterization of Hypervelocity Firings in a Long 


120-MM Gun. 

AD-A234 502/3/GAR 147,235 PC A04/MF A01 
BRL-TR-3200 

High Strain Rate Response of Gun Propellant Using the 


Hopkinson Split Bar. 

AD-A234 474/5/GAR 147,225 PC A03/MF A01 
BRL-TR-3210 

Finite Element Analyses of Nonperforating Ballistic Impacts 

Using Hydro-Code Generated Loading Histories. 

AD-A234 220/2/GAR 147,233 PC A03/MF A01 


BRL-TR-3214 


Analysis on the Stability of the Mie-Gruneisen Equation of 
State for Describing the Behavior of Shock-Loaded Materi- 


als. 
AD-A233 827/5/GAR 147,455 PC A04/MF A01 
yo inn 


ire Mi 


Presauare Gun (RLPG) Firin 
AD-A233 720/2/GAR 


BRL-TR-3222 


Numerical Simulation of — 
— Ram Accelerator - 


AD. ‘A234 080/0/GAR 
BRL-TR-3223 

Jet Breakup and Comb 

tive Liquid Propellant Gun. 

AD-A234 126/1/GAR 
BRL-TR-3226 

Survivable Tire System (STS) Test Analysis: Stage 1 Surviv- 


ability. 
AD-A234 483/6/GAR 147,230 PC A03/MF A01 
BU-TH--90/3 


inkommensurabler Phasen bei Quantenket- 
of incommensurable phases in quantum chains). 
755/GAR 





of 30-MM Regenerative Liquid 
147,219 PC A03/MF A01 


Flow in a Thermally 
velopment and Valida- 


147,232 PC A04/MF A01 





ion Modeling for the Regenera- 
147,245 PC A04/MF A01 


Direct photon production in gamma onmes collisions. 
TIB/B91-00761/GAR 7,609 PC E09 


BULL-42 


South Africa: international Customs Journal. 17th Edition, 
Year 1990-1991. Number 42. 
PB91-190819/GAR 145,436 PC A22/MF A03 


OR-18 VOL. 91, No. 17 


CAL-1884 
Analysis and Interpretation of Diffuse X-Ray Emission Using 
Data from the Einstein Satellite. 
N91-21728/1/GAR 145,228 PC A04/MF A01 


CALT-68-1715 
Asymmetric B factory based on PEP. Conceptual design 


re 4 

DE9101091 1/GAR 147,472 PC A22/MF A03 
CAR-TR-545 

High Order Differentiation Filters that Work. 

AD-A234 504/9/GAR 145,890 PC A03/MF A01 
CBIP-M-50 

Theory of How the Brain Might Work. 

AD-A234 500/7/GAR 146,690 PC A03/MF A01 
CBIP-M-60 

Shape of Shadi 

AD-A234 419/0/GAR 
CBIP-P-47 

Computation of Texture and Stereoscopic Depth in 


Humans. 

AD-A234 418/2/GAR 146,722 PC A03/MF A01 
CBIP-46 

Extensions of a Theory of Networks and Learning: Outliers 


ie Examp! 
145,908 PC A03/MF A01 


145,888 PC A03/MF A01 


AD-ADG 425/7/GAR 
CERL-FEAP-IR-N-91/06 

Facilities Engineering Applications Program: Lead Monitor- 

RR. = for Drinking Water Systems: Lessons 

AD-A234 486/9/GAR 146,255 PC A04/MF A01 
CERL-SR-P-91/32 


Study of in Guidance for ——— Air Force Facilities. 
AD-A233 660/0/GAR 146,826 PC A03/MF A01 


CETHA-IR-CR-91018-VOL-1 


Remedial Investigation Concept Plan for Picatinny Arsenal. 
Volume 1. Environmental Setting, Applicable Regulations, 
Summaries of Site ae Plans, Sampling Priorities, and 


Supporting Appendixes 

AD-A234 487/7/GAR 146,211 PC A13/MF A02 
CETHA-IR-CR-91018-VOL-2 

Remedial Investigation Concept Plan for Picatinny Arsenal. 

Volume 2. Descriptions of and Sampling Plans for Remedial 


Investigation Sites. 
AD-A234 488/5/GAR 146,212 PC A25/MF A04 
CETHA-TE-CR-91001 


Membrane for In situ Optical Detection A As Nitro 
Compounds Ba on Fluorescence Quenchi 
AD-A234 071/9/GAR 146,254 PC \03/MF A01 


CLASSIC-MANUSCRIPT-91-27 
System and Language Environment for Scientific Comput- 


ing. 

AB-A233 747/5/GAR 145,796 PC A03/MF A01 
CLASSIC-MS-90-24 

Accurate Hyperbolic System for Oceanogr 

AD-A234 072/7/GAR 147,193 
CLASSIC-91-25 

bie mbolic Expressions of Composite Grid Structures. 
AD-A233 794/7/GAR 145,801 PC A03/MF A01 

CLASSIC-91-26 

Adaptive Component Methods for Time Dependent PDE’s. 

AD-A233 776/4/GAR 145,799 PC A02/MF A01 
CMS-TSR-90-24 

Analytical — of Plane Poiseuille Flow of a Johnson- 


n Flui 
ADP AZOe 319/5/GAR 147,277 PC A03/MF A01 
CNA-PP499 


Brave New Curriculum for a Brave New Worl 

AD-A234 351/5/GAR 146,920 ee A03/MF A01 
COELMN/PD-88/11 

—— of Waterborne Commerce and Transportation within 

the U.S. Army Corps of Engineers New Orleans District and 

an inane of Known Underwater Cultural Resources. 

AD-A233 755/8/GAR 147,200 PC A19/MF A03 


COELMN/PD-90/07 
Remote mpc Bane J Survey of Two Borrow Areas for the 
Grand Isle and Vicinity Project, Jeff arish, L 
AD-A234 018/0/GAR 147,201 PC A03/MF A01 
COELMN/PD-90/13 
Cultural Resources Investi 
New Orleans to Venice 
quemi farish, Louisi 
AD-A234 366/3/GAR 
CONF-900179 
n-p-gamma Bremsstrahlung below 210 MeV bombarding 


energy. 
DE91740601/GAR 147,516 PC A03/MF A01 
CONF-900675-1 
Kosten und Nutzen von Stromhandel in Europa. (Costs and 


benefits of electricity trading in Europe). 
DE91769104/GAR = 146,089 PC A03/MF A01 


CONF-900822 
Gauged family-lepton-number differences and new Z(sup ‘) 
Beo117700/GaR 147,484 PC A03/MF A01 
CONF-901105-112 
Effects of alpha and gamma radiation on glass reaction in 
an turated envi 


hic Flows. 
A03/MF A01 





tions of the Citrus Lands Area; 
lurricane Protection Project, Pla- 


145,350 PC A04/MF A01 








DE91010272/GAR 
CONF-901105-113 
Migration of radionuclides in geologic media: Fundamental 


research needs. 
146,194 PC A03/MF A01 


146,264 PC A03/MF A01 


DE91010287/GAR 
CONF-901105-117 
Temperature effects on the strength and toughness of 


Be k 
DE91010838/GAR 146,553 PC A03/MF A01 
CONF-901194-15 


a wows d for a force-reflecting teleoperator system 
with ki dissimilar master and slave. 
DESTO10187/ GAR PC A03/MF A01 
CONF-901226-1 
Fema A é ithermal neutron beam for neutron ture 
wont (NCT) at the Brookhaven Medical Research Reac- 


tor (BMRR). 
DE91009470/GAR 146,647 PC A03/MF A01 
CONF-901285-2 


Solvent ——— for ey assembly cle: 
DE91010583/G. 146,219 PC ‘A03 MF A01 


aupenuie: 
Characteristics of pulsed nuclear reactor pumped flowing 


Bre jasers. 
E91010054/GAR 147,323 PC A03/MF A01 
CONF-910135-2 


Proton-induced fission at ultra ba Por 4 energies. 
DE91011169/GAR .477 PC A03/MF A01 


CONF-910194-SUMM 
Buildings sector field program planning workshop. Proceed- 


ings. 
D£91010240/GAR 145,397 PC A05/MF A01 
CONF-910216-1 


Scrap tire reuse through surface-modification technol 
DE91010057/GAR 146,216 PC A03/MF A01 


CONF-910270-36 
Underground retrievable storage (URS) high-level waste 


management concept. 
DE91009735/GAR PC A03/MF A01 
CONF-910270-37 


TRANSNET: A means of accessing hazardous materials 
transportation models and databases. 
DE91009980/GAR 147,126 PC A03/MF A01 


CONF-910279-8 
pop emma conscious manufacturing at Sandia Nation- 


al Laboratorie: 
146,311 PC A03/MF A01 


147,124 


DE91008255/GAR 
CONF-910294-2 
Signal ——_ = low light level, high precision charge 


coupled device (CCD) imaging. 
DES1010771/GAR 145,946 PC A03/MF A01 
CONF-910318-15 


Implications of environmental externalities assessments for 


solar thermal powerplants. 
DE91010198/GAR 146,081 PC A03/MF A01 
CONF-910326-2 


Hydrocode devel 
DE91011235/GAI 


CONF-910340-5 
Warm — calorimeter design derived from engineering 


baselin orn 
DE91010768/ ‘AR 147,468 PC A03/MF A01 
ap eee 


‘echnology transfer quality assurance. 
bestoy 9/GAR 145,072 PC A03/MF A01 


CONF-910405-1 


Environmental analysis of clean coal technologies. 
DE91010383/GAR 146,108 PC A03/MF A01 


CONF-910414-30 


Three-dimensional PDQ benchmarking comparison with the 
Advanced Test Reactor measurement data. 
DE91010096/GAR 147,111 PC A03/MF A01 


agence cl 
Comparison 


ment on the Connection Machine. 
147,279 PC A03/MF A01 





and ¢ d solids motion 
and bed dyni om 4... : for fluidized = containing obstacles. 
DE91010274/GAR 145,683 PC A03/MF A01 


CONF-910424-6 
Atmospheric Fluidized-Bed Cogeneration Air Heater Experi- 


ment. 
DE91010286/GAR 146,517 PC A03/MF A01 
CONF-910426-2 


Recent improvements in check valve monitorii 
DE91010384/GAR 147,136 PC 


CONF-910435-60 
Historical overview of domestic spent fuel shipments. 


Update. 
DE91010113/GAR 146,188 PC A03/MF A01 
CONF-910435-61 


Disposal of vitrified waste in an unsaturated environment. 
DE91010278/GAR 147,128 PC A03/MF A01 


CONF-910505-19 
High-power proton linac for transmuting the long-lived fis- 


sion products in nuclear waste. 
DES101 1434/GAR 147,479 PC A03/MF A01 


methods. 
03/MF A01 
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CONF-910505-24 


Vaccum and beam controls for ORIC beam lines. 
DE91011096/GAR 147,474 PC A03/MF A01 
CONF-910588-1 
pry ber be ~ecme aes a lems for nu- 
clear medicine . - 


Deoi10ae1/GAR 146,649 PC A03/MF A01 
CONF-910602-17 


ing performance bye 
147,110 PC A03/MF A01 


Radioactive material 
DE91010031/GAR 
CONF-910659-6 
ees Seana, ot wanna ee ei Oe Renn! 
‘aldez hold oi an occupational health standpoint. 
DE91009915/GAR 146,164 PC A03/MF A01 


CONF-910659-7 

Techi ’s view on 

bes 1009814/GAR 
CONF-7910108-9 
Annular column development 

DES101 26/GAR Mantia PC A03/MF A01 
CONF-8702188 

Hadronic and subhadronic degrees of freedom in nuclear 


'91740644/GAR 147,537 PC AOS/MF A01 
CONF-8803238 
Proceedings of the fourth Conference on Nuclear Sciences 
and Applications. Vol. 2. Radiation sources; application and 
; basic nuclear science. 


technol 
DE91003063/GAR 147,466 PC A19/MF A03 


CONF-8809511 


municipal solid waste landfill risks. 
146,214 PC AQS/MF A01 


Sumi record of the twenty-seventh meeting. 
DE91732824/GAR ” 147,183 PC AQ5/MF A01 
CONF-8906399-1 
Testing of wind-electric pumps at ENEA test f 
DE91769452/GAR 146,076 
CONF-8909389 
jaya les loin de la Mer de Fermi. (Quasi particles 
lar from the Fermi sea). 
best poy tytn 147,508 PC A03/MF A01 
quasi-particules: aspects relativistes. (Quasi- 
ona relativistic aspects). 
91 s7a0eat /GAR 147,534 PC A03/MF A01 
dans les noyaux. Experiences. 


. (Delta in nuclei. Ex- 
Beo1740053/GAR 147,541 PC A03/MF A01 
CONF-8909395 


Second Australian conference on geochronology, Sydney 


1989: workshop program and abstracts 
DE91003062/GAR , 


146,998 PC A04/MF A01 
CONF-8912134 


Very forward studies of projectile-like fragments by using a 


telescopic mode of a spectrometer. 
DE91740647/GAR 147,540 PC A03/MF A01 
CONF-9002115-2 


1990 SAE agree Challenge: Summary of a successful 


student 
DE91010271 /GAR" 146,107 PC A03/MF A01 
CONF-9002180 


Decentrale kraftvarmevaerker og industriens kraftvarmepro- 
pa por (Decentral cogeneration plants and industrial heat 


ind power production). 
DE91763388/GAR 146,022 PC A08/MF A01 
CONF-9005343-1 
Energieversorgung in den Mitgliedsstaaten der Europaeis- 
pe tn Lt i Chancen und Fisher fuer de bundes 


deutschen EVO ur und deren y= nergy supply in 
the mem! f the E 


) 
nities and risks for the German evU e and their 
E91769103/GAR 145,068 PC A04 
CONF-9006331-1 
cumuiian eine toes mg of pneumococci: Why two 
lases in lem. 
146,671 PC A03/MF A01 


PO AS! MF A01 





). 
MF A01 


DE91010372/GAR 
CONF-9008119 


Twelfth annual US DOE low-level waste management con- 

ference. Sumi and —— 

DE91010020/GA' 46,185 PC A15/MF A02 
CONF-9008 194-1 

Environmental monitoring by immunoassay: Current and 


future trends. 

DE91008740/GAR 146,312 PC A03/MF A01 
CONF-9009118 

Quasi-optical 

DE91617963/: AR 
CONF-9009326 


IAEA consultants’ meeting: 9th meeting of atomic and mo- 
lecular data oe and ALADDIN network, Vienna, Sep- 
tember 20 and 21, 1990. Summary report. 

ESTe17714/GAR 147,486 PC A06/MF A01 


CONF-9011136 
Proceedings of the 10th international workshop on ECR ion 


sources. 

DE91010494/GAR 147,467 PC A17/MF A03 
CONF-9011167-3 

Protection by WR-151327 against late-effect damage from 


DE91010568/GAR 146,766 PC A03/MF A01 
CONF-9011177-8 
Advantages of polarization experiments at RHIC. 


ae at the CRPP 
147,343 PC A03/MF A01 


DE91011173/GAR 
pee th 


147,478 PC A03/MF A01 


of Energy reservior research activities Oak 


tional Labora’ 
BE 1009993/GAR 145,656 PC A03/MF AG1 
CONF-9103105-1 


aes in The Lost Circulation Technology Development 


DES100 1009889/GAR 146,066 PC A03/MF A01 
parts oan 


Borehole radar for geothermal ica 
Deg1010478/GAR #716068 PC A03/MF A01 
CONF-9103152-1 


Biological effects of 
DE91010006/GAR 
CONF-9103153-1 
Measuring the effects of conservation program special 
services: Client education, fuel assistance, and other indi- 


rect 
DE91010142/GAR 146,080 PC A03/MF A01 
CONF-9104202-2 


Analysis of an EBeam melting process. 
DE91010855/GAR 146,554 PC A03/MF A01 
CONF-9104207-1 


netic fields. 
146,184 PC A03/MF A01 


NO(sub x) pollution from biomass rth 
DE91010154/GAR 146, 


CONF-9104208-1 


Slope and basinal carbonate deposition in the Nolichucky 
Shale (Upper Cambrian), east Tennessee: Effect of carbon- 
ate — by siliciclastic deposition on basin-margin 


DE91010386/GAR 147,000 PC A03/MF A01 
CONF-9105154-1 


A study. 
Be AS. A03/MF A01 


Thermodynamic behavior of high-(Tc) oxide systems via 
EMF and related measurements. 
DE91010589/GAR 146,434 PC A03/MF A01 


CONF-9105159-1 
———— tion and verification of a viscoplastic material 


model u: the ANSYS 
DE910105 1/GAR 147,386 PC A03/MF A01 
CONF-9105161-1 


a Methanol Fleet: A demonstration of methanol vehi- 


beoro1s GAR 147,701 PC A03/MF A01 
CONF-9105165-1 


Backward iteration in a rational interpolation applica’ 
DE91010865/GAR. 146,600 PC AOS/ME ‘A01 


CONF-9106131-3-PT. 1 
wee ¥ force 


1, Theory 
be51610000/GAR 
CONF-9106145-1 
Environmental embrittlement of iron aluminides in moisture- 


containing atmospheres 
DE91010149/GAR 146,527 PC A03/MF A01 
CONTRIB-A6023 


Interaction ee Elevated Ultraviolet-B Radiation and CO2 on 
Productivi ~ +t caema Characteristics in Wheat, 


Rice, and 

PB91-196279/GAR 
CONTRIB-8185 

Effects of UV-B Radiation on Soybean Yield and Seed 


Quality: A Six-Year Field Study. 
PB91-196287/GAR 145,195 PC A02/MF A01 


CONTRIBA-4997 
Field Study of the Interaction between Soiar Ultraviolet-B 
—— Drought on Photosynthesis and Growth in 
PBO1-196295/GAR 145,196 PC A02/MF A01 
CPIA-550-VOL-1 
JANNAF Propulsion Meeting, 1990. Volume 1. Held in Ana- 


heim, California on October 3-5, 1990. 
PB91-184358/GAR 145,730 PC E99/MF E99 


CPIA-550-VOL-2 
JANNAF Propulsion Meeting, Her eee 2. Held in Ana- 
im, 


fornia on October 3-5 
PB91-184366/GAR 145,731 PC E99/MF E99 
CRM-90-47 


Assessment of Surrogates for Hands-On Tests: Selection 
indards Needs. 


Stai and Traini ‘ 
AD-A233 825/9/GAR 146,958 PC A03/MF A01 
CRM-90-55 


Alternative Measures of Rifle Skills. 
AD-A233 832/5/GAR 146,830 PC A04/MF A01 


CRM-90-230 
Evolving Role of the Supreme Soviet in National Security 
Decision-M: 


AD-A233 WealO GAR 145,362 PC A04/MF A01 
CRREL-SR-91-5 

International State-of-the-Art Colloquium on Low-Tempera- 

ture Asphalt en Cracking Held in Hanover, New 


M 
145,667 PC A04/MF A01 





in manipulator control. 
146,364 PC A03/MF A01 


145,194 PC A02/MF A01 


Hampshire on 6-8 May 1 

AD-A233 663/4/GAR 
CRREL-91-1 

Use of Insulation for Frost Prevention, Jackman Airport, 


Maine, 1986-1987 Winter. 
AD-A234 274/9/GAR 145,654 PC A04/MF A01 


DE89013530/GAR 


CRREL-91-3 
pare nel Model of Atmospheric ice Accretion on Trans- 


mission Lines. 

AD-A234 273/1/GAR 145,342 PC A03/MF A01 
CS/TR-33 

Assessment and Repair of Fire-Damaged Concrete Struc- 


PBeT-192591 /GAR 145,419 PC E06/MF E06 
— 
Order Differentiation Filters that Work. 
A A234 504/9/GAR 145,890 PC A03/MF A01 
CSC-EPL-88/003 
International Reese Machines Corporation MVS/XA with 


RACF Version 1.8 
AD-A234 056/ 056/0/GAR 145,809 PC A07/MF A01 
CSC-EPL-88/005 


Ci Digital Systems Dialback Version 1 
AD-A234 057/8/GAR 145,898 spc A03/MF A01 


CSC-EPL-88/010 


Hewlett Packard ystems Division MPE V/E. 
AD-A234 171/7/GAR 145,818 PC A06/MF A01 
CSC-EPL-89/001 

Data General Corporation Advanced Operating System/Vir- 

tual moby lee tay Revision 7.60. 

AD- 145,812 PC A05/MF A01 
CSC-EPL-89/002 


Infotron INX4400/USM 
AD-A234 168/3/GAR — 


CSC-EPL-89/003 


American T and Telegraph S 
lease 1.1.2 Running on UNIX System V 
AD-A234 055/2/GAR 


CSC-EPL-89/004 


145,817 PC A03/MF A01 


a Re- 
lelease 3.1 
145,808 PC A09/ ive A01 


Unisys Corporation OS 1100. 

AD-A234 058/6/GAR 
CSC-EPL-89/005 

end Business Machines Corporation VM/SP with 


AD Azo4 059/4/GAR 145,811 PC A06/MF A01 
CSC-EPL-89/008 

Wang Laboratories | 

AD-A234 170/9/GAR 
CSC-EPL-89/009 


145,810 PC A09/MF A01 


MicroControl. 
145,901 PC A03/MF A01 


id Development Corporation PC/DACS. 
A234 169/1/GAR 145,900 PC A03/MF A01 


CSL-90-3 


Module System for Scheme 
PB91-196824/GAR 


CSL-90-10 
oy ay eae Pathwidth, and Minimum Elimina- 


tion Tr 
146,609 PC A03/MF A01 


145,870 PC A03/MF A01 


eig! 
PB91-196832/GAR 
CSL-90-11 
Elimination Structures for Unsymmetric Sparse ‘LU’ Fac- 


tors. 

PB91-196808/GAR 146,608 PC A03/MF A01 
CSL-91-2 

ar a Long Lived Transactions Using Log Record 


Peer 891 196816/GAR 145,869 PC A03/MF A01 
CU-CS-489-90 

Th and Experi | Study of the Symmetric Rank 

One Update. 

AD-A233 965/3/GAR 146,612 PC A0Q3/MF A01 
CU-CS-491-90 

— Package for Unconstrained Optimization Using 


AD AZSS 989/3/GAR 146,614 PC A03/MF A01 
CU-CSSC-91-4 
Implementation of a Partitioned Algorithm for Simulation of 
Large Csi Problems. 
N91-21730/7/GAR 
(Order as N91-21729/9/GAR, PC aoe/Me A res 
CU-CSSC-91-5 
Second-Order Discrete Kalman Filtering Equations for Con- 
trol-Structure Interaction Simulations. 
N91-21731/5/GAR 
Order as N91-21729/9/GAR, PC aos/Me Mot) 
CU-CSSC-91-6 
Analysis, Preliminary Design and Simulation Systems for 
Problems. 


trol-Structure Interaction 

N91-21729/9/GAR 145,872 PC A08/MF A01 
ypc Ste! 

Department of Defense M: Req 

for FY 1992. Officer Flow Annex. 

AD-A234 138/6/GAR 
DD-FMP(A)1514-UA 

Department of Defense Manpower Requirements Report 

for FY 1992. Unit Annex. 

AD-A234 137/8/GAR 146,841 PC A04/MF A01 


DE89013530/GAR 
Thoron a The other radon gas, its generation 


measurement 
DE89013530/GAR 146,181 PC A03/MF A01 


OR-19 








Report 
146,842 PC A04/MF A01 


September 1, 1991 
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DE91002003/GAR 
Remediation cleanup options for the Hoe Creek UCG sit 
DE91002003/GAR 146,213 PC A0e/ ME ‘A01 
DE91002008/GAR 
it of —y reforming carbonate fuel cell stack 


technology. Final r 
DE91002008/GAR 146,073 PC A09/MF A01 
DE91002018/GAR 


Western oil shale conversion using the ROPE(copyright) 


(uses. 
91002018/GAR 147,041 PC A03/MF A01 
DE91002034/GAR 

Determination of sulfur anions in spent oil shale leachates 


by ion romney 
DE91002034/GAR 146,256 PC A03/MF A01 
oan 


. Final r 


tems liquid piston ri ‘eport. 
PC A05/MF A01 


oes! 002036 /Gal 145,68. 

DE91002048/GAR 
Organic and inorganic analyses of water samples from in- 
situ oil-shale retorting site near Rock Springs, Wyoming, 


1989. Volume 2: Final r 

DE91002048/GAR 146,257 PC A23/MF A03 
DE91002206/GAR 

Activities of the Oil Im tation Task Force, December 

1990-February 1991; tracts for field projects and sup- 

— research on enhanced oil r il-June 1990. 

ogress review No. 63, quarter ending June 30, 1990 

DES! 002206/GAR 147,042 PC A08/MF A01 
DE91002228/GAR 

Interactions of structurally modified surfactants with reser- 

voir minerals: Calorimetric, spectroscopic and electrokinetic 


DE 1002028/6aR 147,043 PC A04/MF A01 
DE91002232/GAR 

Long waves in parallel flow in tere cells. 

DE91002232/GAR 7,044 PC A03/MF A01 
DE91003062/GAR 

+ gee 





logy, Sydney 
9: works! — and ‘abstracts 
be91003062/ 146,998 PC A04/MF A01 
Ph roan 
a of the fourth Conference on Nuclear Sciences 
and Applications. La 2 a sources; application and 


technology; basic 
DE91003063/GAR nO 47,466 PC A19/MF A03 
DE91006224/GAR 





tr ional oo R h organizations, 1986-1990. 
DE91006224/GA 145,070 PC A99/MF E06 
aeons 
ition of 7 foam compositions. Final r 
be 1006740/GAR 145,711 PC AO: 
DE91007575/GAR 
Exploratory data analysis on data generated in the DOE 
subsurface microbiology program. Final report. 
DE91007575/GAR 146,310 PC AO6/MF A01 
DE91008255/GAR 


Environmentally conscious manufacturing at Sandia Nation- 


al Laboratories. 
DE91008255/GAR PC A03/MF A01 
DE91008635/GAR 
Headquarters Pre 
year 1990. 
DE91008635/GAR 
DE91008740/GAR 
Environmental monitoring by immunoassay: Current and 


future trends. 
146,312 PC A03/MF A01 


its A01 


146,311 





annual report, fiscal 
145,065 PC A03/MF A01 


DE91008740/GAR 

DE91008951/GAR 
Surface electrochemical control for fine coal and pyrite sep- 
aration. Technical progress report, October 1-December 31, 
1990 


DE91008951/GAR 146,033 PC AQ4/MF A01 
DE91008956/GAR 

Correlation of stability/rheology relationship with coal prop- 

erties and chemical additives. Quarterly progress report, 

September 15-December 15, 1990. 

DE91008956/GAR 146,034 PC A03/MF A01 
DE91009216/GAR 

ee seme of oil and gas reservoir heterogeneity. 

Seven' arterly report, October 1-December 31, 1 

DEOT009B 16/GAR 147,045 PC A03/MF A01 
DE91009249/GAR 

National Institute for Petroleum and Energy ee = 

terly technical report for October 1-December 3 


Volume 1, Fuels research. 
DE91009249/GAR 146,035 PC A03/MF A01 
DE91009470/GAR 
Optimized epithermal neutron beam for neutron ture 
therapy (Ni at the Brookhaven Medical Research Reac- 


tor (BMRR). 
DE91009470/GAR 146,647 PC A03/MF A01 
DE91009510/GAR 


Glow discharge cleaning and vacuum deposition of copper 


on 6061-T6 aluminum. 
DE91009510/GAR 146,450 PC A03/MF A01 
DE91009519/GAR 
Characterization of rham jacturonan | from cotton sus- 
pension culture cell walls. (Progress report). 


OR-20 VOL. 91, No. 17 


DE91009519/GAR 
DE91009617/GAR 

Regional double-porosity solute transport in the Culebra do- 

lomite under prtke-renervol-reach — conditions: An 


analysis of parameter sensitivity and importance. 
0DE91009617/GAR 146, 182 PC A12/MF A02 


DE91009687/GAR 


Evaluation of juvenile fish bypass and adult fish passage fa- 
cilities at Three Mile Falls Dam, Umatilla River. Annual 


progress report 1989. 
E91009687/GAR 145,200 PC A04/MF A01 


DE91009694/GAR 
Minthorn Springs Creek Summer Juvenile Release and 
Adult — —, ba gr ot maintenance and eval- 
uation of the Bonifer and Minthorn is Juvenile Re- 
lease and Adult Collection Facilities). Annual r 1989. 
DE91009694/GAR 145,201 PC A06/MF A01 
DE91009695/GAR 
Evaluation of a subunit vaccine to infectious hematopoietic 
necrosis virus. Annual report, July 31, 1989 to September 


30, 1990. 
DE91009695/GAR 145,202 PC A05/MF A01 
DE91009698/GAR 
— Sound Area electric reliability plan. Environmental 
ct Statement implementation plan. 
OF 91009698/GAR 146,313 PC A03/MF A01 


DE91009703/GAR 


Biological manipulation of migration rate: The use of ad- 
vanced photoperiod to poworg: X — in yearling 


chinook salmon. Annual report, 1 
DE91009703/GAR 146, 725 PC A04/MF A01 


DE91009708/GAR 
Research studies on the life cycle of infectious hematopoie- 


tic necrosis virus. 
146,700 PC A04/MF A01 


146,636 PC A03/MF A01 


DE91009708/GAR 
DE91009711/GAR 


Velocity measurements at three fish screening facilities in 
the an Basin, Washington. Annual report for the 
1989. 


Sumi 

DE91009711/GAR 145,203 PC A07/MF A01 
DE91009712/GAR 

Fisheries evaluati Ditch and Town ae 

fish screening ‘achiice, ‘wae bee Annual report, 198 

DE91009712/GAR 145,204 PC A06/MF A01 
DE91009717/GAR 

Preliminary selection criteria for the Yucca Mountain Project 

waste package container material. 

DE91009717/GAR 147,123 PC A03/MF A01 
DE91009724/GAR 

Preliminary geohydrologic conceptual model of the Los Me- 

ae ay near the Waste Isolation Pilot Plant for the 

of performance assessment. 
5E91009724/GAR 147,028 PC A14/MF A02 


0ES1008736/GAR 


Und A hh, 


management 
DE91009735/GAR 
DE91009816/GAR 
Physical modeling of bubble phenomena, electrolyte flow 
and mass transfer in simulated advanced Hall cells. Adden- 


dum to final r 
146,011 PC AO5/MF A01 








storage (URS) high-level waste 
147,124 PC A03/MF A01 


DE91009816/GAR 
DE91009818/GAR 

Technical Safety Appraisal of the Pinellas Plant. 

DE91009818/GAR 147,135 PC A09/MF A02 
DE91009822/GAR 

aman Monitoring Program at the Savannah River 


e. 
DE91009822/GAR 146,258 PC A14/MF A02 
DE91009853/GAR 


Procedures used - the calibration of AC calibrators. 
DE91009853/GAR 145,945 PC A03/MF A01 


DE91009855/GAR 


Contributions of polymers to bentonite and saponite fluids. 
DE91009855/GAR 147,046 PC A04/MF A01 


DE91009872/GAR 
Carbank and the complex carbohydrate structure database. 


Progress ri 
146,627 PC A11/MF A02 





DE91009872/GAR 
DE91009875/GAR 
Final investigative report of Fuel font 8 _ re Test Fa- 
= incident. oon" Findings and detai 
DE91009875/GAR 147, 108 PC A12/MF A02 


DE91009889/GAR 
Progress in The Lost Circulation Technology Development 


Be a 
DE91009889/GAR 146,066 PC A03/MF A01 
DE91009904/GAR 


Annual report of 1990 groundwater monitoring data for 

treatment, ——. or —— facilities at the Y-12 2 plant. 

po eyr d and statistical i of the nt year 
data. 


(fifth 
DE91009904/GAR 


DE91009906/GAR 


Annual report of 1 dN 
treatment, storage, or poy em facilities at the Fry rh 
Groundwater surface elevations. 

146,260 PC A03/MF A01 





146,259 PC A0S/MF A01 





DE91009906/GAR 


DE91009907/GAR 
Groundwater quality assessment for the sy te 
pits hazardous-waste disposal at oo. Y-12 t, 


bE91009907/GAR 146,261 PC A08/MF A01 
DE91009914/GAR 


Tech ist’s view on municipal solid waste landfill risks. 
DE91 14/GAR 146,214 PC AQ5/MF A01 


DE91009915/GAR 


Chemical comparison of weathered spilled oil and Exxon/ 
Valdez hold oil from an tional health standpoint. 
DE91009915/GAR 146,164 PC A03/MF A01 


DE91009933/GAR 
ve ge National | of Energy reservior research activities Oak 


National meee 
1009933/GAR 145,656 PC A03/MF A01 
savielinenn 


Monthly review, March 1991. 
DE91009938/GAR 146,014 PC A08/MF A01 


DE91009977/GAR 
Geotechnical Field Data and Analysis Report, July 1989- 


June 1990. Volume 1. 
DE91009977/GAR 147,125 PC A06/MF A01 
DE91009979/GAR 


Particle —— based on the acoustical resonance 


measure! quarterly ‘eport. 

DE91009979/GAR 77.278 PC A03/MF A01 
DE91009980/GAR 

TRANSNET: A means of accessing hazardous materials 


transportation models and da‘ 7 
DE91009980/GAR 147,126 PC A0Q3/MF A01 
DE91009985/GAR 


Compilation of selected marine radioecological data for the 
Formerly Utilized Sites Remedial Action Program: Summa- 
ries of —-. ——— concentration factors and 
bes 1000888/GAR 146,183 PC A12/MF A02 
DE91009988/GAR 
Design and performance of an axial air-gap solution pump 


motor. 

DE91009988/GAR 145,949 PC A03/MF A01 
DE91009990/GAR 

Results of performance tests on a ign 

a wood burning furnace intended for 

pony houses. 

E91009990/GAR 

DE91009991/GAR 

Mission os Pow genre heating and cooling feasibility study. 


Volume 1: 
DE91009991 GAR 146,015 PC A06/MF A01 
DE91009999/GAR 


Design and control of energy efficient food drying process- 
es with specific reference to quality. oo ‘ees 
Phase 2 final moon, July 1, 1987-August 31, 

DE91009999/GAR 145,209 Be A04/MF A01 


DE91010006/GAR 


Biological effects of electromagnetic fiel 
DE91010006/GAR 7 146,184" "PC A03/MF A01 


DE91010007/GAR 
Environmental Restoration and Waste Management Pro- 
‘am Control Plan. C Control Coordinator procedure 
jor ma activity data sheet baselining and change 
DE91010007/GAR 145,071 PC A03/MF A01 
DE91010009/GAR 


Tech transfer quality assurance. 
bEe1010009/GAR 145, 072 


DE91010012/GAR 


California energy flow in 1989. 
DE91010012/GAR 


torts or gin 
bay = feamwork: The role re oe national laboratories 


imple US Technology Pol 
Deg1010017/ AR 1450 073 PC A03/MF A01 
DE91010020/GAR 
Twelfth annual US DOE low-level waste management con- 
ference. Sum .- 
DE91010020/GA' 46,185 PC A15/MF A02 
DE91010021/GAR 


analysis made on 
winter heating of 
145,184 PC A04/MF A01 


PC A03/MF A01 


147,072 PC A03/MF A01 


dient from the Idaho National Engineering Laboratory, 


peor 010021/GAR 
pene one /GAR 


Radioactive material packaging performance testing. 
DE91010031/GAR 147,110 PC A03/MF A01 


DE91010033/GAR 
Annual report for RCRA meal monitoring projects at 


Hanford Site facilities for 1 
DE91010033/GAR 146,215 PC A18/MF A03 
DE91010034/GAR 


Animal intrusion status report for fiscal year 1990. 
DE91010034/GAR 146,186 PC A03/MF A01 


146,262 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


DE91010044/GAR 
Engineering, Technology, and Permitting 
unction assurance , 
DE91010044/GAR 146,314 PC A03/MF A01 
DE91010054/GAR 
Characteristics of pulsed nuclear reactor pumped flowing 


Bo1010054/GAR 147,323 PC A03/MF A01 
DE91010057/GAR 

Scrap tire reuse through surface- 

DE91010057/GAR 
DE91010065/GAR 

Advanced binary geothermal power plants: Limits of per- 

DE91010065/GAR 146,067 PC A04/MF AO1 
DE91010066/GAR 


agate burst facility/boron neutron capture therapy program 
treatment. Vol 


lume 4, No. 11. 
bE51010080/GAR 146,648 PC A04/MF A01 
DE91010074/GAR 


Mixed waste treatment options for wastes generated at the 

Idaho National = Laboratory. 

DE91010074/GAI 147,127 PC A06/MF A01 
DE91010081/GAR 

Gradient materials research in Japan: A ae report. 

DE91010081/GAR 146,586 AbS/kir A01 
DE91010085/GAR 

Monitoring Activities Review action report for the Environ- 

DE91010085/GAI 146,315 PC A03/MF A01 
DE91010086/GAR 

Nonradiological Liquid-Effluent Monitoring Program: FY 


1990 third-quarter 

DE91010086/GAR 146,263 PC A09/MF A02 
DE91010096/GAR 

Three-dimensional PDQ benchi comparison with the 

Advanced Test Reactor measurement data. 

DE91010096/GAR 147,111 PC AQ3/MF A01 
DE91010100/GAR 

In situ vitrification program treatability investigation progress 

DE91010100/GAR 146,187 PC AOS/MF A01 
DE91010103/GAR 

——_— Restoration - res Action quality assur- 


rements documen' 
DE9101 403/GAR 146,316 PC A12/MF A02 
DE91010104/GAR 


8 —- integrated annual safety appraisal. Fiscal 


ear 

DE91010104/GAR 147,112 PC A06/MF A01 
DE91010111/GAR 

Status of birds at the Hanford Site in southeastern Wash- 


ington. 

OE91610111/GAR 146,217 PC A03/MF A01 
DE91010113/GAR 

Historical overview of domestic spent fuel shipments. 


te. 
DE91010113/GAR 146,188 PC A03/MF A01 
prety 
Radon Assessment and aes Program: Work/ 


~~ plan screening phase. 
sualyssarance 14/GA\ 146, 180° PC A04/MF A01 
DE91010124/GAR 

Ten key questions indicating the level of current uncertainty 

in f ing climatic . 

DE91010124/GAR 146,103 PC A03/MF A01 
DE91010142/GAR 

Measuring the effects of conservation program special 

— a education, fuel assistance, and other indi- 

‘ect outco! 

DE91010142/GAR 146,080 PC A03/MF AO1 
DE91010149/GAR 

Environmental embrittlement of iron aluminides in moisture- 


atmospher: 
Besi010149/GAR 146,527 PC A03/MF A01 


DE91010154/GAR 
‘sub x lution from biomass burning: gg try? 
bes ea) 146,104 A03/MF A01 
capacity in US manufac- 


DE91010154/GAR 
. Volume 1, Con- 


DE91010158/GAR 
145,426 PC A10/MF A02 


modification tech 4 
146,216 PC A03/MF A01 


Estimates of emergency operati 
turing and nonmanufacturing i 


— and 
DE91010158/GAR 
0E91010178/GAR 


1M, Lab 


manual. 27th edition, Volume 1 
DE91010178/GAR 


DE91010179/GAR 
Limited site investigation of Landfills 1 and 4, Fort Lewis, 


Washington. 
DE91010179/GAR 146,218 PC A22/MF A03 
DE91010182/GAR 


Characterization of the treefrog null allele. 
DE91010182/GAR 146,669 PC AQ3/MF A01 


DE91010187/GAR 


coat: A in for a force-reflecting teleoperator system 
ly dissimilar master and slave. 








tory (EML) proced: 
" 146,917 PC A99/MF E06 


DE91010187/GAR 
DE91010189/GAR 


146,363 PC A03/MF A01 


production 1989. 
146,012 bc A07/MF A01 


Electric plant cost and power 
DE91010189/GAR 
DE91010191/GAR 
Simulation of landscape disturbances and the effect of cli- 
matic . report, July 15, 1990-July 14, 1991. 
DE91010191/GAI 145,324 PC A0S/MF A01 
DE91010194/GAR 


Starch synthesis in the maize endosperm as affected by 

DE91010194/GAR 146,637 PC A03/MF A01 
DE91010195/GAR 

Starch synthesis in the maize 


as affected by 
starch synthesizing mutants. vay em r 85. 
DE91010195/GAI 146,628 Pe A03/MF A01 
DE91010198/GAR 


ications of environmental externalities assessments for 
DE91010198/GAR ; 146,081 PC A03/MF A01 
DE91010200/GAR 
Estimates of emergency operating ao, in US manufac- 
turing and industries. Volume 2, Summa- 


phn oot reports for it SIC manufacturing industries. 
310 10200/GA 145,427 PC A20/MF A03 


DE91010201/GAR 
New Brunswick Laboratory progress report, October 1989- 


—— 1990. 
'94910201/GAR 145,044 PC A04/MF A01 
DE91010207/GAR 

Ls of gaseous C-14 from a repository in unsaturated 


DE91010207/GAR 146,190 PC A03/MF A01 
DE91010212/GAR 
Equations for ~~ release rates for waste packages 


in unsaturated 
DE91010212/GAR 146,191 PC A03/MF A01 
DE91010217/GAR 


Conservation screening curves to compare efficiency in- 


vestments to power plants 
DE91010217/GAR 146,016 PC A03/MF A01 
DE91010218/GAR 
Unit costs of carbon savi from urban trees, rural trees, 
and electricity conservation: A utility cost perspective. 
DE91010218/GAR 146,105 PC A03/MF A01 


DE91010220/GAR 
my me of the ype men data from the MI fracture zone at 


imsel Rock Laboratory, Switzerland. 
beet Of 10220/GAR 146,192 PC A06/MF A01 


DE91010221/GAR 
Energy Conversion and Storage Program. Annual report, 


besto10221 /GAR 146,036 PC A03/MF A01 
DE91010223/GAR 
pe  cotesaper incentive ” Scamuaa for energy ef- 


ficiency: carrots and stic 
DE91010223/GA 146,017 PC A03/MF A01 
DE91010224/GAR 


Electricity end use demand s' for Egypt. 
DE91010224/GAR Foun PC A08/MF A01 
DE91010225/GAR 
Energy efficiency ai 
veloping and 
DE91010225/GAI 
DE91010228/GAR 


Novel metal ion surface modification technique. 
DE91010228/GAR 146,551 PC A03/MF A01 


DE91010229/GAR 


Building code compliance and enforcement: The experi- 
ence of San Francisco's r energy conservation or- 
dinance and California’s building standards for new con- 


struction. 

DE91010229/GAR 146,020 PC A03/MF A01 
DE91010234/GAR 

Preliminary environmental investigations at the Lawrence 

Berkeley Laboratory. 

DE91010234/GAR 146,318 PC A08/MF A01 
DE91010236/GAR 

Fundamental studies of cata’ 

f October 1, 1 

DE91010236/GAR 
DE91010239/GAR 

Analytical expressions for the permeability of ee two- 

ber a Poisson fracture on regular 


ittice percolation and equivalent 
DESION 0230/GAR 


DE91010240/GAR 
Buildings sector field program planning workshop. Proceed- 


ings. 
DE91010240/GAR 145,397 PC A0S/MF A01 
DE91010249/GAR 


Radionuclide sources and radioactive decay figures —_ 
— to the Hanford Envirc | Dose Ri 


roject. 
DE91010249/GAR 
DE91010250/GAR 


Strategic Petroleum Reserve. Annual/quarterly and test 
sale report. 


and household electric appliances in de- 
industrialized countries. 
146,019 PC A05/MF A01 


990. 
146,028 PC A03/MF A01 


it media theories. 
147,047 PC A06/MF A01 





146,193 PC A03/MF A01 


DE91010344/GAR 


DE91010250/GAR 
DE91010251/GAR 
Record of Decision; 


actors, Savannah Ri 
DE91010251/GAR 
DE91010253/GAR 
Proposed rate i Jim Woodruff Project. E 
assessment. 
DE91010253/GAR 146,101 PC A03/MF A01 
DE91010254/GAR 


146,092 PC AQ4/MF A01 


; Continued operation of K, L, and P Re- 
iver Site, Aiken, South 
147,113 PC A03/MF A01 





growth and processing 


National 3 

DE91010254/GAR 
DE91010259/GAR 

Reservoir by cross hole measurements. 


characterization 
Semi-annual report. 
DE91010250/GAR 146,999 PC A03/MF A01 


DE91010272/GAR 
ee aoe eS 
DE91010272/GAR 146,264 PC A03/MF A01 
DE91010273/GAR 
simulation of a liquid desiccant cooling system 
using the E 
DE91010273/ "145,398 PC A03/MF A01 
wniemtiane 


and bed dynamics for fluidized beds containing obstacles. 
DE91010274/GAR 145,683 PC A03/MF A01 
DE91010276/GAR 


1990 SAE Methanol Challenge: Summary of a successful 


student In competition. 
DE91010276/GAR 146,107 PC A03/MF A01 
DE91010278/GAR 


assessment. 
146,106 PC A03/MF A01 


Disposal of vitrified waste in an unsaturated environment. 
DE91010278/GAR 147,128 PC A03/MF A01 


DE91010286/GAR 

Atmospheric Fluidized-Bed Cogeneration Air Heater Experi- 

ment. 

DE91010286/GAR 146,517 PC A03/MF A01 
DE91010287/GAR 

Migi ss "9 Lied, in 9g tL, gi media: Fundamental 

research needs. 

DE91010287/GAR 146,194 PC A03/MF A01 
DE91010292/GAR 





oil recovery in Illinois 
characterization. (Quarterly technical 
"though March 28, 1991. 


310102027 147,048 PC A03/MF A01 


endian 
Environmental report for calendar year 1 
DE91010295/GAR e319 PC A06/MF A01 
DE91010300/GAR 
Stabilization of 
DE91010300/GAR 
DE91010307/GAR 
Neutron scatter studies of chroma’ a related to 


report), April 1988-4 1 
DE91010307/GAR 146,670 PC A A03/MF A01 
DE91010316/GAR 


146,195 PC A03/MF A01 


United States/Mexico electricity 
DE91010316/GAR 
DE91010317/GAR 
———— fen e at Santa Barbara Operations, Special 
y, Remote Sensing Laboratory, 
North Las V Facilities. 
DE91010317/GAR 145,066 PC A10/MF A02 
DE91010319/GAR 
—_ pres eo cane =a for 5 to 1000 kW(e) nu- 
tions. 


eactor power systems for space applica’ 
5es1010319/ GAR 147,101 PC A04/MF A01 
DE91010321/GAR 


trade study. 
145,428 PC A13/MF A02 





Comprehensive precipitation data set for global land 
DE91010321/GAR 145,343 PC AOS/MF AO A01 


DE91010322/GAR 


Cascade control of vacuum hot 
DE91 010322/GAR 


DE91010323/GAR 


Annual outlook 1991 
DE91010323/GAR 


DE91010327/GAR 


presses. 
146,074 PC A03/MF A01 


with projections to 2010. 
145,067 PC A07/MF A01 


CTD ba ing and Editing S' q 
DE91010327/GAR 145,074 PC A05/MF A01 
DE91010329/GAR 

Joint effect pt surface microto 


structure on 
DE91010329/ GAR 
DE91010344/GAR 


Design of Ctivity selectivity cal t. 
Second quarry report, November 7. Teo wo retuny 6. 


bE91010844/GAR 146,037 PC A03/MF A01 


September 1,1991 OR-21 


and near-surface 
. Final gr 
146.418 A10/MF A02 
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DE91010359/GAR 
Energy ee 
report for the 
DE91010359/GAR 
DE91010360/GAR 
ISHTAR: Inner shelf transport and Ghioroph in the Bering/ 
Chukchi Seas. 1985--1989 moored Chi yll (und a) flu 
rescence, temperature, and beam attenuation measure- 
ments. 
DE91010360/GAR 147,186 PC A10/MF A02 
DE91010370/GAR 
Assessment of the Nevada Test Site monitoring well 


DE91010370/GAR 146,265 PC A06/MF A01 
DE91010372/GAR 
nen nn a ee ae of pneumococci: Why two 


methylases in the Dpnii system. 
DE91010372/GAR " 146,671 PC A03/MF A01 
DE91010379/GAR 
Reactivity of ay coals, selected pure maceral fractions, 
and my ig hoy | products. Final report, January 1, 1989- 


146,038 PC A04/MF A01 


in ania metallic complexes. 


lanuary 1, 1988-June 30, 
145,528 PC A03/MF A01 


DE 1010870/GAR 
DE91010380/GAR 
pI Thermal Envelope Systems and Materials 
BTESM). Progress report for DOE Office of Buildings 
Research. 
DE91010380/GAR 145,399 PC A03/MF A01 
DE91010381/GAR 
Development of new radionuclide generator systems for nu- 


clear medicine ications. 
DE91010381/G 146,649 PC A03/MF A01 
DE91010383/GAR 


Environmental analysis of clean = technologies. 
DE91010383/GAR 146,108 PC A03/MF A01 


ieee 


Recent ‘ovements in check = monitori 
DE91010384/GAR 7,136 PC 


DE91010386/GAR 
Slope and basinal a oo in the Nolichucky 
Shale (Upper C: i Effect of carbon- 
ate suppression by siento deposition on basin-margin 
DES1010896/GAR 147,000 PC A03/MF A01 
DE91010395/GAR 
Federal Methanol Fleet: A demonstration of methanol vehi- 


cle tech 4 
GAR PC A03/MF A01 


methods. 
03/MF A01 








DE9101039: 
DE91010415/GAR 
Qualitative risk assessment as a remediation management 


tool. 

DE91010415/GAR 146,165 PC A09/MF A01 
DE91010425/GAR 

HTGR Base Program. Quarterly progress report for the 


ending May 31, 4972. 
91010425/GA 147,137 PC A07/MF A01 
pp renee uae 
ular pulse column development studies. 
DE91010426/GAR 147,114 PC A03/MF A01 


DE91010428/GAR 


147,701 


Airborne effluent control for HTGR fuel Myo ay 
DE91010428/GAR 147,138 PC A03/MF A01 


DE91010429/GAR 
EG&G Rocky Flats TRAC 1991 Winter Validation Study. Ex- 


tal plan. 
91010429/GAR 146,109 PC A03/MF A01 
DE91010433/GAR 


energy data book. Exition 


Transportation 
DE91010433/GAR 7,708 "Bc A14/MF A02 
pr a 


vironmental eal a Table, February 1991. 
Deg1o10s94/GA 46,320 PC A06/MF A01 


ee 


‘nvironmental ~~ aed Update Table, March 1991. 
DEDTO1OsSE7GA 146,321 PC A06/MF A01 


DE91010436/GAR 
— Ocean radiocarbon: Data from the INDIGO 1, 2, and 


3 cruises. 
DE91010436/GAR 
gp ae 


146,266 PC A09/MF A02 


it and integrated cg plan- 


managemen' 
ning. Fe oe @ survey of 24 electric uti 
DE9101 /GAR 146,021 PC A A0S/MF A01 


DE91010441/GAR 
DIAMOND: A model of incremental decision making for re- 
source acquisition by electric utilities. 
DE91010441/GAR 146,082 PC A04/MF A01 
DE91010442/GAR 
enone Adm gone pam gas-fired, ye net aa 


ication: 
Phase 1, ‘ ced report Aral Anais of advanced cycles and md 


e91010442/GAR 146,070 PC A05S/MF A01 
DE91010443/GAR 


Baltimore Aircoil Company —- ice storage test r 
DE91010443/GAR 46,075 A05/ F AO1 


OR-22 VOL. 91, No. 17 





DE91010444/GAR 
Treatment studies at the Process Waste Treatment Plant at 
Oak Ri National Laboratory. 
DE9101 /GAR 146,196 PC A08/MF A01 
DE91010445/GAR 
Transport of contaminants duri 
Creek and Melton Branch wat 
DE91010445/GAR 
DE91010446/GAR 
Implementation plan for Air Force Environmental Noise As- 


sessment Center. 

DE91010446/GAR 146,173 PC AO5/MF A01 
DE91010447/GAR 

Effects of acidic precipitation on the soil chemistry and 

bioavailability of aluminum, manganese, and 

DE91010447/GAR 146,322 PC A13/MF A02 


DE91010448/GAR 
Multiple-Aircraft Instantaneous Line Source (MAILS) disper- 


sion model user’s guide. 

DE91010448/GAR 146,110 PC A04/MF A01 
DE91010449/GAR 

Determination of the probability for radioactive materials on 

——., in Monticello, Utah. Waste management re- 

ind development programs. 

DEOTO10s4a/GARt 147,115 PC A11/MF A02 
DE91010459/GAR 

Air He tt within 

ber 8, 1990-October 15, 1990. 
De9t010450/GAn 


DE91010478/GAR 

Borehole radar for geothermal —— 

DE91010478/GAR 146,068 “pc A03/MF A01 
DE91010482/GAR 

Mortality ore workers at the Mound Facility: A prelimi- 


nary report. 

DE91010482/GAR 146,765 PC A03/MF A01 
DE91010484/GAR 

Aerial radiological survey of the Fermi National Accelerator 

Laboratory and surrounding area, Batavia, Illinois. Date of 


survey: June 1989. 
146,198 PC A03/MF A01 


storms in the White Oak 
s. 
146,197 PC A07/MF A01 


hualdi 





Foreign trip report, Octo- 
146,111 PC AQ3/MF A01 


DE91010484/GAR 
DE91010486/GAR 
Environmental Sciences Division annual progress report for 


riod ending September 30, 1990. 
£91010486/GAR 146,112 PC A12/MF A02 


DE91010494/GAR 
Proceedings of the 10th international workshop on ECR ion 


sources. 
DE91010494/GAR 147,467 PC A17/MF A03 
DE91010498/GAR 


Dewatering studies of fine clean coal. Technical report, 
September 1, 1990-November 30, 1990 
DE91010498/GAR 146, 039 PC A03/MF A01 


DE91010500/GAR 
New reagents for coal desulfurization. Technical report, 
tember 1, 1990-November 30, 1990. 
DE91010500/GAR 146,040 PC A03/MF A01 
DE91010501/GAR 
Process development for production of coal/sorbent ag- 
7 Technical report, September 1, 1990-Novem- 
ber 30, 
DE91010501/GAR 146,041 PC A03/MF A01 
pote Nee 
of fine coal from waste streams usi 
ogee 9 Technical report, September 
bE91010803/GAR 
DE91010505/GAR 
Fine coal flotation of plant waste: An in-plant comparison -- 
columns vs. sub-a cell. Technical report, September 1-No- 


vember 30, 1990. 

DE91010505/GAR 146,043 PC A03/MF A01 
DE91010506/GAR 

Recovery of coal fines from preparation a effluents. 

Technical report, September 1-November 30, 1990. 

DE91010506/GAR 146,044 PC A03/MF A01 
DE91010507/GAR 

Chemical coal pate using selective —— Technical 


a. Sept , 1990-November 30, 1 
DI 91010807 GAR 146,113 Pe. A03/MF A01 
DE91010509/GAR 


Characterization of or: A mgt, 
nical report, 1 
DE91010509/GA 


DE91010510/GAR 
VHF EPR determination of the chemical — of organic 
— in coal. Technical report, September 1-November 30, 
bE91010510/GAR 146,046 PC A03/MF A01 

DE91010511/GAR 
Genetic ineering of sulfur-degrading Sulfolobus. Techni- 
cal report, C) 1, 1990-1 30, 1990. 
DE91010511/GAR 146,701 PC A03/MF A01 

DE91010512/GAR 
Evaluation of sulfur-reducing 
desulfurization. Quart 
1990-November 30, 1 
DE91010512/GAR 


advanced 
, 1990-No- 


146,042 PC A03/MF A01 


column 


in IBCSP coals. Tech- 
November 1990. 
146,045 PC A03/MF A01 


microorganisms for organic 
technical report, September 1, 


146,702 PC A03/MF A01 


DE91010513/GAR 
Bioconversion of coal-derived synthesis gas to ame Tech- 
nical report, September 1, 1990-November 30, 1 
DE91010513/GAR 146,029 be Aos/ MF A01 
DE91010514/GAR 
Combined chemical and epg ee cg i of organic 
pg Ao ag coal. Technical report, September 1-November 
DE91010514/GAR 146,047 PC A03/MF A01 
DE91010517/GAR 
Coal reburning for cyclone boiler NO(sub % control demon- 


ation. report No. 1, ——- 1990. 
Deot010s17/GAR 46,048 PC A03/MF A01 


DE91010519/GAR 
Synthesis of octane enhancers during slurry-phase Fischer 
Tropsch. Quart technical progress report No. 1, Sep- 
tember 26-Dece 31, 1990. 
DE91010519/GAR 146,030 PC A04/MF A01 
DE91010537/GAR 
oe electron beam wk hni 
No. 4, June 1, 990° Auguet™ 31, 
DES 91010537/GAR 146, 1 14 3 eC A04/MF A01 


DE91010538/GAR 
Effect of chemical additives on synthesis of ethanol. 
Technical ‘ess report No. "3, y 16, 1990-De- 
cember 15, 1 
DE91010538/GAR 146,049 PC A03/MF A01 
DE91010539/GAR 
Molecular biological enhancement of coal biodesulfuriza- 


tion. Seventh quarterly technical progress report. 
DE91010539/GAR 146,050 PC A03/MF A01 


Brn ica 





yyy 


Peats of Costa Rica. Volume 3, End-use assess! 
DESTO10S90/GAR 146,051 PC A05/| MF AO1 


DE91010554/GAR 


Thermodynamic model for calorimetric and phase coexist- 

porn properties of coal derived fluids. Quarterly technical 
January 1, 1990-March 31, 1990. 

D 91010554/GAR 146,052 PC A03/MF A01 


DE91010558/GAR 


ic po geod ~ calorimetric and phase coexist- 


derived fluids. a technical 
— September “45 ©9909: December 31. 
DE91010558/GAR 146,053 "Pe. A03/MF A01 
DE91010567/GAR 
pany ame g and information sci preliminary 


Dest 101 1567/ ‘AR 
DE91010568/GAR 
Pre seap ne Lt WR-151327 against late-effect damage from 
im neutrons 


DED IO1DSe8/GAR 146,766 PC A03/MF A01 
DE91010571/GAR 
Implementation and Spee ag of a viscoplastic material 


model using the ANSYS 
DE91010571/GAR 147,386 PC A03/MF A01 


DE91010583/GAR 





146,323 PC A03/MF A01 


‘onic assembly cleaning. 
146,219 PC AOS) MF A01 


Solvent substitution for 

DE91010583/GAR 
DE91010587/GAR 

Nevada Test Site: Application of in situ monitoring of organ- 


spi 
Oea1010887/GAR 146,324 PC A04/MF A01 


DES1010880/GAR 





ic behavior of high-(Tc) oxide systems via 
EMF ~ related measurements. 
DE91010589/GAR 146,434 PC A03/MF A01 


DE91010601/GAR 


Social amplification of risk: An empirical s 
DE91010601/GAR 146,199 
DE91010606/GAR 
What comes to Ay By ot 10.0001 the words ‘nuclear 
waste repository.’: A study images. 
DE91010606/GAR 146,200 PC AO5/MF A01 
DE91010610/GAR 
Focai theoretical problems in modulated and martensitic 
transformations in alloys and perovskites. Progress report, 


July 1, 1988-June 30, 1991. 

DE91010610/GAR 146,528 PC A03/MF A01 
DE91010614/GAR 

Determination of resultant torque on a rotary solenoid using 

DE91010614/GAR ” 145,972 PC A03/MF A01 
pone an a 


: AOS/MF A01 


optics study of wave prepegeten. Annual 


NO1OSaGAR — 147, 7 PC A03/MF A01 
DE91010618/GAR 
Soybean ribulose bisphosphate carboxylase small subunit: 
——- and determinants of RNA Lay oho ay Lag 
dation (UGRF). Anal 146,672 PC A03/MF A01 
DE91010621/GAR 
CARBBANK: A structural and bibliographic data base. 


Annual nical progress report. 
DE91010621 /GAR 146,629 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


DE91010625/GAR 


Metal alkoxides: Models for metal oxides. Alkoxide ligands 
in early transition metal organometallic chemistry. Progress 


DES 91010625/GAR 145,529 PC A03/MF A01 
DE91010634/GAR 


Integrated Materials Research Laboratory (IMRL) environ- 


assessment. 

DE91010634/GAR 146,325 PC A07/MF A01 
DE91010636/GAR 

Surface Water Interim Measures/Interim Remedial Action 

Plan/ Environmental and Decision Document, South Walnut 

Creek Basin, Operable Unit No.2. Volurne 1, Text: Final. 

DE91010636/GAR 146,267 PC A09/MF AO02 
DE91010637/GAR 

Surface Water Interim Measures/Interim Remedial Action 

Plan/Environmental Assessment and Decision Document, 

South Wainut Creek Basin, Operable Unit No. 2. Volume 2, 


artes oo Final. 
DE91010637/GAR 146,268 PC A13/MF A02 
DE91010640/GAR 
Defect structure of semiconducting and insulating epitaxial 
oxides, May 1, 1990-April 30, 1991. fs 
DE91010640/GAR 147,387 PC A0Q3/MF A01 
DE91010646/GAR 
Evaluation of the chemical, errs ee and ecological con- 
ditions of West _ e on the Hanford sit 
DE91010646/GAR 146, 269 PC AO5/MF A01 
DE91010648/GAR 
Waste Isolation Pilot Plant Dry Bin-Scale Integrated Sys- 
tems Checkout Plan. Revision 2. 
DE91010648/GAR 146,201 PC AOS/MF A01 
DE91010649/GAR 
Coe. and control of energy efficient food drying process- 
po epee ee to quality; evaluation of physical 
and quality ~ in foods during drying. Phase Il, Final 
July 1, 7 - Agua 31, 1989. 
D 51010640/GAR 145,210 PC A12/MF A02 
DE91010652/GAR 
Methane emissions from sanitary landfills. 
DE91010652/GAR 146,115 PC A04/MF A01 
DE91010655/GAR 
Development of innovative techniques and principles that 
may be used as models to improve plant performance. 
Technical progress report, February 1, 1991-January 31, 
1992. 


DE91010655/GAR 145,192 PC A03/MF A01 
DE91010659/GAR 


Characterization of contamination along the upper reaches 
of the east fork of Tributary 8 at Burial Ground C in Bear 


Creek Valley. 

DE91010659/GAR 146,270 PC A07/MF A01 
DE91010660/GAR 

Natural gas — March 1991. 

DE91019660/GA 
igemumaieas 


Design and control of energy efficient drying processes with 


specific reference to fi 

DE91010660/GA AR PC A03/MF A01 
DE91010674/GAR 

Magnetohydrodynamics Coal-Fired Flow 4 Technical 


report, July 1, 1990-September 30, 1 
Be81010674/GAR 146,116 PC AO5S/MF A01 


DE91010682/GAR 
Sectoral electricity and fossil fuel demand in US manufac- 
turing: Development of the Industrial Regional Activity and 
Energy Demand (INRAD) model. 

DE91010682/GAR 146,102 PC A06/MF A01 

DE91010685/GAR 
Pacific Northwest Laboratory annual a for 1990 to the 
DOE Office of Energy Research. Part 4, Ph | sciences. 
DE91010685/GAR 146,673 A04/MF A01 

gyn conan 

Plotting and summary routines ~ Bis ny 
DE91010689/GAR 5,836 PC A03/MF A01 
Weenies 
and Technology Review, January 199 
Beet 10690/GAR 146,054 

DE91010695/GAR 
Microstructure and tensile properties of nitrogen containing 
vacuum atomized Alloy 690. 

DE91010695/GAR 146,552 PC A03/MF A01 

DE91010713/GAR 
Design and control of ener — efficient drying processes with 
specific reference to f Quarterly report, January 1, 
1989-March 31, 1989. 

DE91010713/GAR 145,212 PC A04/MF A01 

DE91010714/GAR 

Design and control of energy efficient food drying process- 

A. reference to quality. Quarterly report, April 

989-June 30, 1989. 
bE91010714/GAR 

DE91010715/GAR 
—— and control of 

Mea to f 


988-, 
Toe Ap" 5/GAR 
DE91010768/GAR 


Warm liquid calorimeter design derived from engineering 
baseline concepts. 


145,429 PC A08/MF A01 


145,211 


PC ‘A03/MF A01 


145,213 PC AQ5/MF A01 


——_ = processes with 
report, January 1, 


145,214 PC A04/MF A01 


DE91010768/GAR 
DE91010771/GAR 
See eae weapons, high precision charge 


coupled device (CCD) imaging. 

DE91010771/GAR 145,946 PC A03/MF A01 
DE91010780/GAR 

Feasibility of constructing an Accordion Liquid Argon 

rimeter for RHIC. Foreign trip — March 5-12, 1991. 

DE91010780/GAR 47,469 PC A03/MF A01 
DE91010785/GAR 

— A a information retrieval system for the Radiation 


ae lormation 
Beso! 785/GAR 147,470 PC A05S/MF A01 
DE91010809/GAR 

Use of force-measuring transducers in manipulator control. 


Part 1, TI ; 
DE91010809/GAR 146,364 PC A03/MF A01 
DE91010827/GAR 


Mathematical models of superco 
DE91010827/GAR 
DE91010838/GAR 


Temperature effects on the strength and toughness of 
Be12Nb 


DE91010838/GAR 146,553 PC A03/MF A01 
DE91010855/GAR 


Analysis of an EBeam melting process 
DE91010855/GAR 


DE91010865/GAR 


Backward iteration in a rational interpolation applica’ 
DE91010865/GAR 146,600 PC AOa/ ME ‘A01 


DE91010894/GAR 
Polymer matrix composites research: A survey of federally 


sponsored programs. Final r 
DE91010894/GAR 146,498 PC A09/MF AO1 
DE91010911/GAR 


Asymmetric B factory based on PEP. Conceptual design 
r 


DE91010911/GAR 147,472 PC A22/MF A03 
DE91010927/GAR 

(High-temperature ordered intermetallic alloys). Foreign trip 

report, February 25--March 26, 1991. 

DE91010927/GAR 146,555 PC-A03/MF A01 
DE91010932/GAR 

polanronan optics study of wave greeseeten. Annual 

ress report, iouney 1988-January 198: 
BE 1010932/GAR 147,338 PC A03/MF A01 


DE91010969/GAR 
Fluid/kinetic hybrid moment description of plasmas via a 


Chapman-Enskog-like approach. 
DE91010969/GAR 147,339 PC A04/MF A01 
DE91011010/GAR 
Unified plasma fluid/kinetic equations for tokamak microin- 
stability and turbulence studies. 
147,340 PC A06/MF A01 


147,468 PC A03/MF A01 


147,471 PC A03/MF A01 


146,554 PC AQ3/MF A01 


DE91011010/GAR 
DE91011071/GAR 
Theoretical studies of turbulence and anomalous transport 


in toroidal confinement 
DE91011071/GAR "147,473 PC A03/MF A01 
DE91011076/GAR 


Fusion development and technology. Technical progress 


r 
DE91011076/GAR 147,096 PC A04/MF A01 
ee eonee 


Vaccum and beam diagnostic — for ORIC beam lines. 
DE91011096/GAR 47,474 PC A03/MF A01 


DE91011103/GAR 


Review of soft x-ray lasers and their applica’ 
DE91011103/GAR 147,324 


DE91011114/GAR 
Derivative-free iterative method for locating the hand posi- 


tion of a robot manipulator. 
DE91011114/GAR 146,401 PC A03/MF A01 


DE91011128/GAR 
Comment on ‘Measurement of the Z(sub 1)(sup 3) contribu- 
tion to the —— power using MeV protons and antipro- 
effec 


tons, the Barkas . 
DE91011128/GAR 147,475 PC A03/MF A01 
DE91011129/GAR 


RF er for accelerators. Foreign trip report, April 1- 


DE91011129/GAR 147,476 PC A03/MF A01 
DE91011169/GAR 


PCs A03/MF A01 


Proton-induced fission at ultra sub-barrier energies. 
DE91011169/GAR 147,477 PC A03/MF A01 
rs a 


DE91011 Pi 70/GAR 
DE91011235/GAR 





iments at RHIC. 
147,478 PC A03/MF A01 


dev the Connection Machine. 
DE91011235/GAR 147,279 PC A03/MF A01 
DE91011402/GAR 


Coal distribution, January-December 1990. 
DE91011402/GAR 146,055 PC A10/MF A02 


DE91011434/GAR 


High-power proton linac for transmuting the long-lived fis- 
sion products in nuclear waste. 


DE91617965/GAR 


DE91011434/GAR 
DE91617576/GAR 
Witten-Jones invariant for flows on a 3-dimensional mani- 


beste! 7576/GAR 147,480 PC A03/MF A01 
DE91617577/GAR 

Parametrization of all homomorphisms from PGL(2,Z) into 

PGL(2,q). 

DE91617577/GAR 146,601 PC A03/MF A01 
DE91617584/GAR 

po with initial number-phase minimum uncertainty state 

DE91617584/GAR 147,481 PC A03/MF A01 
DE91617585/GAR 


147,479 PC A03/MF A01 


Entropy of random quantum states. 
DE91617585/GAR 147,482 PC A03/MF A01 
DE91617613/GAR 


Relativistic spin-one boson plasma. 
DE91617613/GAR 147,483 PC A04/MF A01 
DE91617703/GAR 
Gauged family-lepton-number differences and new Z(sup ‘) 
E91617703. R 147,484 PC A03/MF A01 
DE91617704/GAR 
See SAEED Ce Seated Higa Gen eee Me 


xtensions. 
DESI61 7704/GAR 147,485 PC A03/MF A01 
DE91617714/GAR 


IAEA consultants’ meeting: 9th meeting of atomic and mo- 
lecular data centres and ALADDIN network, Vienna, Sep- 


tember 20 and 21, 1990. report. 
DE91617714/GAR 147,486 PC A06/MF A01 


DE91617732/GAR 
pe ser toroid polarizability of atomic hydri 
DE91617732/GAR 147,487 
DE91617733/GAR 
—_ Raman and infrared spectroscopic studies of molecu- 
lar systems: Structural analysis of some clathrate com- 
145,530 PC A03/MF A01 


A05/MF A01 


pounds. 
DE91617733/GAR 
DE91617734/GAR 


Phatacl, 


Phot sp py via electronic sp 
molecular ions. 
DE91617734/GAR 

DE91617767/GAR 


Medida y calculo de secciones eficaces de excitacion e 
ionizacion de niveles atomicos por impacto de electrones. 
(Measurement and calculation of excitation cross sections 
and level ionization by electron impact). 

DE91617767/GAR 147,488 PC A18/MF A03 


DE91617768/GAR 
Effect of polarization over 2nd harmonic in laser light scat- 


tering by free electron: 

DE91617768/GAR 147,489 PC A03/MF A01 
DE91617791/GAR 

— and magnetostriction in a degenerate rigid 
DE91617791/GAR 147,388 PC A03/MF A01 
DE91617792/GAR 


Theoretical prediction of ae Brewster 
DE91617792/GAR 7,325 PC 


DE91617800/GAR 


Elastic constants of the hard disc system in the self-con- 
sistent free volume approximation. 
DE91617800/GAR 147,389 PC A03/MF A01 


DE91617802/GAR 
Nonequilibrium Green function techniques applied to hot 


electron quantum 
DE91617802/GAR 147,390 PC A03/MF A01 
DE91617803/GAR 





py of 
145,531 PC A03/MF A01 


ADP. 
03/MF A01 


Fractal analysis of crystalline surfaces at atomic resolution. 
DE91617803/GAR 146,435 PC A03/MF A01 


DE91617804/GAR 
Inclusion of short-range order in a mean field theory for the 


disordered netic lattice gas. 

DE91617804/GAR 147,391. PC A03/MF A01 
DE91617961/GAR 

Etude experimentale da la a d'un faisceau d’e- 

lectrons dans un plasma et non-magnetise. (Ex- 

ae eee eee 


beam in a homogeneous non-magnetized plasma). 
DE91 61 7961/GAR 147,341 PC A07/MF AO1 
DE91617962/GAR 


Equilibrium gradient effects in the theory of Alfven wave 


ting. 
DE916 7962/GAR 147,342 PC A03/MF A01 
DE91617963/GAR 


Quasi-optical development at the CRPP. 
beorer7e6a/CaR 147,343 PC A03/MF A01 
DE91617964/GAR 


Se ee ar 

cal 

Bedte1 796 7964/GAR 147,344 PC A03/MF A01 
DE91617965/GAR 


Velocity ratio measurement using the frequency of gyro 
backward wave. 
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DE91617965/GAR 
DE91618019/GAR 


DeTeISOtS/GAR 


cy tegen 
rates 
p) 


sections thermonuclear 
“ik (alpha,n)( ase and (oup be, ha, cup 44 
'91618020/GAR MF Kot 
on the properties of 


DE91618067/GAR 
147,491 PC A03/MF A01 


147,345 PC A03/MF A01 


147,097 PC A03/MF A01 


Effect of the proton excess p 


neutron star. 
DE91618067/GAR 
DE91618100/GAR 


eee J in doped antif 
91618100/GAR 


147,302 PC A03/MF AO1 
DE91618109/GAR 
Valoracion radiactiva de la simetria CP. (Radiative violation 
of ae , 
DE91618109/GAR 147,492 PC A07/MF A01 
DE91618110/GAR 
contribution to the neutron electric dipole 
moment in multi- doublet models. 
DE91618110/GAR 147,493 PC A03/MF A01 
DE91618125/GAR 
hays mg in K(sup OP-petae 0) geod . VS decays 
from chiral ingians with fourth-order deriv 


a itive terms, 
pee LG eaking and pone ol effects. 
DE91618125, can 147,494 PC A03/MF A01 
DE91618176/GAR 





Medium corrections to nucleon-nucleon interactions. 
DE91618176/GAR 147,495 PC A03/MF A01 
DE91618203/GAR 

Study of two nucleon W- matrices. 

DE91618203/GAR 147,496 PC A03/MF A01 
DE91618254/GAR 

Determination des spectres en energie de neutrons rapides 
par la methode de Monte-Carlo. Lena on ee of fast neu- 
trons 


Monte-Carlo M 
DE91618254/GAR 147-497 > AO6/MF A01 
DE91618304/GAR 
Effective interaction derived from HJ potential for use in 


TDA and FPA caiculations. 
DE91618304/GAR 147,498 PC A03/MF A01 


DE91618305/GAR 


lematics in the interact: 
147,499 


Hexadecapole boson model. 
DE91618305/GAR A03/MF A01 
DE91618341/GAR 
je on the Brccharem arpaned of liquid-gas phase transition 
metric polarized nuclear matter. 
best 18341/GAR 147,500 PC A03/MF A01 
DE91618465/GAR 


Radioactivit 





it in imported food and food relat- 


ed it 
DEST61 ote 8465/GAR 145,215 PC A03/MF A01 
DE91618466/GAR 


Potassium in milk and milk os. 
DE91618466/GAR 145,216 PC A03/MF A01 
DE91618515/GAR 
Structure breaking and electron localization in liquid cryo- 


lite-sodium solutions. 
DE91618515/GAR | 145,532 PC A03/MF A01 


DE91618516/GAR 

Kinetic equation for irreversible aggregation. 

DE91618516/GAR 195.503 PC A03/MF A01 
DE91618646/GAR 

Materials Science Division eee report 1986-1988. 

DE91618646/GAR 46,436 PC A12/MF A02 
DE91618658/GAR 

Creep rupture properties of solution annealed and cold 

worked type 316 stainless steel cladding tubes. 

DE91618658/GAR 147,169 PC A03/MF A01 
DE91618664/GAR 

Compatibility studies of copper, brass and cupronickel with 

500 thermofiui 
91618664/GAR 147,173 PC A03/MF A01 

DE91618676/GAR 

Fi lectric and f 

electric ceramics. 

DE91618676/GAR 
DE91618691/GAR 

ad Rivers analogue project. First annual report 1988- 


bE91616691/GAR 147,129 PC A08/MF A01 
DE91618696/GAR 
Second report of RADMIL on radon. A survey of exposure 


to radon daughters in Lancashire homes. 
DE91618696/GAR 146,202 PC A03/MF A01 


DES1610007/GAR 





domain in piezo- 


146,437 PC A03/MF A01 


und W Radionukliden in Boeden 

und deren Atinahme in in Pfanzen nach dem Reaktorunfall in 

T ation of radionuclides in 

soils oma poy in ie a ler the Chernobyl reactor 

DE91618697/GAR 146,203 PC A14/MF A02 
DE91618730/GAR 





Spectrophotometric study of the reaction of Gd(sup 3+ ), 
a Eee 
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DE91618730/GAR 
DE91618746/GAR 


145,444 PC A03/MF A01 


characteristics of the area around the Philippine 
Research Reactor (PRR-1). 
DE91618746/GAR 147,139 PC A04/MF A01 


DE91618752/GAR 


in water 


Measurement of samples. 
DE91618752/GAR 146,204 PC A03/MF A01 
DE91618999/GAR 


Risks to individuals in NSW and Australia as a whole. 
DE91618999/GAR 146,730 PC A03/MF A01 
DE91619019/GAR 
Analise preliminar de consequencias yoyo em caso 
de acidentes com fontes de radiacao nos laboratorios do 
do IEN, ciclotron e lab. anexos. 


Department of the IEN, cyclotrons and laboratories an- 


nexed). 

DE91619019/GAR 147,116 PC A03/MF A01 
DE91619036/GAR 

Installation and ae of a lung counter at Health and 


Safety Laboratory, IGCAI 
DE91619036/GAR 146,767 PC A03/MF A01 
DE91619237/GAR 


Advisory Committee of the Inspection Valida- 


Centre 
DE91619237/GAR 147,140 PC A03/MF A01 
DE91619238/GAR 
Investigation of surface deformations by double exposure 
i i 


DE91619238/GAR 146,360 PC A03/MF A01 
DE91619243/GAR 


ae ee ee ee 
DE91619243/GAR 147,501 


1988. 
PC A06/MF A01 
DE91619244/GAR 


A report of Reactor Physics Division 
DE91619244/GAR 147,502 


DE91619282/GAR 
yor toemites szivargas detektalasa. (Leak detection of KNI 
seals). 


DE91619282/GAR 147,141 PC A06/MF A01 
DE91619283/GAR 
Congaies of the source term for a S(sub 1)B-sequence at 


VVER-1000 reactor. Part 2. Part 2: ndix. 
DE91619283/ AR 147,181 A08/MF A01 
DE91619284/GAR 
Evaluation of flow blocka 
bundle during a loss aan 
DE91619284/GAR 
DE91619328/GAR 
Plan to cope with accidents at the research establishment 
of the Henn hea Science and Technology Organization, 
DEDIeISSeeTGAR ‘ 147,117 PC A03/MF A0O1 
DE91619358/GAR 
Etudes des principales sources d’erreurs en spectrometrie 
mma. Application a la mesure des sections efficaces. 
‘Study of principle error sources in — spectrometry. 
measurement 
Deete18058/GAR° 147,503 PC A08/MF A01 
DE91619363/GAR 
Detector efficiency and energy calibration of the CRD 


HPGe ma ler system. 

DE91619363/GAR 147,102 PC A03/MF A01 
DE91619394/GAR 

Preparation and characterisation of superheated drop de- 


tectors. 
DE91619394/GAR 147,504 PC A03/MF A01 
DE91619395/GAR 


Tecnicas de pi de para observacao de 
filmes finos por microscopia eletronica de transmissao. 
(Technique of sample preparation to observation of thin 
films by transmission electron microscopy). 

DE91619395/GAR 147,393 PC A03/MF A01 


DE91619397/GAR 
Precision crystal alignment for high-resolution electron mi- 


croscope imaging. 
DE91619397/GAR 147,394 PC A03/MF A01 
DE91619433/GAR 
Glow discharge lamp: a light source for optical emission 


DE91619400/GAR 146,529 PC A03/MF A01 
DE91619459/GAR 
a power and the nuclear fuel cycle. Status Report 


DE91619459/GAR 146,093 PC A03/MF A01 
DE91619460/GAR 


Submission to the Senate Standing Committee on Industry, 
Science and Technology many into the impact that Austra- 
ai industry, science and t men can make to reducing 


of the Greenhouse eff 
DE91619460/GAR 146.004 PC A04/MF A01 
DE91619461/GAR 


ee Se ey eee. 1991-2000: A report to 


DE91619461/GAR 147,049 PC A06/MF A01 
DE91619465/GAR 
Fourth annual civil plut figures published. 


- 1989. 
PC A06/MF A01 


—_ for a PWR fuel 
iccident. 
“147, 142 PC AO5/MF A01 








DE91619465/GAR 

DESO 1OC7E/GAR 
it bet, the Go of — and the 

pa nennaaadly of the Arab Republic of E Co- 

operation in the Peaceful Uses of Nuc I~ and the 

Transfer of Nuclear Material = Australia and the 

Arab Republic of Egypt and Agreed M 

DE91619475/GAR 147, 171 mY BC A03/MF A01 
DE91619476/GAR 

No 410 - Asetus saeteilysuojausiaissa tarkoitettujen turvalli- 

suuslupien myoentamisesta. (Ordinance No 410 on author- 


ity to issue safety licences). 

DE91619476/GAR 147,172 PC A03/MF A01 
DE91619478/GAR 

po nee ys atomique - Modification du 28 octobre 1987. 

(Atomic ordinance - amendment of 28 October 1987). 

DE91619478/GAR 146,083 PC A03/MF A01 
DE91619479/GAR 

Decret no 90-78 du 19 janvier 1990 modifiant le decret no 

63-1228 du 11 decembre 1963 relatif aux installations nu- 

cleaires. (Decree No 90-78 of 19 January 1990 amending 

Decree No 63-1228 of 11 December 1963 on nuclear in- 


stallations). 

DE91619479/GAR 146,084 PC A03/MF A01 
DE91619484/GAR 

Order no 206 concerning medical surveillance of work with 

ionizing radiation. 

DE91619484/GAR 146,768 PC A03/MF A01 
DE91619485/GAR 

Bekendt else No 286 oj 

medici (Or der no. 786 on = SS Re 

ment for medical use). 


DE91619485/GAR 146,650 PC A03/MF A01 
DE91619486/GAR 
Bekendtgoerelse om dosi for ioni: 
(Order on dose = for ionizing — n). 
DE91619486/GAR 146,769 PC A03/MF A01 
DE91619487/GAR 
Bekendtgoerelse nr 485 om anvendelse af abne radioaktive 
kilder pa sygehuse laboratorier m.v. (Order No 485 on the 
= = unsealed radioactive sources in hospitals, laborato- 


tc). 
DESI6! 9487/GAR 146,651 PC A03/MF A01 
DE91619488/GAR 


Bekendtgorelse nr 657 om brugen af tees mv. 
(Order No 657 = the use of X- - equipment). 
DE91619488/GAR 146,652 PC A03/MF A01 


DE91619489/GAR 


Arrete du 15 janvier 1990 fixant les regles d’etablissement 
et de transmission des statistiques d’exposition aux rayon- 
nements ionisants du personnel des mines de substances 
radioactives. (Order of 15 January 1990 fixing the rules for 
Pp and itting ionizing radiation Sees sta- 
tistical data ita on personnel mining bo substances). 
DE91619489/GAR 7,050 PC A03/MF A01 
DE91619490/GAR 
Arrete du 4 aout 1989 relatif a l’autorisation de rejet d’ef- 
fluents radioactifs liquides par le centre de production nu- 
cleaire de Cattenom (tranches 3 et 4). (Order of 4 August 
1989 on g liquid effluent releases from 
the Cattenom nuclear production centre (units 3 and 4)). 
DE91619490/GAR 147,118 PC A03/MF A01 
DE91619491/GAR 


Decret no 90-222 du 9 mars 1990 completant le reglement 
| yay des industries extractives institue par le decret no 
331 du 7 mai 1980. (Decree No 90-222 of 9 March 1990 
supplementing the Ly regulations on extractive indus- 
tries set by Decree No 80-331 of 7 May 1980). 
DE91619491/GAR 146,205 PC A03/MF A01 
DE91619521/GAR 
em om transport af radioaktive stoffer. (Order 
in the transport of radioactive ra is). 
DE91619521/GAR 47,119 PC A03/MF A01 
DE91619525/GAR 
No 1245 - Asetus atomivastuulain muuttamisesta annetun 
lain voimaantulosta. (Ordinance No 1245 bringing into force 
certain provisions of the Act to amend the Nuclear Liability 


Act). 

DE91619525/GAR 146,085 PC A03/MF A01 
DE91619526/GAR 

Loi no 90-488 du 16 juin 1990 modifiant la loi no 68-943 du 

30 octobre 1968 relative a la responsabilite civile dans le 

domaine de |'energie nucleaire. (Act No 90-488 of 16 June 

1990 amending Act No 68-943 of 30 October 1968 on third 

party liability in the field of nuclear energy). 

DE91619526/GAR 146, PC A03/MF A01 
DE91619527/GAR 


Loi no 90-397 du 11 mai 1990 autorisant la ratification du 
protocole portant modification de la convention du 29 juillet 
1960 sur la responsabilite civile dans le domaine de |’ener- 
gie nucleaire, amendee par le protocole additionnel du 28 
janvier 1964, et du protocole portant modification de la con- 
vention du 31 janvier 1963 ala 

de Paris du 29 — 1960 sur la reaponashaiie civile — 
le domaine "energie nucleaire, amendee par le prot 
May ee du 28 janvier 1964. (Act No ed of 1 

authorizing ratification Pe the Protocoi...). 
§e01610527/CAR 146,087 PC A03/MF A01 
DE91619532/GAR 


Arrete du 30 novembre 1989 relatif a l’enrichissement de la 
terminologie de |'ingenierie nucleaire. (Order of 30 novem- 


147,170 PC A03/MF A01 











Straling. 
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ber 1989 on enrichment of nuclear engineering terminolo- 


Beste19592/GaR 147,182 PC A03/MF A01 
DE91619562/GAR 


St ror y7-rl “elaine 7749) 


DE91619563/GAR 


Prehied anotaci vydanych titulu publikaci v Rade Bezpec- 
zarizeni v oe 1975-1989. (List of ab- 
tions in the series Safety of Nuclear Facili- 

ties in the 1975-1989). 


DE9161 /GAR 146,088 PC A04/MF A01 
DE91619566/GAR 


145,045 "PC A A04/MF A01 


ANSTO tri 4 
DE91619566/GAR 
DE91619567/GAR 


147,100 PC A03/MF A01 


Safety handbook. 
DE91619567/GAR 
DE91619574/GAR 
Annual r : 1989-90. 
DE91619574/GAR 
DE91732772/GAR 
Laser-spectroscopy measurements of the shape transition 


in neutron-deficient gold 3 
DE91732772/GAR 147,505 PC A01/MF A01 
green 


147,120 PC A04/MF A01 


146,095 PC A07/MF A01 


ite energy correction for particle number sum- 

—_ breaking in constrained Hartree-Fock pew BCS cal- 

DE91732790/GAR 147,506 PC A03/MF A01 
DE91732824/GAR 


Sumi record of the twenty-seventh meeting. 
DE91732824/GAR 147,183 PC A0Q5/MF A01 
DE91732850/GAR 

Rainbow effects in nuclear scattering angular distributions. 


Phase rules. 
DE91732850/GAR 147,507 PC A03/MF A01 
DE91736311/GAR 


Quasi-particules loin de la Mer de Fermi. (Quasi particles 
far from the Fermi sea). 
DE91736311/GAR 147,508 PC A03/MF A01 


ee ee 


etriicti des chamb 


Description pou a fils de 
SPES 3. Deontioton of the construction of multiwire pro- 


| chamber for SPES 3). 
'91736315/GAR 147,509 PC A04/MF A01 
DE91736316/GAR 


Tentatives de en yee 2. de fusion froide. 


(Experiments in results). 

0E91736316/GAR 147,510 PC A03/MF A01 
DE91736317/GAR 

Rapport d’activite 1986-1989 du Groupe de Radiochimie de 
IPN d'Orsay. (1986-1989 mn” report of the Radioche- 


mistry Group of the Orsay IPN 

DE91736317/GAR 145,480 PC A04/MF A01 
DE91736318/GAR 

Investigation of the particle stability of the isotopes (sup 

po and (sup 32)Ne in the reaction 44 MeV/nucleon (sup 

+ Ta. 

0bs1736318/GAR 147,511 PC A03/MF A01 
DE91740592/GAR 
Etude des voies inelastiques nuc ee dans la reac- 
tion p + dnd of ~ EA et recherche de 
ances dibaryoniques d’isospin 2. ioudy of the nucleon-nu- 

cleon inelastic channels in the pp yields pi (sup -)X reaction 

and search for the isospin 2 dibaryons resonances). 

DE91740592/GAR 147,512 PC A07/MF A01 
DE91740598/GAR 

Photoproduction de |’etrangete. (Photo-production of the 

DE017 40500/GAR 147,513 PC A03/MF A01 
DE91740599/GAR 





Physique a quelques GeV. La propagation des mesons vec- 

teurs. (Physics in the GeV range. The propagation of vector 

mesons). 

DE91740599/GAR 147,514 PC A03/MF A01 
DE91740600/GAR 


0) yields on e(sup + )e(sup -). 
Dest 40000/GAR 147,515 PC A02/MF A01 
DE91740601/GAR 


n-p-gamma Bremsstrahlung below 210 MeV bombarding 
DE91740601/GAR 147,516 PC A03/MF A01 
DE91740602/GAR 


beo1 7408027 GAR 1 


in nuclear reactions. 
147,517 PC A03/MF A01 
DE91740603/GAR 
Is it also system of bear tomy ~g 


pean to describe a : 
cleons in its ground state by an indopenden 
DE91740603/GAR - 147,518 AO2/ME I AO 


DE91740604/GAR 


Peripheral reactions with 200 MeV/u krypton ions. 
DE91740604/GAR 147,519 PC A02/MF A01 
DE91740605/GAR 


Study of giant saan toh chen eh excitation energy struc- 
tures with 
DES! 740605/GAR 147,520 P20 PC A03/MF A01 


DE91740611/GAR 
Partial wave of iota/eta —- from DM2. 
DE91740611/GA' 47,521 PC A02/MF A01 

DE91740612/GAR 
Concluding remarks on facilities. 

DE91740612/GAR 147,522 PC A02/MF A01 
yee en 

d’activite du Lab ire de l’Accel Lineaire 

1989. (Bw a Progress report of the Linear Ac- 

DE9174061 S1S/GAR 147,523 PC AOS/MF A01 

DE91740615/GAR 
Study of the J/Psi yields gamma Phi Phi decay. 
DE91740615/GAR 147,524 PC A03/MF A01 

DE91740628/GAR 
Systeme de tests automatiques avec un oscilloscope nu- 
merique + PC. (Automatic test system using a digital oscil- 
loscope + PC). 

DE91740628/GAR 147,525 PC A03/MF A01 

DE91740632/GAR 
Calculs realistes de Bingen avec les equations de Faddeev- 
Yakubowski. (Realistic alpha calculation with the Faddeev- 


147,526 PC A09/MF A01 





Yakubowsky equations). 
DE91740632/GAR 
DE91740633/GAR 
Analyse pone ay dans |’approximation eikonale des 
collisions elastiques de hadrons a haute energie. (Micro- 
in the — approximation of the ha- 


scopical analysis ne 
beet7abese7G R 


). 
Mery 527 PC A09/MF A01 


totales de reactions avec 








active heavy ion beams and 
DE91740634/GAR 
DE91740635/GAR 
Saturation of ionization signal in TMP and TMS at different 


— and electric 
DE91740635/GAR 147,529 PC A03/MF A01 
DE91740636/GAR 


the associated radiation 
147,528 PC A07/MF A01 


Proposition pour la structi 

teur d’ondes gravitationnelles. (Prog 

tion of a a. of a gravitational wave detector). 

DE91740636/ 147,530 PC A03/MF A01 
DE91740637/GAR 

Vectorial ee of electromagnetic scattering by large 


bodies of 

pee 740607 GAR 147,531 PC A03/MF A01 
DE91740638/GAR 

Infrared problem in g(Phi)(sup 4) theory at finite tempera- 

ture. 


DE91740638/GAR 147,532 PC A03/MF A01 
DE91740639/GAR 
Application de la datation par thermoluminescence au Neo- 


(Ther as a dating 
method applied to the Morocco N 
DE91 740639/GAR PC A07/MF A01 
DE91740640/GAR 

Etude experimentale avec Diogene des correlations proton- 
‘oton et fi a petite i relative dans 
collisions | Ne + Noyaux et Ar + Noyaux entre 200 et 
1000 MeV par nucleon. (Experimental study performed with 
Diogene detector on the proton-proton and fragment-frag- 

ment correlations at small relative momentum, in the Ne + 
nucleus and Ar + nucleus collisions, between 200 and 


1000 MeV per nucleon). 
DE91740640/GAR 147,533 PC A09/MF A01 


DE91740641/GAR 
py de icules: aspects relativistes. (Quasi- 
le concept: relativistic aspects). 
E91 40841 /GAR 147,534 PC A03/MF A01 
DE91740642/GAR 
— of Phi in 200 GeV/nucleon S-U and O-U interac- 


Deal 740642/GAR 147,535 PC A01/MF A01 
DE91740643/GAR 








leolithic). 
145,351 





into eta pi(sup 0) and results 
is at 100 GeV/c. 
147,536 PC A02/MF A01 


New scalar meson decayi 
of eta (sup ,) PR (sup O) anal 
DE91740643/GAR 
DE91740644/GAR 
Hadronic and subhadronic degrees of freedom in nuclear 


Bels1740644/GAR 147,537 PC A05/MF A01 
DE91740645/GAR 

Spectroscopy of light neutron deficient nuclei: (sup 31)Ar 

and (sup 27)S decays. 

DE91740645/GAR 147,538 PC A03/MF A01 
gene 


Connexion de Berry. (Berry's connection). 
DE91 740646/GAR 147,539 PC A04/MF A0O1 


DE91740647/GAR 
= forward studies of projectile-like fragments by using a 
mode of a double 


er. 
bes! 740647/GAR 147,540 PC A03/MF A01 
DE91740653/GAR 
Delta dans les noyaux. Experiences. (Delta in nuclei. Ex- 
periments). 


DE91740736/GAR 


DE91740653/GAR 147,541 PC A03/MF A01 
DE91740654/GAR 
Mise au point d'un dispositif de y pee yee 2 rapide. 
Moy des reactions redox —~ 
ppt et U(VI/V). Loe yp ae mengy nea 
ic study of the Eu(Ill/I1), si, Coa) and UWI) 
redox processes) 
DE91740654/GAR 145,534 PC A08/MF A01 
DE91740655/GAR 
Cone 0 Fane a een oe CO a 
par spectroscopie laser. ( 
pe pope ae et pA yen ayy on 
DE917: /GAR 147,542 PC A07/MF A01 
DE91740656/GAR 





bution to nucleon form factor). 
DE91740656/GAR 147,543 PC A06/MF A01 


DE91740660/GAR 


Semiclassical Sete for confined N 
DE91740660/: 4 


fermion systems. 
147,544 PC A04/MF A01 
DE91740661/GAR 


Classical diffusion of a particle in a one-dimensional 

random force field. 

DE91740661/GAR 147,545 PC AOS/MF A01 
DE91740662/GAR 

Analysis of the generator coordinate method in a study of 

— isomerism in (sup 194)Hg. 

DE91740662/GAR 147,546 PC A04/MF A01 
DE91740663/GAR 

sup 3He impurities on liquid (sup 4)He: possible existence 


of excited states. 
DE91740663/GAR 147,547 PC A04/MF A01 


147,103 PC A04/MF A01 


Swift heavy ions in matter 

DE91740666/GAR 
DE91740723/GAR 

No-lose 

widths. 

DE91740723/GAR 
paren ees tt 


Hadron collider physics at the Cern SPS. 
DE91 TAavO4GAR 147,549 PC A03/MF A01 


DE91740725/GAR 
eee and ii 
lation HOSDE! 
DE91740725/GAR 
DE91740726/GAR 
eS ee eee 


tron. ( and ) 
DE91740726/GAR 145,951 PC A08/MF A01 
DE91740727/GAR 


147,395 PC A10/MF A02 





of the hadronic and of the leptonic Z 
147,548 PC A03/MF A01 


ts of the ALEPH Higgs decay simu- 
147,550 PC A03/MF A01 





Coset construction for the super W(sub 3) a. 
DE91740727/GAR 147,551 A03/MF A01 
DE91740728/GAR 


Search for nuclear fusion in deuterated targets under clus- 


ter beam impact. 
DE91740728/GAR 147,552 PC A03/MF A01 
DE91740729/GAR 


Charmonium oo into the omega Phi final state. 
DE91740729/GA 147,553 PC A0Q3/MF A01 
DE91740730/GAR 


bes ya07S0/GAR. . menses” ee A03/MF A01 


DE91740731/GAR 
ee ee ee er Caen 


ne aan of planar brownian curves. 
91740731/GAR 


147,555 PC A03/MF A01 
DE91740732/GAR 


Winding of Planar " 
DE91740732/GAR 147,556 PC A03/MF A01 
men 
Interpretation of the Wigner 
DE91740733/GAR 


DE91740734/GAR 
|-dependent local potentials equivalent to a non local po- 
tential. 
DE91740734/GAR 147,558 PC A03/MF A01 
DE91740735/GAR 


Lo theory: zero-modes and renormalization. 
91740735/GAR 147,559 PC A03/MF A01 


DE91740736/GAR 
Influence of the hexadecapole forces on the gamma vibra- 


tions in (sup 168)Er. 
DE91740736/GAR 147,560 PC A03/MF A01 
OR-25 


September 1, 1991 


transform. 
147,557 PC A03/MF A01 
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DE91740737/GAR 
Sameve on an hyperbolic torus in a constant magnetic 


DE91740737/GAR 147,561 PC A03/MF A0O1 
DE91740738/GAR 
tion function and quantum recurrence of Wave- 


ets. 
Bio1740738/GAR 147,562 PC A03/MF A01 
DE91740739/GAR 
Quadrupole collective correlations and termination of the 


ee bands in mercury. 
:91740739/GAR 147,563 PC A03/MF A01 


DE91740740/GAR 
Enrichissement du calcium naturel en isotope (sup 48) Ca 
par electr ation en sel fondu. (Enrichment of natural 
calcium with (sup rene oy ple 
DE91 740740/GAR PC A03/MF A01 
DE91741090/GAR 
Niedersaechsisches Institut fuer Radiooekologie. Jahresber- 
po 1989. —_ Institut fuer Radiooekologie. 


Dest D174 1090/GAR 146,206 PC A08/MF A01 
DE91741141/GAR 
ei ium der Universit 


he a. i, 





tt und der Tech- 
bericht 1989 


ey der Tech- 
luenchen. — report 1989). 
147,565 PC A10/MF A02 








nischen Universitaet 
DE91741141/GAR 
DE91741145/GAR 


91741145/GAR 
DE91763388/GAR 


146,770 PC A09/MF A01 


ty - 





Decentrale Og ir i kraftvarmepro- 
duktion. (Decentral oe = and industrial heat 


and power 
DE91763388/GAR 146,022 PC A08/MF A01 
DE91768947/GAR 
Bestimmung der yy oy am Oberrand der Atmos- 
phaere. Beteiligung des yu yg Geophysik und Me- 
teorologie niversitaet in dem Earth Radiation 
Experiment (ERBE) or 'NASA/NOAA. (Determina- 
tion of the radiation in the 
. Contribution of fuer Sree 
t ie, University of onan to NASA's ‘ 
DE917 947/GAR 45,344 PC AOS A01 


DE91769023/GAR 
Kombinierte Minderung der NOx-Bildung und Reduzieru 


Ing 
von gebildetem NOx bei Ger _verrennas von a 
Phase mini j|Ox- 


. Ab N 
duction and ion of eae NOx during Combustion 
of coal dust. Phase 2. Final report). 
DE91769023/GAR 146,117 PC A12/MF A02 
DE91769103/GAR 
Energi ung in den Mitgliedsstaaten der Europaeis- 
chen Gemeinschaft - Chancen und Risiken fuer die bundes- 
deutschen EVU und deren Arbeitsplaetze. (Energy supply in 
the member countries of the European Communities - op- 
Sn EVU and their jobs). 
'91769103/GAR 145,068 PC A04/MF A01 
DE91769104/GAR 
Kosten - Nutzen von Stromhandel in Europa. (Costs and 


benefits of trading in Europe). 
DE91769104/GAR 146,089 PC A03/MF A01 
DE91769113/GAR 


Simultane troch SO(sub 2)-Sorpti 
NO(sub x)-Reduktion mit aktivierten ‘Kalk ‘odukten. (Simul- 
= dry SO(sub 2)-sorption and ca’ NO(sub x)-re- 


DE91769113/GAR 146,118 PC A09/MF A02 
DE91769124/GAR 

Abscheidung toxischer, va poeaget und anorganischer Ver- 

bindungen aus Reingasen voi 

mit aktiviertem Koks. Abschlusebericht. (Precipitation of 

— —, and inorganic compounds of pure gases of a 

municipal incinerator with active carbon. Final report). 

DE91769124/GAR 146,119 PC A03/MF A01 


DE91769132/GAR 


Konzeptstudie zur Anwendu 
ee China fuer die Entwicklung von 
an die chine- 


sowie 
Sate Technik. Schiussbericht. (People’ s Republic of China: 
Energy supply and infrastructure. Final report). 
DE91769132/GAR 146,023 A06/MF A01 
DE91769133/GAR 
Reaktionen zwisch bneh lien und Na- 
triumpolysulfid in Nath’ Sotneetel Batterien. (Reactions 
between current collector- and sodium polysulfide in 


sodium/sulfide batteries) 

DE91769133/GAR 146,518 PC A03/MF A01 
DE91769134/GAR 

a ~ Feinwurzelsysteme von Tanne und Fichte als 

des Waldsterbens. Schiussbericht. (Stability of 

te fine cont syetoms of firs and spruces as a part of forest 

die-back. Fi 5 

DE917691 34/GAR 146,983 PC A03/MF A01 
DE91769137/GAR 


zu der Stoerfall-Verordn vom 19. Mai 
1988 und Ersten V Versuinunguoorediel zur Stoerfall- 


Verordnung vom 26. August 1988. (Explanations — to 
the Accident Ordinance as of May 19, 1988 and the Fi 
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und katalytisch 





ien in der 
nergiever- 


neuer Technol 








A 5 R lati 
Admir mn CC 


nance as of ye 26, 1988). 
DE91769137/GAR 
DE91769176/GAR 
Entwicklung neuer moeglichst einheitlicher nichtionischer 
Tenside fuer die tertiaere Erdoelfoerderung. Abschlussber- 
icht. (Development of new, uniform, nonionic ten- 
sides for enhanced recovery of petroleum. Final report). 
DE91769176/GAR 147,051 PC A07/MF A01 
DE91769186/GAR 
pee nag Verfahren zur Fernerkundung von tro- 
ueber dem Ozean. 
(Sem'statistoa method to retrieve tropospheric humidity 
in). 


les ov 
BE91769186/GAR 145,325 PC A08/MF A01 
DE91769192/GAR 
Niedrigenergie-Haeuser. Ockologisches Bauen und 
Wohnen mit umweltvertraeglichen Baustoffen. (Low-energy 
houses. Ecological construction and living with environmen- 
tally compatible building materials). 
DE91769192/GAR 145,400 PC A03/MF A01 
DE91769194/GAR 
Energi ie Gebaeudeplanung. Ein Leitfaden sowie 
ein Verfahren zur Berechnung des Waermebedarfs von Ge- 
baeuden. (Energy-conscious building design. A guide and a 
= for the calculation of the heat demand of build- 


Ebi 760194/GAR 146,090 PC A08/MF A01 
DE91769452/GAR 

—— of wind-electric pumps “ -_ test facility. 

DE91769452/GAR 6,076 PC A03/MF A01 
DE91769460/GAR 

Relazione sui risultati acquisiti sull’impianto DELPHOS, in 

collegamento con la rete ENEL, neil periodo giugno 1988- 

luglio 1989. (DELPHOS photovoltaic power plant operation 

within ENEL grid: June 1988-July 1989 results). 

DE91769460/GAR 146,096 PC AO5/MF A01 
DESY-FH1T--90-02 

Aufbau und Test des Full-Size-Prototypen fuer die zentrale 

Jetkammer des H1-Detektors. (Construction and test of the 

full-size prototype for the central jet chamber of the H1 de- 


tector). 
TIB/B91-00800/GAR 147,105 PC E09 
DESY-M--90-12 


Untersuchungen zur Emi: einer 
Laser-getriebenen Hohistrahikanone. (Investigations of the 
pulse: of a laser-driven hollow beam 


147,335 PCE14 





9 the Accident Ordi- 
146,392 PC AO7/MF A01 





A. Vert 








encmeven 
DESY--90-131 
Phe yo em States on a torus and their relation to the scat- 
trix. 


terin 
TIB/ 91-00752/GAR 147,602 PC E09 
DESY--90-132 


Canonical structure of maximally extended supergravity in 


three dimensions. 
TIB/B91-00749/GAR 147,599 PC E09 
DESY--90-133 


Recent Crystal Ball results on resonance formation in 


— gamma -reactions. 
15/B91-00748/GAR 147,598 PC EOS 
DESY--90-134 
Periodic 
field. 
TIB/B91-00754/GAR 
DESY--90-135 
Fokker-Planck treatment of coupled synchro-betatron 
— in proton storage rings under the influence of cavity 


TIB/B91 -00774/GAR 147,104 PC E09 
DESY--90-136 


Calorimetry at the LHC. 
TIB/B91-00803/GAR 


DESY--90-137 
Cross section measurement and spin-parity analysis of the 


reaction gamma = imma -> omega rho. 
TIB/B91-00753/ 147,603 PC E09 


DESY--90-141 
Electroproduction of Majorana neutrinos. 
TIB/B91-00762/GAR 
DESY--90-142 
Scalar-fermion models with mirror pairs of fermion fields. 
TIB/B91-00750/GAR 147,600 PC E09 
DESY--90-143 
Direct photon production in gamma gamma collisions. 
TIB/B91-00761/GAR 147,609 PC EOS 
DESY--90-145 
pe gar a of radiative events in deep inelastic ep scat- 


tering at 
TIB/B91-00773/GAR 147,355 PC E09 
DESY--90-146 
Two photon coupli 
TIB/B91-00760/GA 
DESY--90-147 
Optimization of the electrostatic field inside the ZEUS for- 
ward drift chambers: Calculations and measurements. 
TIB/B91-00804/GAR 147,107 PC EOS 


DESY--90-148 
Five-jet-production in deep inelastic ep scattering. 


and cond 





of pseudo Goldstone 
145,301 PC EOS 


147,106 PC E09 


147,610 PC E09 


is of scalar and tensor mesons. 
147,354 PC EO9 


TIB/B91-00772/GAR 
DESY--90-149 

Search for substructure of leptons and quarks with the 

CELLO detector. 

TIB/B91-00807/GAR 147,619 PC E09 
DESY--90-150 

Unquenched inv: tion of fermion masses in the SU(2) 

sub L xSU(2) sub R poe model. 

TIB/B91-00751/GAR 147,601 PC E09 
pss al 


147,613 PC E09 


Problem of jar mesons in QCD. 
TIB/B91 S071 GAR 


DESY--90-153 


147,612 PC E09 


Structure functions at small-x: New oe at HERA. 
TIB/B91-00770/GAR 147,611 PC E09 


DESY--90-154 


Very energetic photons at HERA. 
Tisyeotbosce Gan 


DESY--90-158 
ae Se eRENERD Sr Riie Gangs Sap 
TIB/B91-00805/GAR 147,617 PC E09 
erty 


147,618 PC E09 


Advances in lattice QED. 
TIB/B91 00801 /GAR 


"sees as 


147,615 PC E09 


tin SU(3) h 





in a small 


~~ ane ‘Monte Carlo. 
sou compu 8 147,616 PC E09 


DHHS/DF/MT-91/010 
Bureau of Health Professions Area Resource File (ARF) 


Tape, 1991. 

PB91-507517/GAR 146,342 CP T04 
DHHS/DF/MT-91/010A 

rag A —_ Professions Area Resource File (ARF), 


1. User mentation. 
poor, 190820/GAR 146,340 PC A09 
DHHS/DF/MT-91/010B 
Bureau of Health Professions _ Resource File (ARF), 
| D with Field N 


larch 1991. 
PB91-190538/GAR 146,341 PC A07 
DHHS/DF/MT-91/011 
Bureau of Health Professions Area Resource File (ARF) 
1. 


mentation T. 
PB91-507525/GA\ 146,343 CP T02 
DHHS/PUB/NIOSH-90-108-PT-2 
Proceedi of the NIOSH-ILO International Pneumocon- 
— Conference (7th). be. 2. Held in Pittsburgh, Pennsyl- 


vania on August 23-26, 1 
PB91-190397/GAR 146,656 PC A99/MF A04 
DIGEL-1990-5 


Het Principe, en voor- en Nadelen, van een Gelijkstroom- 
transformator (DCCT) (Pri le, Advan s and Disadvan- 
tages of a DC Current Transformer (DCCT)). 

N91-21431/2/GAR 146,002 PC A03/MF A01 


DIGEL-1990-6 


Roosterpulser (Grid Pulse Generator). 
N91-21863/6/GAR 147,572. PC A03/MF A01 


DIOR/P07-90 
Prime Contract Awards by Service Cat and Federal 
Supply Classification, Fiscal Years 1990, 1989, 1988 and 
1 
AD-A234 038/8/GAR 146,838 PC A05/MF A01 
DLA-91-P90272 


Quality Effectiveness Sensing Technique Release 3.0. 
AD-A233 651/9/GAR 145,036 PC A04/MF A01 


DLR-FB-89-43 





VEX: M and Perform- 


ance of the Spaceborne Clocks. 
N91-21823/0/GAR 145,762 PC A04/MF A01 
DLR-FB-90-20 





Theoretical Investigation of the Injection and oy samp of 
Water in a Hydrogen/Oxygen Steam Generat 
N91-21938/6/GAR 147,573 PC I A04/MF A01 


DLR-FB-90-31 
Registration of Windfall ——_ in the Eastern Hunsrueck 
—- (Fed. Republic of Germany) Utilizing Landsat TM 
Data: A Landscape-Ecological Analysis for Practical Forest- 
tesa 146,984 PC A07/MF A01 
DLR-FB-90-39 
Evaluation of Transportation Systems for Advanced Space- 


oy Missions. 
N91-21181/3/GAR 145,687 PC A09/MF A01 
ee 


esults of the Hhc Wind Tunnel Tests, 1986 - 
Not On 182/4/GAR 145,166 PC noe /MF A01 


DLR-MITT-90-14 
Thermomechanics Tasks and Application 
N91-21254/8/GAR 147,640 “PC A03/MF A01 
DNA-TR-90-9 
Propagation of RF Signals through Structured lonization: 
The General Model. 
AD-A234 051/1/GAR 147,356 PC A07/MF A01 
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DNA-TR-90-101 
Comparison of the RF Frequency Spectra of HEMP and 


Sassy 306/9/GAR 147,357 PC A03/MF A01 
DODPOPHM-NADTR9 1006 

Performance Oriented Testing of Container, 

lowe and Storage, Mk F386 fied 0. 

AD- 738/4/G R 146,209 PC A02/MF A01 


Oil ! ntation Task Force, December 


‘ecovery, 
review No. 63, quarter ending June 30, 1990. 
DE91002206/GAR 147,042 PC A08/MF A01 


DOE/BC/14250-7 


| a on merwres ae and Koon sag oil recovery - Mlinois 
¢ A. wey (Quarterly technical 


( 
report a Trough W March 28, 1991. 
91010292/GAR 7,048 PC A03/MF A01 


DOE/BC/14403-T4 
Fears yee of oil and gas reservoir het 


Sev — report, October 1-December 31, 
DE91009216/GAR 147,045 PC A03/Me A01 
DOE/BC/14432-5 


Interactions of structurally modified surfactants with reser- 
voir yoy Calorimetric, spectroscopic and electrokinetic 


study. 
DE91002228/GAR 147,043 PC A04/MF A01 
DOE/BC/14600-7 


Long waves in a flow in a cells. 
DE91002232/GAR 7,044 PC A03/MF A0O1 


DOE/BP/01385-1 


Evaluation of juvenile fish bypass and adult fish passage fa- 
cilities at Three Mile Falls Dam, Umatilla River. Annual 


Pr ess report 1989. 

E91009687/GAR 145,200 PC A04/MF A01 

DOE/BP-01830-9 
Fisheries luation of the Westside Ditch and Town Canal 
fish screening facilities, Spring — Annual report, 1989. 
DE91009712/GAR 45,204 PC A06/MF A01 


DOE/BP/01830-10 
Velocity measurements at three fish screening facilities in 
the Yakima Basin, Washington. Annual report for the 
Summer 1989. 
DE91009711/GAR 145,203 PC A07/MF A01 
DOE/BP/16479-4 
Evaluation of a subunit vaccine to infectious hematopoietic 
a virus. Annual report, July 31, 1989 to September 
+ 4 
DE91009695/GAR 145,202 PC A05/MF A01 
DOE/BP/17622-4 


Minthorn Springs Creek Summer Juvenile Release and 
Adult Collection Facility (operation, maintenance and eval- 
uation of the Bonifer and Minthorn Springs Juvenile Re- 
lease and Adult Collection Facilities). Annual r , 1989. 
DE91009694/GAR ,201 PC 06/MF A01 
DOE/BP/50301-2 

Biological manipulation of migration rate: The use of ad- 
vanced phot iod to accelerate smoltification in yearling 
chinook salmon. Annual report, 1989. 

DE91009703/GAR 146,725 PC A04/MF A01 


DOE/BP/92431-1 
Research studies on the life cycle of infectious hematopoie- 


tic necrosis virus 
DE91009708/GAR 146,700 PC A04/MF A01 
ena 


vet Sound Area electric reliability plan. Environmental 
ct Statement implementation plan. 
OF :91009698/GAR 146,313 PC A03/MF A01 


DOE/CE/15308-T1 


Preparation of biliquid foam compositions. report. 
DE91006740/GAR 145,711 Pe. ADS) ME A01 


DOE/CE/15320-T3 
Results of performance tests on a ez analysis made on 
a wood burning furnace intended for the winter heating of 
E91009990/GAR 145,184 PC A04/MF A01 
DOE/CE/26571-T7 
Mission Bay district heating and cooling feasibility study. 
eport. 


Volume 1: Final r 
DE91009991/GAR 146,015 PC A06/MF A01 
DOE/CE/90001-T2 
Joint effect of surface microtopography and near-surface 
structure on microcontact conditions. inal r 
DE91010329/GAR 146,413 A10/MF A02 


DOE/EA-0431 


Installation of semiconductor crystal growth and processing 

— in the podn gy 166 addition at pevewane Livermore 
National Laboratory. Environmental assessme 

DE91010254/GAR 146,106 PC | A03/MF A01 


DOE/EA-0481 
Integrated heen Research Laboratory (IMRL) environ- 


mental assessment. 
DE91 010634/GAR_ 146,325 PC A07/MF A01 
DOE/EA-0485 
Pr d rate i Jim 


tal assessment. 
DE91010253/GAR 








druff Project. Environmen- 
146,101 PC A03/MF A01 


DOE/EA-0496-VOL.1 
Surface Water Interim Measures/Interim Remedial Action 
/ Environmental and Decision paren hay fe Wainut 
Creek Basin, ‘able Unit No.2. Volume 1, 
DE91010636/ AR 146,267 BG A08/ MF AG2 
DOE/EA-0496-VOL.2 
Surface Water Interim M 
Plan/Environmental Assessment and Decision Document, 
pened ony | a glee Operable Unit No. 2. Volume 2, 
DeO1 010637/GAR 146,268 PC A13/MF A02 
DOE/EH-0136 
Technical Safety 
DE91009818/GAR 
DOE/EH-0183 
Environmental Audit at pote Barbara Operations, Special 
Techi Remote Sensing Laboratory, 


145,066 PC A10/MF A02 


/interim Ri dial 





the Pinellas Plant. 
147,135 PC A0S/MF A02 


North Las Facilities. 
DE91010317/GAR 
DOE/EIA-0035(91/03) 
Month! review, March 1991. 
DE91 R 146,014 PC A08/MF A01 
DOE/EIA-0125(90/4Q) 
Coal distribution, January-December 1 
DE91011402/GAR 146,088 "PC A10/MF A02 
DOE/EIA-0130(91/03) 
Natural monthly, March 1991. 
DE91019660/GA R 
Pry noon 


Annual a outlook 1991 with bP , > yu ty 
DE91010323/GAR 


145,067 PC AO? ME A01 

DOE/EIA-0455(89) 

Electric plant cost and 

DE91010189/GAR 
DOE/EIS-0147 

Record of Decision; Continued operation of K, “he and P Re- 

actors, Savannah River Site, Aiken, South Caroli 

DE91010251/GAR 147,113 PC A03/MF A01 
DOE/ER/12031-T3 

Starch synthesis in the maize endosperm as affected by 


starch syn rg mutants. 

DE91010194/GAI 146,637 PC A03/MF A01 
DOE/ER/12031-T4 

Starch synthesis in the maiz: hee ye veoh aaa by 

starch een mutants. oa. Aorweal report 198: 

DE91010195/GAI 146,628 PC A03/MF A01 
DOE/ER/ 13496-5 


Characterization of rham 
nsion culture cell walls. ( 
E91009519/GAR 

DOE/ER/13543-5 

Soybean ribulose bisphosphate carboxylase small subunit: 

Mechanisms and determinants of RNA turnover at the Uni- 

versity of Georgia Complex Carbohydrate Research Foun- 

dation (UGRF). Annual progress report. 

DE91010618/GAR 146,672 PC A03/MF A01 
DOE/ER/13570-5 

Metal alkoxides: Models for metal oxides. Alkoxide ligands 

in early transition metal organometallic chemistry. Progress 

report. 

DE91010625/GAR 145,529 PC A03/MF A01 
DOE/ER/13842-T1 

Energy yy nae ng 

_— report for 

DE91010359/GAR 
DOE/ER/13970-2 

CARBBANK: A structural and bibliographic data base. 

Annual technical progress report. 

DE91010621/GAR 146,629 PC A03/MF A01 
DOE/ER/13970-5 

pa and the complex carbohydrate structure database. 


Progress report. 
DE91009872/GAR 146,627 PC A11/MF A02 
DOE/ER/14084-2 


Reservoir characterization by cross hole measurements. 
Semi-annual pri 
146,999 PC A03/MF A01 


145,429 PC A08/MF A01 


production e: 1989. 
146,012 A07/MF A01 


cturonan | from cotton sus- 
‘ogress report). 
146,636 PC A03/MF A01 


in omg gg complexes. 
the period January 1, 1988-June 30, 


145,528 PC A03/MF A01 


DE91010259/GAR 
DOE/ER/20012-1 

Devel t of ir tive techniques and principles that 

may be used as models to improve plant performance. 
— progress report, February 1, 1991-January 31, 


DE91010655/GAR 145,192 PC A03/MF A01 
DOE/ER/30152-T1 
Polymer matrix composites research: A survey of federally 


sponsored pr s. Final report. 
DE91010894/GAR 146,498 PC A09/MF A01 
DOE/ER/45209-5 


Defect structure of ducti lating epitaxial 

oxides, May 1, 900. Apri 30, 1991. 

DE91010640/GAR 147,387 PC A03/MF A01 
DOE/ER/45364-2 

Focal theoretical problems in modulated and martensitic 

transformations in alloys and perovskites. Progress report, 


July 1, 1988-June 30, 1991. 

DE91010610/GAR 146,528 PC A03/MF A01 
DOE/ER/53233-1 

Non-geometrical optics study of wave propagation. Annual 

progress report, fl 1988-January 1989. 








DOE/MC/ 11076-2956 


DE91010932/GAR 
DOE/ER/53233-2 
Non-geometrical optics study of wave propagation. Annual 
report, January a 1990. 
1010616/GAR 147,337 PC A03/MF A01 
DOE/ER/53291-2 
Pagers np Studies of turbulence and anomalous transport 


in toroidal 
DE91011071/GAP 147,473 PC A03/MF A01 
DOE/ER/54110-T2 
Fusion development and technology. Technical progress 
91011076/GAR 147,096 PC A04/MF A01 
DOE/ER/60557-1 
es Se a eo Gees 6 ee 
DE91007575/GAR —~C~«YIGW.: PC A/F AO 
DOE/ER/60673-1 


147,338 PC A03/MF A01 





ene ~ ema adh 


of chromatin 
a April 1988-April 1990. 
146,670 PC A03/MF A01 


function. ( 

DE91010307/GAR 
DOE/ER/60977-1 

— of landscape Lente ng te - the effect of cli- 

DE91010191/GAR 15 324 PC ADS/ME D1 
DOE/ER/69017-T-H1 


Comprehensive precipitation - set for global land areas. 
DE91010321/GAR 45,343 PC A0S/MF A01 


DOE/ET/10815-155 


report, suly 1 
DE91010674/GAR 


DOE/FE-0220P 
Strategic Petroleum Reserve. Annual/quarterly and test 


sale report. 

DE91010250/GAR 146,092 PC A04/MF A01 
DOE/HWP-98 

Navy Radon Assessment and Mitigation Program: Work/ 


quality assurance — plan screening phase. 
DE91010114/GAI 146,189 PC A04/MF A0O1 
DOE/ID-10281 -ADD 
Physical of bubble phenomena, electrolyte 
and mass ransot in smuated advanced Hal cls. Ade 
5E51009816/GaR 146,011 PC AQ5/MF A01 
DOE/ID/12608-3-VOL.2 
Design and control of energy efficient food Jared cap | process- 
es with specific reference to quality; evalua’ 
quality in foods 
July 1, 1 P August 31, 1989. 
91010649/GAR 145,210 PC A12/MF A02 
DOE/ID/12608-4 
Oe ant a ee, 
lerence to — "ene 


quality. 
Phase 2 inal report, July 1, 1067-August 31, 
De91009990/GAR 45,209 


DOE/ID/12608-T7 
Design - pomeiet wae efficient drying processes with 
145,211 PC A03/MF A01 


 Soaeees Flow pn ity. Technical 
+‘ . 
146,116 PC AOS/MF A01 


oo ‘A04/ME A01 


Be51010660/GAR 
DOE/ID/12608-T11 
Design and control of energy efficient drying processes with 
qpeciie cafesenep-tp fonts. Caataty tapet, Jenuary 1, 
1989-March 31, 1989. 
DE91010713/GAR 145,212 PC A04/MF A01 
DOE/ID/12608-T12 
Design and control of energy efficient food drying process- 
oe ee Quarterly report, April 
1989-June 30, 1989. 
be91010714/GAR 145,213 PC AOS/MF A01 
DOE/ID/12608-T 13 
ee ae ee ee 
— ert to . Quarterly report, January 1, 
7% 
DE91010715/GAR 145,214 PC A04/MF A01 
DOE/ID-22093 


Nutrients, pesticides, surfactants, and 
cont ee an en eed ca. 
dient from the Idaho National Engineering Laboratory, 


Idaho. 
DE91010021/GAR 
DOE/IE-0020P 


United States/Mexico 
DE91010316/GAR 


DOE/MC/ 11076-2954 
Western oil shale conversion using the ROPE(copyright) 
DE91002018/GAR 147,041 PC A03/MF A01 
DOE/MC/ 11076-2955 


146,262 PC A03/MF A01 


trade study. 
145,428 PC A13/MF A02 


for the Hoe Creek UCG site. 


Remediation cleanup 
DE91002003/GAR 146,213 PC A06/MF A01 


DOE/MC/ 11076-2956 
ee eee 


by ion E 
DE91 002034 R 146,256 PC A03/MF A01 


September 1,1991 OR-27 
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DOE/MC/23274-2941 
it of internal reforming carbonate fuel cell stack 


tech . Final 
DE91002008/GAR 146,073. PC A0S/MF A01 


DOE/MC/25035-2940 


Wear reduction systems liquid — ri inal report. 
DE91002036/GAR, eas PC AO5/MF A01 
DOE/MC/25200-2975-VOL.2 


Organic and inorganic analyses of water samples from in- 
situ oil-shale retorting site near Rock Springs, Wyoming, 


1989. Volume 2: Final r 
DE91002048/GAR 146,257 PC A23/MF A03 
DOE/NV/10384-31 


Assessment of the Nevada Test Site monitoring well 


system. 

DE91010370/GAR 146,265 PC A06/MF A01 
DOE/NV/10630-12 

oer Test Site: Application of in situ monitoring of organ- 


a jet-a-fuel spill. 
DES1010S87/GAR 146,324 PC A04/MF A01 
DOE/ORO-917 
Environmental — ~ i eee Pro- 
ay Control Plan. Ci tor procedure 
—a activity data oe baselining and change 
5e91010007/GAR 145,071 PC A03/MF A01 
DOE/PC/79923-T5 
Effect of chemical additives on the synthesis of ethanol. 
Technical report No. 13, September 16, 1990-De- 


cember 15, 1990. 
DE91010538/GAR 146,049 PC A03/MF A01 
DOE/PC/88925-T4 
— of roa _——— with coal prop- 
and chemical a Quarterly progress report, 
Sooieaner 15-December 15, 1990. 
'91008956/GAR 146,034 
DOE/PC/89659-T3 
for cyclone boiler 9 . control demon- 
stration. Quarterly report No. 1, .ry 
DE91010517/GAR PC ‘A03/MF A01 


146,048 
DOE/PC/89758-T2 
Surface electrochemical control for fine coal and pyrite sep- 
— Technical progress report, October 1-December 31, 
1 3 
DE91008951/GAR 146,033 PC A04/MF A01 
DOE/PC/89762-T4 
model for calorimetric and phase coexist- 
of coal derived fluids. —— technical 
1, 1989-December 31, 
146,053 RC A03/MF A01 


PC A03/MF A01 


September 

DE91010558/GAR 
DOE/PC/89762-T5 

Thermodynamic model for calorimetric and phase coexist- 


-— pr of coal derived fluids. Quarterly t 


DE91010507/GAR 
DOE/PC/90176-T10 
Characterization of ” = 


nical report, 1 — 
DE91010509/GA 
DOE/PC/90176-T11 


VHF EPR determination of the chemical forms of organic 
— in coal. Technical report, September 1-November 30, 


DE91010510/GAR 146,046 PC A03/MF A01 
DOE/PC/90176-T12 

Genetic engineering of sulfur-degrading Sulfolobus. Techni- 

cal report, Sep lember 1, 1990-November 30, 1990. 

DE91010511/GAR 146,701 PC A03/MF AO1 
DOE/PC/90176-T13 

Evaluation of sulfur-reducing microorganisms for Bn gee 

poten ne ntee technical report, September 1, 

November 4 

DEO TO10S12/GAR 146,702 PC A03/MF AO1 

DOE/PC/90176-T14 


pone poe ig of coal-derived synthesis gas to yoy Tech- 
ical report, September 1, 1990-November 30, 1 
DE91010513/GAR 146,029 PC A03/MF A01 


DOE/PC/90176-T15 


Combined chemical and microbiol 
one from coal. Technical report, 


30, 1990. 
DE91010514/GAR 
DOE/PC/90176-T16 


warm Studies of fine clean coal. Technical report, 
lember 1, 1990-November 30, 1990. 
DI B1010498/GAR 146,039 PC A03/MF A01 


DOE/PC/90291-T2 
Design of a high activity and selectivity alcohol catalyst. 
Second aA report, November 7, 1990 to February 6, 
DE91010344/GAR 
DOE/PR-0004-1/91 
Headquarters Procurement Operations annual report, fiscal 


Had 1990. 
E91008635/GAR 145,065 PC A03/MF A01 
DOE/RL-90-28 

Environmental Restoration Remedial Action quality assur- 


ance pa steps ae 

DE91010103/GAR 146,316 PC A12/MF A02 
DOE/RL-91-03 

Annual report for RCRA que monitoring projects at 


Hanford Site facilities for 1 
DE91010033/GAR 146,215 PC A18/MF A03 
DOE/SR/18035-P-H2 


Groundwater Monitoring Program at the Savannah River 


146,113 PC A03/MF A01 


in IBCSP coals. Tech- 
November 1990. 
eae)? PC A03/MF A01 


ical removal of organic 
tember 1-November 


146,047 PC A03/MF A01 


146,037 PC A03/MF A01 





January 1, 1990-March 31, 1990. 
D 91010554/GAR 146,052 PC A03/MF A01 
DOE/PC/89768-T2 
Pulsed electron beam precharger. Technical progress 
No. 4, June 1, 1990-August 31, 1990. 
DE91010537/GAR 146,114 PC A04/MF A01 


DOE/PC/89902-T4 
Molecular biological enhancement of coal biodesulfuriza- 


tion. Seventh technical r report. 
DESIO1OSSe/GAR W460 050. PC A03/MF A01 
DOE/PC/89904-T21 


Reactivity of — coals, selected pure maceral fractions, 
and cleaned coal products. Final report, January 1, 1989- 
August St 31, 1990. 


DE91010379/GAR 146,038 PC A04/MF A01 
DOE/PC/90047-T1 

Synthesis of octane enhancers during slurry- oy ig wd 

Tropsch. Quarte rm progress report No. 1, Sep- 


tember 26-Decem 
DE91010519/GAR 146,030 PC A04/MF A01 


DOE/PC/901 . 


lember 1 990. 
DE91010500/GAR 146,040 PC AO03/MF A01 
DOE/PC/90176-T2 
Process development for production of coal/sorbent ag- 
glomerates. Technical report, September 1, 1990-Novem- 


ber 30, 1990. 
DE91010501/GAR 146,041 PC A03/MF A01 
ct ta 
jun tot fine coal from waste streams using advanced 
column tation. Technical report, September 1, 1990-No- 
1990. 
e91010503/GAR 
DOE/PC/90176-T6 
Fine coal flotation of io — An ot g comparison -- 
columns vs. — | report, S 1-No- 
vember 30 
bE91010505/GAR 146,043 PC A03/MF A01 
DOE/PC/90176-T7 
Recovery of coal fines from preparation cn effluents. 


epar: 
Technical report, September 1-November 30, 19: 
DE91010506/GAR 146,044 PC A03/MF A01 


DOE/PC/90176-TS 
Chemical coal cleaning using selective oxidation. Technical 
report, September 1, 1990-November 30, 1990. 


OR-28 VOL. 91, No. 17 


146,042 PC A03/MF A01 





Site. 

DE91009822/GAR 146,258 PC A14/MF A02 
DOE/WIPP-90-002-REV.2 

Waste Isolation Pilot I ae Dry Bin-Scale Integrated Sys- 


tems Checkout Plan. Revision 2. 
DE91010648/GAR 146,201 PC AO5/MF A01 


DOE/WIPP-91-012-VOL.1 
Geotechnical Field Data and Analysis Report, July 1989- 


June 1990. Volume 1. 
DE91009977/GAR 147,125 PC A06/MF A01 
DOT/FAA/CT-TN89/69 


Comparison | of Bd Decibels conan 20 Decibels Desired to 


N91-21833/9/GAR 145,763 PC A03/MF A01 
DOT/FAA/CT-TN90/28 


Model Rocketry Hazard Study 
N91-21238/1/GAR 


DOT/FAA/CT-89/15 


Aircraft Material Fire Test Handbook. 
AD-A229 391/8/GAR 147,696 PC A10/MF A02 


DOT/FAA/CT-90/13 
Study of Bird Ingestions into Small inlet Area Aircraft Tur- 


bine 
145,139 PC A0O5/MF A01 





147,705 PC A03/MF A01 


Engines 
AD-A234 016/4/GAR 
DOT/FAA/NR-91/4 
Gust om theme nord Shift peneenen Algorithm for the Terminal 


ler Wea' 
N91-21671 73/GAR 145,330 PC A04/MF A01 
DOT/FAA/RD-91/4 


Use of Insulation for Frost Prevention, Jackman Airport, 


Maine, 1986-1987 Winter. 
AD-A234 274/9/GAR 145,654 PC A04/MF A01 
DREO-TN-90-25 


emcee of the MARISAT Satellite UHF Wideband Chan- 


nel. 
AD-A233 666/7/GAR 145,741 PC A03/MF A01 
DREO-1068 
High Arctic Summer Expedition. 
AD-A234 219/4/GAR 
ph ra 
hy! tment of | A Virus Infection by 
Comer Mediated aeaee tena 
AD-A233 765/7/GAR 146,642 PC A03/MF A01 
DRES-SR-548 
Advances in the Location and Identification of Hidden Ex- 
plosive Munitions. 


146,843 PC A03/MF A01 





AD-A233 665/9/GAR 
DRES-SSP-141 


Locating Library Articles LOLA om ing Manual. 
AD-A233 857/2/GAR Meare PC PC A03/MF A01 


DRIC-BR-116237 

United Kingdom Waveguid 

GHz. 

AD-A234 527/0/GAR 
DRIC-BR-116373 

Lightning Protection Requi 

ee 

AD-A233 712/9/GAR 
DRIC-BR-116433 

Liquid Crystal Characterisation Using the Z-Scan Tech- 


AD-A233 668/3/GAR 147,292 PC A03/MF A01 
DRIC-BR-116535 
Transmission Line aaaoe for nog Measurement of Micro- 


wave Permi ity. 
145,999 PC A03/MF A01 


145,935 PC A0S/MF A01 


ec vee 


Power Above 40 
145,761 PC AQ5/MF A01 








for Aircraft. A Proposed 
145,144 PC A07/MF A01 


AD-A233 682/4/ Gan’ 
DRIC-BR-116643 

ELLA Connectivity Control 

AD-A233 701/2/GAR 
DRIC-BR-116690 

ZU pyn 

AD ADDS 404/4/GA 


DRIC-BR-116741 


145,792 PC A03/MF A01 


145,833 PC A03/MF A01 


Bidirectionality, Connectivity and instantiations in ELLA. 
AD-A233 059/2/0AR 145,791 PC A03/MF A01 


DSTZT-91-R-01 
SMAW CICA hime By of the CNU-480/E Container for the 


AD-A233 B10/8/GAR 147,220 PC AO05S/MF A01 
DTRC-91/006 


Reflection of Incident Pressure Waves by Ribbed P: 
AD-A233 671/7/GAR 147,271 PC ‘A04/ME ‘Ao1 


DU/DC/TR-19 
Preparation of 2 Novel Gallium Arsenide Single-Source Pre- 


cursor Havi etee Empirical Formula AsCi3Ga2. 
AD-A233 704/6/GAR 146,427 PC A02/MF A01 
E-5602 


Flat Tensile Specimen Design a Advanced Composites. 
N91-21252/2/GAR 146,508 PC A03/MF A01 


E-5664 


Historical cron ei of the Windmill. 
N91-21625/9/GAR 146,077 PC A03/MF A01 
E-5689 
CFD for Hypersonic Propulsion. 
N91-21447/8/GAR 
E-5690 


Hot Gas Ingestion Test Results of a Two-Poster Vectored 
Thrust Concept with Flow Visualization in the NASA Lewis 
9- X 15-Foot Low Speed Wind Tunnel. 

N91-21116/9/GAR 145,121 PC A03/MF A01 


E-5722 


147,659 PC A03/MF A01 


Advanced Rotorcraft bape * Pr 
N91-21531/9/GAR 145,1 ae "BC A03/MF A01 


E-5835 
Power See 
N91-21240/7/GAR 
E-5895 
— Flight/Propulsion Control ogy Design Based 


a Decentralized, Hierarchical Approa 
N12 137/5/GAR 145, 159 "PC A03/MF A01 


E-5907 
Mechanical Behavior of a Reinforced ogee Ce- 


mic Matrix Experimet 
NoreieavaaRe 146,500 PC A03/MF A01 
E-5913 
Mechanical oe and f eoarpe or oe ae 
pena S A dy Pp g a 
NON 2190 /5/ GAR 146,509 PC A03/MF A01 
E-5916 


Effects of Gear Box Vibration and Mass a on the 
Dynamics of aa Gear Transmissio: 
N91-21534/3/GAR 145,151 PC A03/MF A01 


E-5941 
Applications of Artificial Neural Nets in Structural Mechan- 


N91-21559/0/GAR 147,445 PC A03/MF A01 
E-5963 

Cooling of Insitu Propellant Rocket Engines for Mars Mis- 

NO1.21 233/2/GAR 145,722 PC A05/MF A01 
E-5984 

Compressible Flows with Periodic Vortical Disturbances 


around Lifting Airfoiis. 
N91-21060/9/GAR 145,087 PC A10/MF A02 
E-6000 
Series Bi2Sr2Ca(n-1) Cu(n)O(2n+ 4) (1 Less Than or Equal 
Voie See ee Phase Stability and Super- 


Nor-2ta10/s, 
N91-21910/5/GAR 147,401 PC A03/MF A01 


the a * Futui 
147,671" “pc A03/MF A01 
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E-6002 
HITCAN for Actively Cooled Hot-Composite Thermostruc- 


tural Analysis. 

N91-21562/4/GAR 146,510 PC A03/MF A01 
E-6025 

occa been ow of High Efficiency Indium Phosphide 

N91-21433/8/GAR 146,097 PC A02/MF A01 
E-6029 

Simple Test for Thermomechanical Evaluation of Ceramic 


N91-21309/0/GAR 146,524 PC A02/MF A01 
E-6031 
fnomely of Velocity-Pressure Decoupling in Collocated 
N91-21448/6/GAR 145,128 PC A03/MF A01 
E-6042 


Examination of Anticipated G-Jitter on Space Station and 
Its Effects on Materials 5 
N91-21378/5/GAR 147,690 PC A06/MF A01 


E-6050 
Experimental Si of Boundary Layer Transition on a 
Heated Flat m Piste” 
N91-21061/7/GAR 145,088 PC A03/MF A01 


E-6053 
Application of Computational Fiuid Dynamics in High Speed 


Aeropropuision. 

N91-21458/5/GAR 145,129 PC A01/MF A01 
E-6064 

Spatial Variations in AC Susceptibility and Microstructure 

for the wc conductor and Their Correla- 

tion with Room-Ti Ultrasonic 

N91-21553/3/GAR 147,400 PC A03/MF A01 


E-6070 


totic Integration 
Nonlinear, First 
N91-21797/6/GAR 


E-6081 
Modal Aeroelastic Analysis Scheme for Turbomachinery 


B . 
N91-21198/3/GAR 145,704 PC A07/MF A01 
E-6100 


Fire Suppression in H 
N91-21182/1/GAR 


E-6107 
GaAa Monolithic RF Modules for SARSAT Distress Bea- 


cons. 
N91-21184/7/GAR 145,772 PC A02/MF A01 
E-6113 


Integrated “ nt/Propulsion Control Design for a Stovi Air- 
craft Using H-Infinity Control Design Techniques. 
N91-21140/9/GAR 145,160 PC A03/MF A01 


E-6149 


Experimental Comparison of Nonswirling and Swirling Flow 
in a Circular-to-Ri lar Transition 
N91-21115/1/GAR 145,120 PC A03/MF A01 


ECTB-170-18A 
In-Depth Survey Report: The Control of Methylene Chioride 
in Furniture ~— at penne for Retarded Citizens, 
Washington County er, Inc., Meadow Lands, Pennsyl- 
vania. 
PB91-197491/GAR 146,168 PC A03/MF A01 
EES-717 
Use of Cement for Upgrading Low eons in 
Ohio for Bituminous Concrete Mixtures. ay lity Study. 
Phase 1. 
PB91-190504/GAR 145,662 PC A08/MF A01 
EGG-BNCT-8777-VOL.4-NO.11 


Power burst facility/boron neutron capture therapy program 
for cancer treatment. Volume 4, = 11. 
DE91010066/GAR 46,648 PC A04/MF A01 


EGG-EP-9207 
ee binary geothermal power plants: Limits of per- 
DE91010065/GAR 146,067 PC A04/MF A01 
EGG-ESQ-9293 
pam ey me Liquid-Effiuent Monitoring Program: FY 


third-quarter ri 
bE01010086/GAR 146,263 PC A09/MF A02 
EGG-ESQ-9401 
pire + fee Pega Review action report for the Environ- 


pesto10005/GAR 
Deato10085/GA 146,315 PC A03/MF A01 
EGG-M-90347 


for 
Differential Equations. 
146,602 PC A03/MF A01 


Spacecraft. 
147,652 PC A03/MF A01 


Three-dimensional PDQ benchmarking comparison with the 
Advanced Test Reactor t data. 

DE91010096/GAR 147,111 PC AQ3/MF A01 
EGG-M-91033 


Scrap tire reuse modification een 
DE91010057/GAR 146,216 PC A03/MF A01 
EGG-M-91041 


Characteristics of pulsed nuclear reactor pumped flowing 


Be91010054/GAR 147,923 PC A03/MF A01 
EGG-MS-9390 


Gradient materials research in —s F 


trip report. 
DE91010081/GAR A03/MF A01 


EGG-WM-9451 
Mixed waste treatment ny for wastes generated at the 


Idaho National E _— tory. 

DE91010074/GAI 147,127 PC A06/MF A01 
EGG-WTD-9383 

In situ vitrification program treatability investigation progress 

beSt61 0100/GAR 146,187 PC AOS/MF A01 
EGG-2595 

Ss i D 

Se ee for 

NUREG/CR-5543/GAR 
EGG-2633 

RELAPS5 Thermal-Hydraulic Analysis of the WNP1 Pressur- 


ized Water Reactor. 
NUREG/CR-5663/GAR 147,152 PC A04/MF A01 
EGG-2639 


Accident Management Information Needs for a BWR with a 


MARK | Contain 

NUREG/CR-5702/GAR 147,154 PC A08/MF A01 
EGG-10617-1079 

Ana radiological survey of the Fermi National Accelerator 

g area, Batavia, Illinois. Date of 

a June 1989. 

DE91010484/GAR 146,198 PC A03/MF A01 
EGG-10617-4113 

Warm liquid calorimeter design derived from engineering 

baseline ts. 

DE91010768/GAR 147,468 PC A03/MF A01 
EGG-10617-5080 

Signal ip J low light level, high precision charge 

i 1D) imaging. 

DE91010771/GAR 145,946 PC A03/MF A01 

ENEA-RT-ENERG-90-01 





nial A P pial 
ping and Accid: 


147,150 PC A0S/MF A01 








cquisiti sull’impianto DELPHOS, in 
col con la rete ENEL, nel periodo giugno 1988- 
luglio 1989. (DELPHOS photovoltaic power plant operation 
within ENEL ; June 1988-July 1989 results). 
DE91769460/GAR 146,096 PC A05/MF A01 


EPA/AA/CTAB-91/01 


pany neo lr thanol-Fueled 16-Valve, 4-Cylinder E 
to Operation on Gaseous 2H2/CO Fuel. interim Report 3. 
PBg!. 195941/GAR 145,715 PC A03/MF A01 


EPA/DF/MT-91/085 
Toxic Release Inventory (TRI), 1989. 
PB91-507509/GAR 
EPA/DF/MT-91/085A 
bag Release Inventory, 1989. Magnetic Tape Documenta- 


PBOH- 187500/GAR 146,326 PC A07/MF A01 
EPA/101/N-91/001 


Permitting and Compliance Poli 
mental Technology Innovation. 


146,336 CP T14 


: Barriers to U.S. Environ- 
leport and Recommenda- 
- of the Technology Innovation and Economics Commit- 


PB91-204313/GAR 
EPA/450/3-90/011A 
Air Emissions from Municipal Solid Waste Landfills. Back- 
ind Information for Proposed Standards and Guidelines. 
'B91-197061/GAR 146,239 PC A23/MF A03 


EPA/450/4-91/015 


= ~ Assessing the Role of Transported Ozone/Pre- 
in Ozone Nonattainment 
PEO! 391.195958/GAR 146,129 PC A04/MF A01 


EPA/540/4-91/002 


145,080 PC A06/MF A01 


untes er Water Issue. 


Dense Nonaqueous Phase 
PB91-195974/GAR PC A03/MF A01 
EPA/540/09-91/120 


Species Protection en roy as It Relates to 
esticide Regulatory Activities. Report to C 
PB91-110411/GAR 146,174 PC A04/MF A01 
EPA/600/1-91/002 
2-Mi xanoic Acid Developmental Toxicity Testing. 
PB91-197418/GAR 146,800 eC aga/ME A01 
EPA/600/2-91/021 
Rate of Flow of Leachate me Clay Soil Li 
PB91-196691/GAR 46,2396 PC AGT A07/MF A01 


EPA/600/3-91/038 
Design of Terrecosm Enclosures for Use in Ecorisk Assess- 


ment Evaluations. 
PB91-196014/GAR 146,177 PC A03/MF A01 
EPA/600/4-90/018 
Acid Precipitation in North America: 1987 Annual and Sea- 
sonal Data Summaries from Acid Deposition System Data 
PB91-196683/GAR 146,148 PC A11/MF A02 
EPA/600/4-91/011 
Molecular Optical Spectroscopic Techniques for Hazardous 


gan? 146,289 PC A06/MF A01 





Waste Site 
PB91-195990/GAR 
EPA/600/8-90/003 
Basics of Pump-and-Treat Ground-Water Remediation 


Pes 
PB90-274549/GAR 146,220 PC A04/MF A01 
EPA/600/8-91/036 


Recommended Operating Procedure No. 51: Glass Source 
Assessment Sampling System (Glass SASS). 


EPA/600/J-89/528 


PB91-195966/GAR 
EPA/600/9-91/009 
ORD Heaith Biomarkers Program. Research Strategy Docu- 


ment. 
PB91-195982/GAR 146,167 PC A03/MF A01 
EPA/600/9-91/013 
a Development of Environmentally Controlled Cham- 
bers (Mesocosms) for Evaluating Biotechnology Products: 
oer of the Workshop on the Use and Devel- 
PRON ISIeSS/GAR 146,685 PC A06/MF A01 
EPA/600/9-91/015A 
; 1990 SO2 Control Symposium. Volume 1. 


i , 2, 3A, and 3B. 
PB91-197210/GAR 146,149 PC A99/MF A04 


EPA/600/9-91/015B 


146,130 PC A03/MF A01 


PB91-197228/GAR 
EPA/600/9-91/015C 
1990 SO2 Control Symposium. Volume 3. 


Sessions 6B, and 
PB91-197236/GAR 146,151 PC A19/MF A03 
EPA/600/9-91/015D 
- _ SO2 Control Symposium. Volume 4. 


Sessions 7A, 7B, and Posters. 
PB91- 197244/GAR 146,152 PC A25/MF A04 
EPA/600/D-91/086 

Air Quality Monitoring in Atlanta with the Differential Optical 

PB91-191239/GAR 146,124 PC A03/MF A01 
EPA/600/D-91/102 

Sensitivity Analysis on the Effects of Serial Correlation on 

Estimates. 

PB91-196022/GAR 146,131 PC A02/MF A01 

EPA/600/D-91/104 


Bake-Out of a Portion of a a Rise Office 

PB91-196048/GAR 132 PC A03/MF 
EPA/600/D-91/105 

Chemical Characterization of ——— Organic Matter 

from Ambient Aerosols Collected | in Boise, Idaho. 

PB91-196055/GAR 146,133 "PC A02/MF A01 


EPA/600/D-91/106 
Evaluation of 
Dibenzo-’p’- 
PB91-196063/GAR 
EPA/600/D-91/107 


een Dae ont teste ee Forest 
Project eae Forests). 
Peet 1S607T 46,990 


PC A03/MF A01 
EPA/600/D-91/108 


146,150 PC A24/MF A03 


for Determination of Polyhalo- 
and Dibenzofurans in Ambient 


146,134 PC A02/MF A01 


Ongoing Fundamental Hazardous Waste Incineration Re- 

search at EPA/RTP Facility. 

PB91-196089/GAR 146,223 PC A03/MF A01 
EPA/600/D-91/109 

Innovative Thermal Technologies (Chapter 7). 

PB91-196097/GAR 146,224 PC A03/MF A01 
EPA/600/D-91/110 

by of Land Ti as aH Waste Manage- 

in the United States. 

Past. 196105/GAR 146,225 PC A02/MF A01 
EPA/600/D-91/111 

Detection of Radicals Produced ‘In vivo’ during Inhalation 

Exposure to Ozone: Use of Various Spin Traps. 

PB91-196113/GAR 146,135 Pe A02/MF A01 
EPA/600/D-91/112 


and Limitations of Pulmonary Function Test- 


~e Small Laboratory 
1-196121/GAR 146,727 PC A06/MF A01 
EPA/600/D-91/113 


Model of ‘Giardia lamblia’ Inactivation by Free Chiorine. 
PB91-196139/GAR 145,657 PC A03/MF A01 


EPA/600/J-87/547 
SR eas Se ee 


Peon 190184/GAR 146,226 PC A03/MF A01 
EPA/600/J-88/569 

Gas /Mass Spectrometry S' of Mixed 

Haloacetic ‘ound in Chlorinated Drinking Water. 

PB91- 196162/GAR 146,290 PC A02/MF A01 


EPA/600/J-88/570 





Propagation in Drinking Water Distri- 


PB91 .SOTTO/GAR 146,291 PC A03/MF A01 
EPA/600/J-89/526 

Destruction of Enteric Bacteria and Viruses during Two- 

PB91-196188/GAR 146,705 PC A03/MF A01 
EPA/600/J-89/527 

Absence Coliform Test for Monitoring Drinking 

Water Quality. 

PB91-196196/GAR 146,292 PC A02/MF A01 
EPA/600/J-89/528 

Cease Seen Ets eas Sp Regs Soe 

sequences for Higher Plants. 
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PB91-196204/GAR 
EPA/600/J-89/529 
ene Laboratory and Pilot-Scale Combus- 
Chlorinated 


PROT 196212/GAR 146,196 PC A03/MF AO1 
EPA/600/J-89/530 


Risk Equivalent Seasonal Waste Load Al 
PB91-196220/GAR 146,293 wt A02/MF A01 
EPA/600/J-89/531 


145,333 PC A02/MF A01 


Incineration of Solid Wast 

PB91-196238/GAR 
EPA/600/J-89/532 

SITE Demonstration of the American Combustion Pyretron 

Oxygen-Enhanced Burner. 

PB91-196246/GAR 146,137 PC A02/MF A01 
EPA/600/J-89/534 

NATO/CCMS Conference = the Demonstration of Reme- 

dial Action T yay om cor Land and 

iter. Held in , The Netherlands on No- 


Groundwater. 
vember 7-11, 1988. 
PB91-196261/GAR 146,228 PC A02/MF A01 


EPA/600/J-90/475 
Hormonal Regulation of 
— and Meces RNA Neaity e in ovine Pruttary 
Pagt 182154/GAR 146,631 PC A02/MF A01 

EPA/600/J-90/488 
Interaction oe Elevated Ultraviolet-B Radiation and CO2 on 

and Photosynthetic Charact 


eristics in Wheat, 
Rice, and 
PB91-196279/GAR 


145,194 PC A02/MF A01 
EPA/600/J-90/489 


Effects of UV-B Radiation on Soybean Yield and Seed 


: A Six-Year Field Study. 
PB91-196287/GAR 145,195 PC A02/MF A01 
EPA/600/J-90/490 
Field song of the Interaction b Jitraviol 
Radiation and Drought on Rt Se -& a in 


145,196 PC A02/MF A01 


146,227 PC A03/MF A01 








PB91-196295/GAR 
EPA/600/J-90/491 
Biologically Enhanced Oxygen Transfer in the Activated 


PB91-196303/GAR 146,294 PC A03/MF A01 
EPA/600/J-90/492 
Technical Note: Adsorption Capacity of GAC for Synthetic 


PBO1-196911/GAR 146,295 PC A01/MF A01 
EPA/600/J-90/493 
Minimization of Transient Emissions from Rotary Kiln Incin- 


erators, 1990. 

PB91-196329/GAR 146,138 PC A03/MF A01 
EPA/600/J-90/494 

to and Disp 

PBOT 196337/GAR 
EPA/600/J-90/495 

Factors Inti 9 Mercury Ci 

Northern Wisconsin Lak: 

PB91-196345/GAR 
EPA/600/J-90/496 

paaenety Ranking Systems for RCRA Hazardous Con- 

PBT 196352/GAR 146,229 PC A03/MF A01 
EPA/600/J-90/497 
of Total Organic Halide in Water: A Compar- 


of Two Instruments. 
146,297 PC A02/MF A01 





Path tant: 
p 


within Two-Dimensional 
146,139 PC A02/MF AO1 








in Wall y in 


146,296 PC A02/MF A01 


tive Study 

al 
PB91-196360/GAR 

EPA/600/J-90/498 


Report: ops eeernn es Systems. 


Design Information 
PB91-196378/GAR PC A02/MF A01 


EPA/600/J-90/499 


ing the Inactivation of Giardia Lamblia. 
PBOT. 186386/GAR 145,658 PC A03/MF A01 
EPA/600/J-90/500 


mination with Pl 


Hazardous Waste jasma Rea 
PB91-196394/GAR 146,231 PC A A02/MF A A01 
EPA/600/J-90/501 


Hy men Prevention: Not Only ‘Where It’s at’ but ‘Where 


's Been’. 
Poot. 196402/GAR 146,333 PC A02/MF A01 
EPA/600/J-90/502 
Water Quay. 
PB91-196410/GAR 
EPA/600/J-91/061 
Possible Red Spruce Decline: Contributions of Tree-Ring 


PB91-196428/GAR 146,991 PC A02/MF A01 
EPA/600/J-91/062 


ate ot Sey Duseee w Mies rumifes oF Ses 
Laying and Incubation in M 
PB91-196436/GAR 146,178 PC A0Q2/MF A01 


EPA/600/J-91/063 
Application of Staged Chae | = Reburning to the 


PBO1190444/GAR M6282 PC AOS/MF AO1 
OR-30 VOL. 91, No. 17 


in Distributi 





System 
146,298 PC A02/MF A01 


EPA/600/J-91/064 


a of Metals and Or, 
ewater Si Incinerators, 1 
Post: 196451/GAR 146, 140 PC A03/MF A01 


yn ine 


ite of the Superfund Innovative Technol- 
poy vo dnl r: ITE) Demonstration Program. 
PB91-196469/GAR 146,233 PC A02/MF A01 
EPA/600/J-91/067 
Environmental Impacts on the PI ical Mechanisms 
Controlling Xenobiotic Transfer i Fis! rails 
PB91-196477/GAR 146,141 PC {A03/MF A01 


EPA/600/J-91/069 
Interaction of Vapour Phase Organic Compounds with 


Indoor Sinks. 
PB91-196493/GAR 146,142 PC A03/MF A01 
ye ere 


Models ing Data in Initiation-Promotion Studies. 
PB91- 1965017 AR 146,657 PC A02/MF A01 


EPA/600/J-91/071 
Prediction of Retention Times in T: ture-Pr d 


Multichroma’ jomatogr fs " 
PB91-196519/GAR _ 145,451 PC A03/MF A01 
EPA/600/J-91/072 


Sources of Air Pollutants Indoors: VOC and Fine Particulate 


PB91-196527/GAR 146,143 PC A03 
EPA-600/J-91/073 
EPA Program for Monitoring cones Status and Trends. 
PB91-196535/GAR 6,334 PC A03/MF A01 
EPA/600/J-91/074 


Intercc of A heric Nitric Acid Measurements 
at Elevated Ambient Concentrations. 
PB91-196543/GAR 146, 144 PC A02/MF AO1 


EPA/600/J-91/075 


Preliminary Studies of Vi 
in the Neo Wake of @ Model Bu 
PB91-196550/GAR 


EPA-600/J-91/076 
— Tunnel and Gaussian Plume Modeling of Building 


ake Dispersion. 
Poot. 196568/GAR 146,146 PC A03/MF A01 
EPA/600/J-91/078 
Moderately Stable Flow Over a Three-Dimensional Hill: A 
Comparison of Linear Theory with Laboratory Measure- 
ments. 
PB91-196584/GAR 146,147 PC A03/MF A01 
EPA/600/J-91/079 
Germinomas and Teratoid Siphon Anomalies in Softshell 
Clams, ‘Mya arenaria’, Environmentally Exposed to Herbi- 
PB91-196592/GAR 146,299 PC A0Q3/MF A01 
EPA/600/J-91/081 


Innovative Practices for Treating Waste a Containing 
Heavy Metals: A Waste Minimization Approa 
PB91-196618/GAR 146,234 PC A03/MF A01 


EPA/600/J-91/082 
Development and Demonstration of a Pilot-Scale Debris 


Washing System. 
146,235 PC A03/MF A01 


_ from Municipal 








Building. of Smoke Dispersion 
146) 145 PC A03/MF A01 


ys’ 
PB91-196626/GAR 
EPA/600/J-91/083 
Presence of Enteric Viruses in Freshwater and Their Re- 
moval by the Conventional Drinking Water Treatment Proc- 
ess. 
PB91-196634/GAR 145,659 PC A02/MF A01 
EPA/600/J-91/084 
Biodegradation of Hydrocarb 
Zone. 
PB91-196642/GAR 
EPA/600/J-91/086 
ee Chemical Accumulation in Shoots of Aquatic 


Plan 

PBST. 196667/GAR 146,300 PC A03/MF A01 
EPA/910/9-91/011 

Pesticides in Natural oo ‘How Con | ent Effects Be 

ored’. id in Corval- 

is, Ort on December ot. 12, 1990. 

PboTt '7053/GAR 146,179 PC A06/MF A01 
EPA/910/9-91/016 

mee and Target Recovery Rates for Plastics Packaging 


Peer ye 1700/GAR 146,221 PC A07/MF A01 
EPRI-GS-6963-VOL-1 


Proceedings: 1990 SO2 Control Symposium. Volume 1. 
Sessions 1, 2, 3A, and 3B. 
PB91-197210/GAR 146,149 PC A99/MF A04 


EPRI-GS-6963-VOL-2 





Vapors in the Unsaturated 
146,335 PC A03/MF A01 





— 1990 SO2 Control Symposium. Volume 2. 
A, 4B, 4C, and 5. 
PB91- 197228/GAR 146,150 PC A24/MF A03 


EPRI-GS-6963-VOL-3 
; 1990 SO2 Control Symposium. Volume 3. 


Sessions 6B, and 6C. 
PB91- 197236/GAR 146,151 PC A19/MF A03 
EPRI-GS-6963-VOL-4 , 


Proceedings: 1990 SO2 Control Symposium. Volume 4. 
Sessions 7A, 7B, and Posters. 


PB91-197244/GAR 
EPRI-NP-6480 
Multiloop Integral System Test (MIST): Final Report. Sum- 


NUREG/CR-5395-V1/GAR 


146,152 PC A25/MF A04 


147,148 

PC A09/MF A01 
EPRI-NP-7165 

pene sd Integral ‘ar Test (MIST): MIST Facility Func- 


NUREGUGR. 5670/GAR 147,153 PC A15/MF A02 
EPRI-RP-982-VOL-1 
a 1990 = Veen Symposium. Volume 1. 


2, 3A, and 3 
PB91-197210/GAR 146,149 PC A99/MF A04 
EPRI-RP-982-VOL-2 


Pao neg 1990 SO2 Control Symposium. Volume 2. 


Sessions 4A, 4B, 4C, and 5. 
PB91- 197208/GAR 146,150 PC A24/MF A03 
EPRI-RP-982-VOL-3 


Proceedings: 1990 = Control Symposium. Volume 3. 


Sessions 6A, 6B, ai 

PB91-197236/GAR 146,151 PC A19/MF A03 
gore nage 

Speniren 990 SO2 Control Symposium. Volume 4. 

Sessions 


‘A, 7B, and Posters. 
PB91-197244/GAR 146,152 PC A25/MF A04 
ERIM-168400-8-F 


Processing and Analysis of the Georgia Strait SAR Data 


t. 
AD-A234 468/7/GAR 147,195 PC A09/MF A02 
ERLN-949 
Germinomas and Teratoid Siphon Anomalies in Softshell 
Clams, ‘Mya arenaria’, Environmentally Exposed to Herbi- 
PB91-196592/GAR 146,299 PC A03/MF A01 
ESA-BR-63 
Effets Economiques Indirects des P' de |'Agence 
tiale Aang en (indirect Economic Effects of the Eu- 


ncy Programs). 
147,695 PC A03/MF A01 





Reeth 
oe 


‘om Ground-Based to amt sub-mm Astronomy. 
NOT 21806/5/0AR 145,229 PC A17/MF A02 


ESA-TT-1209 
Navigation Experiment on Measurement and Perform- 


ance of the Spaceborne Cloc 
N91-21823/0/GAR * 145,762 PC A04/MF A01 
ESA-TT-1212 
Angle Measurements with 
N91-21490/8/GAR 
ESD-TR-90-117 


Test Vector Generator for a Radar Signal Processor. 
AD-A233 725/1/GAR 145,927 PC A05S/MF A01 


ESD-TR-90-133 


Opportunities for Advanced Speech Processing in Military 
Computer-Based Systems. 
AD-A233 724/4/GAR 146,952 PC A04/MF A01 


ESD-TR-90-134 


imal Walsh Modulations in the Presence 
A233 723/6/GAR 145,883 Pe A03/MF A01 


disthapen 
Physiologically Motivated Front End for Speech Recogni- 
tion. 


AD-A233 727/7/GAR 145,774 PC A03/MF A01 
ESD-TR-90-140 

Analysis of Noni Optical 

AD-A233 726/9/GAR 
ESD-TR-90-147 

ae mame Spatial Tracking for Optical Space 


Com 
AD-A233 722/8/GAR 145,744 PC A03/MF A01 
ESD-TR-90-151 
Knowledge-Based Sam & Analysis and Control Defense 
eas. 


Switched Network 
AD-A234 181/6/GAR 145,748 PC A06/MF A01 


ESL-TR-722780-1 
System for the Real-Time Display of Radar and Video 
Images of Targets. 
N91-21394/2/GAR 145,931 PC A08/MF A01 
ETDE-IT-91-21 
Testing of wind-electric pumps at ENEA test facility. 
DE91769452/GAR 146,076 PC A03/MF A01 
ETDE-MF-1768947 
Bestimmung der Strahlungsbilanz am Oberrand der Atmos- 
phaere. — ung des Instituts fuer Geophysik und Me- 
eae iniversitaet Koeln an dem Earth Radiation 
Experiment hae wn der NASA/NOAA. (Determina- 
cont thes ‘adiation in the outer range of the atmos- 
jae bag a he, institut fuer , eee S und Me- 
a lean . NASA's ‘ERBE’). 
beat? SA7/GAR” 5,344 PC A03/MF A01 
ETDE-MF-1769023 


Kombinierte Minderung der NOx-Bildung und Reduzierung 
von gebildetem NOx bei der Verbrennung von Steinkohle. 
Phase 2. Abschlussbericht. (Combined minimizing of NOx- 


the Laser Gyro GG 1342. 
147,091 PC AOS/MF A01 





| Freq y Conversion. 
147,295 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


Pl eee o of formed NOx during combustion 
of coal dust. Phase 2. Final report). 
DE91769023/GAR 146,117 PC A12/MF A02 
ETDE-MF-1769124 


Abscheidung toxischer, pa ger nage anorganischer Ver- 
a aus Reingasen von 
png og Koks. Aoechaabetaha (Precipitation of 
a and inorganic compounds of pure gases of a 
munition ina inerator with active carbon. Final report). 
DE91769124/GAR 146,119 PC A03/MF A01 
ETDE-MF-1769132 
Volkeropublik Chie 7 die Entwicklu 3 tH 
epul ina ni von 
sorgung und Infrastruktur sowie ~- Ing an 
= ae gon ‘s : Repubic of China: 


pone hen re. Final 
DES GOT aeTGAR 146, 023 pt > AO6/MF A01 
ETDE-MF-1760133 








Ss h und Na- 
trumpolysulfid in in "Natu SchwetatGateron. (Reactions 
sodium polysulfide 


po ce ME omy batteries). 
DE91769133/GAR 
ETDE-MF-1769134 


Stabilitaet der Feinwurzelsysteme von Tanne und Fichte als 
— ite des Waldsterbens. Schiussbericht. (Stability of 
the ‘oot systems of firs and spruces as a part of forest 


die-back Final agent. 

DE91769134/GA' 146,983 PC A03/MF A01 
ETDE-MF-1769137 

Erlaeuteru zu der Stoerfall-Verordnu 

1988 und Ersten Verwaltu ift zur Stoerfall- 

Verordnung vom 26. August 1988. ( tions relating to 

the Accident Ordinance as of May 19, 1988 and the 

Administrative Regulation concerning the Accident Ordi- 

nance as of August 26, 1988). 

DE91769137/GAR 146,392 PC A07/MF A01 
ETDE-MF-1769176 

Entwicklung neuer moeglichst einheitlicher nichtionischer 

Tenside fuer die tertiaere E 








146,518 PC AQ3/MF A01 


vom 19. Mai 





ak nonionic ten- 
lor enhanced im. Final report). 
DE91769176/GAR 147,051 PC A07/MF A01 
ETDE-MF-1769186 
Semi-statistisches Verfahren zur Fernerkundung von tro- 
posphaerischen Wasserdampfprofilen ueber dem Ozean. 
(Semi-statistical method to retrieve tropospheric humidity 


‘ofiles over the ocean). 
E91769186/GAR 145,325 PC A08/MF A01 
pyrene 


iedrigenergie-Haeuser. 

Wohnen mit (Low-energy 

houses. Ecological construction and living with environmen- 

tally compatible building materials). 

DE91769192/GAR 145,400 PC A03/MF A01 
ETDE-MF-1769194 

Energi isste Gebaeudeplanung. Ein Leitfaden sowie 

ein Verfahren zur Berechnung des Waermebedarfs von Ge- 

baeuden. (Ei -conscious building design. A guide and a 

= for the calculation of the heat demand of build- 

ings). 

D£91769194/GAR 146,090 PC A08/MF A01 
ETDE/PUB-3 


International ener; 
DE91006224/GAI 


ETN-91-98961 
Modelling of the Impact Response of Fibre-Reinforced 


Composites. 
N91-21244/9/GAR 146,501 PC A07/MF A01 
gg 


ie du Bruit des Helicopteres dans les Basses 
Cones de |’'Atmosphere (Propagation of Helicopter Noise 


in the Low Atmosphere Layers). 
N91-21830/5/GAR 147,268 PC A02/MF A01 


ETN-91-98983 
Moeglichkeiten Zur Flugbahnbeeinflussung (Possibilities of 


Tri Modification). 
145,124 PC A03/MF A01 


Oekologisches Bauen und 





gy: Research be oe 1986-1990. 
145,070 PC A99/MF E06 


ajectory 
N91-21151/6/GAR 
ype 
ingen und Untersuchiui Zum Bau (Con Antr- 
nha Induktive Spule hieuni 
— near sad Studies for the Construction o i Scneain 


Coils for Inductive Launchers). 

NO121173/0/GAR 147,648 PC A03/MF A01 
ETN-91-98987 

Calcul du Bruit d’ Epaisseur et du Bruit de Charge Rayonnes 

Par UN by en Vol d’Avancement (Calculation of Thick- 

ness and Charge Noise Radiated by a Rotor in Forward 


Flight). 
N91-21831/3/GAR 147,269 PC A04/MF A01 


ETN-91-98989 


Thermographie a l'Aerodynamique 
d’UN 7. Fuso. tude Qualitative (Infrared Thermo- 
aphy for the tin y ic Study of a Slender 


N91-21104/5/GAR 145,112 PC A03/MF A01 
ETN-91-98990 

Sur les Methodes Pratiques d’Evaluation du Coefficient de 

Trainee de Frottement d’UN Projectile en Vol Libre (Practi- 

cal Methods to Evaluate the Friction Drag Coefficient of a 

Projectile in Free Flight). 





N91-21105/2/GAR 
ETN-91-98991 


Untersuchungen an Druckverbreiterten 

Heisser ungen (Study of the Absorption 

Lines Widened by = Effect of Bice Emitted by the 

N91-21 SST/S/GAR 1anoee ‘PC A03/MF A01 
ETN-91-98992 

Etude Comparee des 


147,236 PC A06/MF A01 


Aerodynamiques Me- 
(Com- 


low). 
145,112 PC A03/MF A01 


Elongation in 

N91-21106/0/GAR 
ETN-91-98993 

Durchwaermung von Duennen Koerpern im Hyperrasanten 

Flug (Deep Overheating of Thin Bodies in Fight wth Very 

NOt2! TOrIelean 147,237 PC A03/MF A01 
ETN-91-98995 


Interet des 
Lutte Anti-Mi 


Projectiles in Anti 

N91-21174/8/GAR 
ETN-91-98997 

One Way to Reduce Thermal 

Pressure Transducer Mounted in the 

No1-2145774/GAR 
ETN-91-99039 

fame me Properties of Boundary Integral Operators for 

Navier-Stokes Like Equations. 

N91-21467/6/GAR 145,132 PC A03/MF A01 
ETN-91-99040 

Existence and Uniqueness Results for Problems Arising in 

Connection with the incompressible Navier-Stokes Equa- 

tions. 

N91-21468/4/GAR 145,133 PC A03/MF A01 
ETN-91-99041 


Hyperveloces Non Guides dans la 
aay Nonguided Hypervelocity 
are 46,807 PC A05/MF A01 


— in a Piezoelectric 
Combustion Chamber 


145,712 PC A03/MF A01 


Contributions to the Analysis of the DCB-Specime: 
N91-21567/3/GAR 147,446 PC A03/MF A01 
ETN-91-99042 
Low Speed Wind Lg Investigation of Propeller Slip- 
stream Aerodynamic Effects on Different Nacelle/Wing 
nations. Part 2: Propeller Slipstream Flow Field Sur- 
eys (Velocity Components, Dynamic, Total and Static 
Pressure Distributions) at Zero Angle of Attack and High 


N91-21109/4/GAR 145,114 PC A08/MF A01 
ETN-91-99043 

Stability Analysis of a Fuselage Side. 

N91-21568/1/GAR 145,152 
ETN-91-99044 

Application of the p-Version Fe Method to Geometrically 

Non-Linear Problems in Three Dimensions. 

N91-21569/9/GAR 147,447 PC A03/MF A01 
ETN-91-99045 

Some Treatments on ~- aga Conditions for Quasi One- 


Dimensional Euler Equation 

N91-21469/2/GAR 145,134 PC A03/MF A01 
ETN-91-99046 

Mode 1 interlaminar Fracture Toughness of Carbon/Peek 

Participation in an International Round in Program. 

N91-21570/7/GAR PC A03/MF A01 
ETN-91-99047 

MATGRID, a Program for Generation of C-H and C-O To- 

pology Grids around Wing/Body Configurations: User’s 


Guide. 

N91-21110/2/GAR 
ETN-91-99050 

Het Principe, en voor- en Nadelen, van een Gelijkstroom- 

transformator (DCCT) (Principle, Advan’ and an- 

tai ofa Current Transformer ( ). 

N91-21431/2/GAR 146,002 PC A03/MF A01 
ETN-91-99051 

Roosterpulser ny Pulse Generator). 

N91-21863/6/GAR 147,572 PC A03/MF A01 
FACE-85-23 

Fatal Accident Circumstances and Epidemiology (FACE) 

Report: Use of Sulfuric Acid in Seoae, Tank ey One 

Dead and One Critical in Pennsylvania, May 13 

PB91-197699/GAR 146,756 PC Ada ME A01 
FACE-85-26-1 

Fatal Accident Circumstances and Epidemiology (FAC 

R : 27 Year-Old Dies Inside of a Six Million Galen 

Storage Tank, June 7, 1985. 

PB91-197624/GAR 
FACE-85-27 

Fatal Accident Ci (FACE) 

Report: Rescue Effort Results in "Fatty iy fore ire Manu- 

f Plant Worker in lilinois, June 7, 1 

PB91-197814/GAR 146,763 PC A02/ME A01 
FACE-85-30-1 

Report don san Working Of of Off of a Truck Mou 10d Plat. 

ainter, ofa ny - 
lorm Ladder, Electrocuted in Ohio, June 27, 1985. 

091-197723/GAR 146, 759 PC A02/MF A01 

FACE-85-31 


Fatal Accident Circumstances and Senne S (FACE) 
Report: Three Sanitation Workers and One Pol 


PC A03/MF A01 


Ri 
146,511 


145,115 PC A04/MF A01 


146,749 PC A02/MF A01 





FACE-89-15 


aw See Sewage Pumping Station in Kentucky, 

PB91-197806/GAR 146,762 PC A02/MF A01 
FACE-85-35-1 

Fatal Accident Circumstances and 

Report: 24 Year-Old Textile Worker El 

PBST IS7TIBIGAR 146,758 PC A02/MF A01 
FACE-85-36-1 

Fatal Accident Circumstances and Epidemiology (FACE) 

ee ee ea ee 


Carolina Site, July 30, 1985. 
PB91-197707/GAR 146,757 PC A02/MF A01 
FACE-85-39 


atal Accident Circumstances and Epidemi (FA! 
Report Rubber Worker Etctocuted Afr Stk Sank or 
Transformers with ean 


(FACE) 
in North 


a Piece of Steel He 


1985. 
ng, 988. 146,761 PC AQ2/MF A01 
FACE-85-40 

Fatal Accident Circumstances and Epidemiology ra 
come by Natural Gas Vapore While Reading a Water Moto 
come by Natural Gas Vapors ati a Water Meter 
a Confined in Ohio. bese 1, 1985 
PSI -197764/ 46,760 PC A02/MF A01 
FACE-89-1 


Circumstances and eettee (FACE) 
po Electrocuted When He Contacts Fan 


Cord, September 30, 1988. 
PB91-197616/GAR 146,748 "PC A01/MF A01 
FACE-89-2 


Fatal Accident Circumstances and ee SS 
Report: Ironworker Dies Following a 35-Foot Fall at Con- 


struction , October 8, 1988. 

PB91-197608/GAR 146,747 PC A02/MF A01 
FACE-89-3 

Fatal Accident Circumstances and Epidemiology (FACE) 

ee. a 

October 29, 1988. 

PB91-197590/GAR 146,746 PC A02/MF A01 
FACE-89-4 


Power ‘ L 
PB91-197582/GAR 146,745 PC A02/MF A01 
FACE-89-5 

Fatal Accident Circumstances and Epidemiology (FACE) 

ag Painter See a 140-Foot Fall at a Municipal Water 

1 . 

PB91-197574/GAR 146,744 PC A02/MF A01 
FACE-89-6 

Fatal Accident Circumstances and 

R Lineman ge by Contacting 

12,000-Volt Power Line. 

PB91-197566/GAR 


FACE-89-7 


(FACE) 
nergized 


9, 1988. 
146,743 PC A02/MF A01 


( —_ 
48-Foot Fall When 


988. 
PB91-197558/GAR 146,742 PC A02/MF A01 
FACE-89-8 

Fatal Accident Ci 

eae ign Technician E 

Bpo1-197541 /GAR 
FACE-89-9 

nae Accident Circumstances and Epidemiology (FACE) 

ae Senter: Dies Following Electrical Fire, October 

PB 1-197533/GAR 146,740 PC A02/MF A01 

FACE-89-10 





and (FACE) 
lectrocuted Ener- 
29, 1988. 
146,741 PC A02/MF A01 


tacts Overhead Power 5, 1988. 
PB91-197632/GAR 146,750 PC A02/MF A01 
FACE-89-11 

Fatal Accident Coen, oe ae = ape 

Report, Lineman Supervisor Dies — 

Energized Conductor, 25, 1 

PB91-197640/GAR 146, 78 1 PC A02/MF A01 
FACE-89-12 


and Epi (FACE) 
Dies Folowing a 12-Foot Fall from 


Decking 13, 1989. 
PB91-197657/GAR 146,752 PC A02/MF A01 
FACE-89-13 

Fatal Accident Ci and Epidemiology (FACE) 
Report, Ironworker Dies oe a 25-Foot Fall through a 
joof , December 14, 
PB91-197665/GAR 146,753 PC A02/MF A01 
FACE-89-14 
He Accident Circumstances and Epi 
1. Se Helper Dies in i ‘oot Fall 


, January 6, 1 
ganda 197673/GAR 146,754 PC A02/MF A01 
FACE-89-15 


Fatal Accident Circumstances and Epidemiology (FACE) 
Laborer Electrocuted as Boom of Bucket Truck 
Contacts a 7200-Volt Power Line, January 11, 1989. 


September 1,1991 OR-31 
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PB91-197681/GAR 
FCC/OPP/WP-26 

Broadcast Television in a Multichannel Marketplace 

PB91-201749/GAR 145,757 PC A09/MF A02 
FDA/ORA-91/26 

Import Alerts: Base Manual for FY 1991 1 1991 

PB91-924599/GAR “i be 7 45,437 oc A99 
FFA-TN-1989-41 


146,755 PC A02/MF A01 


nay Integral Operators for 
145,132 PC A03/MF A01 


Mapping Properties of 
Navier-Stokes Like Equation: 
N91-21467/6/GAR 


FFA-TN-1989-43 


Existence and Uniqueness Results for Problems Arising in 
Connection with the incompressible Navier-Stokes Equa- 


tions. 
N91-21468/4/GAR 145,133 PC A03/MF A01 
FFA-TN-1990-22 


the Analysis of the DCB-Specime: 
147,446 PC A03/MF A01 


Contributions to 
N91-21567/3/GAR 
FFA-TN-1990-24-PT-2 

Low Speed Wind Tunnel Investigation of Propeller Slip- 
stream Aerodynamic Effects on Different Nacelle/Wing 
Combinations. Part 2: Propeller na a Field Sur- 

veys (Vi Components, Total and Static 
Peeeee Distributions) at Zero eee of pick a High 


Power. 

N91-21109/4/GAR 145,114 PC A08/MF A01 
FFA-TN-1990-32 

Stability Analysis of a Fuselage Side. 

N91-21568/1/GAR - 145,152 PC A03/MF A01 
FFA-TN-1990-33 

Application of the p-Version Fe ae to Geometrically 

Non-Linear Problems in Three Dimension: 

N91-21569/9/GAR 147-447 ‘PC A03/MF A01 
FFA-TN-1990-36 

Some Treatments on Boundary Conditions for Quasi One- 


Dimensional Euler Equations. 

N91-21469/2/GAR 145,134 PC A03/MF A01 
FFA-TN-1990-41 

Mode 1 interlaminar Fracture Toughness of =: Sanam 

Participation in an International Round Robin Progra 

N91-21570/7/GAR 146,511 PC A03/ME A01 


FFA-TN-1991-03 


MATGRID, a Program for Generation of C-H and C-O To- 
pology Grids around Wing/Body Configurations: User's 


uide. 
N91-21110/2/GAR 
FFI-90/4005-V-4 


ition of the Autonomous Missile Guidance Problem 
for the TA11 Processor. Volume 4: Processor Mini-Spec. 
N91-21145/8/GAR 146,977 PC A04/MF A01 


FFI-90/4005-V-6 
Specification of the Autonomous Missile Guidance Problem 
9 the TA11 Processor. Volume 6: Specification Mode 16, 
N91-21146/6/GAR 146,978 PC A03/MF A01 
FFI-90/4005-V-7 


ition of the Autonomous Missile Guidance Problem 
for _ bg Processor. Volume 7: Specification Mode 29, 


N+ T+ H. 
NOt 24 147/4/GAR 146,979 PC A03/MF A01 
FFI-90/4005-V-8 


Specification of the Autonomous Missile Guidance Problem 
for the TA11 Processor. Volume 8: ition Mode 30, 


N+ a+ T+ B. 
N91-21 148/2/GAR 146,980 PC A03/MF A01 
FHWA/CT/RD-1-90-4 


Demonstration Bridge Information System for Connecticut. 
PB91-190702/GAR 145,671 PC A03/MF A01 


FHWA/IL/RC-009 
Accident Savings from Roadside Improvements on Two- 


Lane Rural Highways. 
PB91-190587/GAR 145,670 PC A06/MF A01 
FHWA/IN/JHRP-89/15-F 


eomey Investigations on Latex Modified Concrete. Final 


PB91-190678/GAR 145,663 PC A11/MF A02 
FHWA/LA-90/218 
implementation of the New AASHTO Pavement Design 


Procedure in Louisiana 

PB91-197178/GAR 145,674 PC AOS/MF A01 
FHWA/MD-88/19 

Signal coop Methodology for Project Selection. Volume 


1. Summary sorry 
PB91-153239/GAR 147,702 PC A03/MF A01 
FHWA/MD-88/20 


yt eer Methodology for Project Selection. Volume 


2. Fit b 
PB91-153247/GAR 147,703 PC A08/MF A01 
FHWA/MD-89/ 11 


Fai pn See a of Long-Term ee jolled Beam: 
PB91-196881/GAR o 145,664 PC A06/MF A01 
FHWA/MD-89/12 


Bridge Deck Joint Rehabilitation 7 Retrofitti 
PB91-197194/GAR 145,675 


FHWA/ME-90/2 
Review and imentation of Gravel Stabilization Meth- 
ods. Executive mary. 


OR-32 


145,115 PC A04/MF A01 


‘A13/MF A02 


VOL. 91, No. 17 


PB91-190546/GAR 
FHWA/OH-88/004 
ign of Concrete Bri Decks. 
PBOT 1805727 GAR an 145,673 PC A11/MF A02 
FHWA/OH-89/011 
Use of Cement for Upgrading Low wy 
Ohio “ Bituminous Concrete Mixtures. A Feasi 


PBO1-190504/GAR 
FHWA/OH-89/019 
peg rad and Design of Steel-to-Stee! Bonded Connections 


Past 196964/GAR 145,672 PC A12/MF A02 
FHWA/OH-90/009 
Refinement of Anal I aa t tric T 


lytical 
ication to Transportation S rveys. 
PB91-196766/GAR ay, 085 PC A06/MF A01 


FHWA/RD-89/043 
Reinforced Soil Structures. Volume 1. Design and Construc- 


tion Guidelines. 
PB91-197269/GAR 145,676 PC A14/MF A02 
FHWA/TX-89/371-1 
Environmental Effects on the Physical Properties of Con- 
crete; the First 90 Days (Revised). 
PB91-197251/GAR 145,666 PC A10/MF A02 
FHWA/TX-91/1107-5F 


agate in Developing a Strategic Arterial Street 


Peer 197327/GAR 147,714 PC A04/MF A01 
FHWA/TX-91/ 1108-3 
Travel impacts of Urban Freeway Reconstruction Projects 


in Texas. 

PB91-197285/GAR 147,713 PC A06/MF A01 
FHWA/TX-91/1902-1F 

Use, Availability and Cost-Effectiveness of Asphalt Rubber 


in Texas. 

PB91-197301/GAR 145,677 PC A06/MF A01 
FHWA/VA-91/5 

Variability of the Indirect Tensile roy ght Tes! 

PB91-196899/GAR 15,665 Pe ‘A03/MF AO1 
FIPS PUB 120-1/GAR 

Graphical Kernel by th (GKS); Category: Software Stand- 


ard; Subcategory: 
FIPS PUB 130-1/GAR. 145,878 PC E15 
FIPS PUB 120-1A/GAR 
Graphical Kernel System (GKS). Pascal Binding; Category: 
Software Standard; Subcategory: Graphics 
FIPS PUB 120-1A/GAR 145,837 PC E09 
FIPS PUB 120-1B/GAR 
Graphical Kernel — —_, ons aes Category: 
Software Standard; ‘wee 
FIPS PUB 120-1B/GAR S45; 879 PCE12 
— — eT 
Open Systems interconnection Profile 
(Goer Category Hardware and Software Standards; 
ry: Com —¥ Network Protocols. 
FIPS F PU 46-1/ 145,880 ‘PC A0S/MF A01 
gt 


Electrochemical Investigation of the 1-Methyl-3-Ethylimida- 

zolium Bromide Aluminum Bromide Molten Salt System. 

AD-A234 345/7/GAR 145,514 PC A02/MF A01 
FMPC/SUB-032 

Characterization of the treefrog null allele. 

DE91010182/GAR 146,669 PC A03/MF A01 
FOA-B-40384-4.5 

Sampling and epee of Aerosols. 

N91-21269/6/GAR 146,120 PC A04/MF A01 
FOA-C-30599-8.2.3.3 

Radar oe GMa of Land at 94 GHZ (Radarreflektivitet hos 

id 94 GH. 


Land 4 

PB91-192757/GAR 145,933 PC A06/MF A01 
FOA-C-30608-3.4 

Modified Rete Algorithm in Common Lisp (Modifierad Rete- 


ithm i Common Lisp). 
PB91-192773/GAR 145,868 PC A03/MF A01 
FOA-C-30611-3.4.8.4 


cneechaat gaaien 


145,669 PC A04/MF A01 


gregates in 
Spitity Study. 


145,662 PC A08/MF A01 





niques for 


Introduktion och Moejliga Forsk- 
Data Analysis, an Introduction 


and Possible Research Projects). 
PB91-194217/GAR 146,866 PC A03/MF A01 
FR-21319-1 
Advanced Expander Test Bed nae 
N91-21234/0/GAR 145,723 PC A04/MF A01 
FRS/DF/DK-91/049 
Banking Reserves, 1991 (January 1959-March 1991) (for 


Microcomputers). 
PB91-507632/GAR 145,423 CP DO1 


FRS/DF/MT-91/043B 
Bank Holdi pom (Y-9) Blank Forms FR Y-9C, FR Y- 
9LP, FR Y-9SP, and FR Y-11Q. Data Tape Documentation. 
PB91-190512/GAR 145,421 PC A03/MF A01 
FSGTR/INT-278 
Assessment of COWFISH for P i 
in Grazed Watersheds of the Intermountain West 
PB91-196915/GAR 145,208 PC ‘(A03/MF A01 
FSGTR-NE-149 
User's Guide for the Northeast Stand Exam Program 
(NEST Version 2.1). 








ig Trout P tions 


Pp 


PB91-191825/GAR 
FSGTR-PNW-264 


Analysis of the Timber Situation in Alaska: 1970-2010. 
PB91-190595/GAR 146,582 PC A03/MF A01 


FSRN-PNW-497 


Sampling Western Spruce Budworm Larvae by Frequency 
of Occurrence on Lower Crown a 
PB91-190603/GAR 146,986 PC A03/MF A01 


FSRN-SO-366 
Cold-induced Cankers and Associated Fungi in a Sycamore 


Seed Orc , 

PB91-190777/GAR 145,193 PC A01/MF A01 
FSRP/INT-438 

Predicting Behavior and Size of Crown Fires in the Northern 

Rocky Mountains. 

PB91-196725/GAR 146,992 PC A03/MF A01 
FSRP-PNW-428 

Lumber Recovery from Dead Ponderosa Pine in the Colora- 


do Front Ran 
146,987 PC A03/MF A01 


146,988 PC A03/MF A01 


PB91-1 90744/GAR 
FSRP-PNW-433 
Future Pacific Rim Flows and Prices of Softwood Logs, Dif- 


ferentiated by Grade. 
PB91-190736/GAR 146,583 PC A03/MF A01 
FSRP-RM-296 


Rocky Mountain Juniper Woodlands: Year-Round Avian 


Habitat. 
PB91-196790/GAR 146,993 PC A02/MF A01 
ee ieee 


Laser Applications in Machining Slab M Ti 
AD-A233 803/4/GAR 146,394 BC A0S/ME A01 


FTD-ID(RS)T-0958-90 


Method of Obtaining Phenol-Furfural Resins. 
AD-A233 746/7/GAR 145,593 PC A02/MF A01 


FTD-ID(RS)T-1459-90 
Short Reports: Reaction of Titanium Tetrachloride with Al- 
—" in the Presence of Ammonia and Pyridine--Transla- 
AD. {A233 917/4/GAR 145,488 PC A03/MF A01 
GA-A-13929 


Airborne effluent control for HTGR fuel Mae yrny, ere. 
DE91010428/GAR 147,138 PC A03/MF A01 


GA-A-15554 

Annular pulse column wanes studies 

DE91010426/GAR 147,114 PC A03/MF A01 
GAO/NSIAD-91-2 

Unmanned Aerial Vehicles. Medium Range System Compo- 


nents do not Fit. 
AD-A234 131/1/GAR 145,145 PC A03/MF A01 
GAO/NSIAD-91-54 


Flying Hours: Overview of Navy and Marine Corps Flight 
tions. 


ations. 
AD-A234 398/6/GAR 145,146 PC A03/MF A01 
GAO/NSIAD-91-125 


Space Station: NASA’s Search for Design, Cost, and 
Schedule Stability Continues. 
N91-21187/0/GAR 147,636 PC A03/MF A01 


GEPP-TIS-1185 


Cascade control of vacuum hot presse: 
DE91010322/GAR 146, 074 PC A03/MF A01 


GFDI-CONTRIB-281 
Geostrophic Turbulence and Emergence of Eddies beyond 


the Radius of Deformation. 
AD-A233 851/5/GAR 147,190 PC A03/MF A01 
GFDI-CONTRIB-296 


i of Frontal Eddies. 
233 850/7/GAR 





147,209 PC A03/MF A01 
GIT-91-2 
Acquisition and Production of Skilled Behavior in Dynamic 


Decision-Making Tasks. 
N91-21939/4/GAR 145,377 PC A03/MF A01 
GL-SR-264 


eg Rocket Flight Data Summary, 


19 
AD-A233 656/8/GAR 
GL-TR-88-0111 


Analysis of the IRAS Low Resolution Spectra. 
AD-A234 482/8/GAR 145,227 PG A09/MF A01 


GL-TR-90-0089 
——— of Pangan Propagation Measurements, Oblique 


Tra 
AD-A234 454/7/GAR 145, 306 PC A03/MF A01 
GL-TR-90-0206 
Technique for Measuring lonospheric Irregularities Generat- 
ed by High Power Oblique HF Heating of the F-Region. 
AD-A233 883/8/GAR 145,305 PC A03/MF A01 


GL-TR-90-0248 
Meteor Scatter Communication between Thule and Station 


Nord, Greenland. 
145,751 PC A08/MF A01 


1977-October 
145,304 PC A03/MF A01 





AD-A234 440/6/GAR 
GL-TR-90-0267 

Moora fay eta and Analysis of an Artificial lonospheric 

AD-ADsa 289/7/GAR 145,929 PC A04/MF A01 
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Se 

Some E of Selection on the JVE Data 

AD AZS4 DBT AGAR 145,926 PC A03/MF AO1 
GL-TR-90-0288 

es Rocket Flight Data Summary, 


990. 
AD-A233 656/8/GAR 
GL-TR-90-0327 
Coordi System Cx ion Soft 


1977-October 
145,304 PC A03/MF A01 





sets § Guide for 
Attitude, Quaternion, M50 and Related Applica’ 

AD-A234 455/4/GAR 145,831 PC A03/MF A01 

GMD-175 


Reconciling Diverging Interests in Public Sector Information: 
The Quebec h. 
PB91-191932/GAR 146,372 PC A04/MF A01 


PB91-192195/GAR 
GMD-457 

Recruitment versus Backpropagation Learning: Re-Learning 

in 7 

PB91-192203/GAR 145,917 PC A03/MF A01 
GMD-458 


146,607 PC A03/MF A01 


Explanation and Neural Computation. 

PB91-192211/GAR 145,918 PC A03/MF A01 
GMD-459 

aor ite Gradient 


Parallel Block Pr Method. 
PB91-192187/GAR ,860 PC A03/MF A01 


GMD-461 
Complex Object Hashing. 
PB91-192229/GAR 
GMD-480 


145,861 PC A03/MF A01 





GMD-181 
DAOM: A mic Agent Oriented Model for Cx 
in of Information Systems (OIS). 
PBS M/91940/GAR 146,373 PC A03/MF A01 
GMD-182 
Classification Scheme for Pa cee Pri 


Boor Posiesraan 


GMD-183 
Solution of Partial Differential Equations on the INTEL 


iPSC/2 Hypercube. 
PB91-191965/GAR 145,852 PC A04/MF A01 


GMD-313 
Fachgruppe ‘Vert fahren zur Konstruktion von Kommunika- 
lemen’: PROSIT pgp ie cy ty 
ak (Ti echnical Group Paawrge A - Construc- 
of Communications Systems’: PROSIT Bibliography 


22-1987). 
PBOT.192708/GAR 145,921 PC A04/MF A01 
GMD-375 
Abstracts Ueber Di ik jt Gesammelte 
teme (ab Zum t und 2. Workshop Any 2 


teme (Abstr: lems: Collected 
to the me and Soom 


a nostic Expert 
91-192674/GAR- 145,920 PC A08/MF A01 
GMD-401 


View Obie Ont pan Cones | Heterogeneous Information Bases 


Bhstiist 191973/GAR 145,853 PC A03/MF A01 
GMD-404 
Tailoring Object-Oriented Data Models through Meta- 


classes. 

PB91-191981/GAR 145,854 PC A03/MF A01 
GMD-408 

Amalgamation of Functional and Logic Programming Lan- 


a. 
'B91-191999/GAR 145,855 PC A04/MF A01 
GMD-416 
Parallelization of One-Pass Compilers. 

PB91-192005/GAR 145,856 PC A03/MF A01 

GMD-418 
ey Testing Facilities for the Graphical Kernel 

System (GKS). Final Report to the CEC. 

PB91-192013/GAR 145,881 PC A03/MF A01 
GMD-420 

BEG: A Back End Generator. ae Manual 

PB91-192021/GAR 145,857 PC AO5S/MF A01 
GMD-424 

SISAL: User Manual. 

PB91-192112/GAR 
GMD-425 

ESPRIT: Ay wn Tool cn Report of the Deva Sup- 


Past 182 192120/GAR 145,858 PC A06/MF A01 
GMD-426 

Wissensbasierte Syst zur A 

Kreditinstituten: Probleme und Lgesungeancactze in Einem 

Integrationsmodell A nowledge-Based System for Work 

pes in Financial Services Firms: Problems and Solution 
is in an integrations Strategy). 

PSST. 192690/GA\ 145,422 PC A04/MF A01 


GMD-433 
a Conservative Di 


jar Grids. 
PBST. 192138/GAR 
GMD-443 


pane of the Workshop on Nonmonotonic Reason- 
Held on December 13-15, 1989. 
P 91- 192146/GAR 145,915 PC A11/MF A02 


GMD-446 
phy of Error Handii i higebrad Speciicetone. ee 
ror ing in aic 
PBST, 921 53/GAR ae 146,606 PC A03/MF A01 
GMD-449 


Using Object-Oriented Analysis and Design for Integrated 


—. 
PB91-192161/GAR 145,859 PC A03/MF A01 
GMD-453 
Goaseuee Study of the Representation Languages Used 
in the MLT. 
PB91-192179/GAR 145,916 PC A03/MF A01 


GMD-456 
Bivariate Birkhoff Interpolation: A Survey. 


ip 


Hae aoe Lan- 
145,851 PC ‘A05/MF A01 








145,994 PC A0S/MF A01 








ion of the L 
147,288 PC A04/MF A01 





jan on Irregu- 


Agentur-int u 


amy — a SSS 
nin ersic! sover Ab ine Delphi-Befragung 
Boer Information Systems and Market Structure Devel- 
opment in the Insurance Industry: A Delphi-Survey). 
PB91- 192682/GAR 145,440 PC A05/MF A01 
GMD-492 
Strength of the CCITT/ISO Hash Function. 
PB91-192237/GAR 145,884 
GMD-495 
Evolution of Adaptive Behaviour. 
PB91-192245/GAR 
GMD-498 


PC A03/MF A01 


146,403 PC A03/MF A01 


Object Oriented Approach in CSCW. 
PB91-192252/GAI 145,862 PC A04/MF A01 


GMD-499 


Connectionist Networks for Constraint Satisfaction. 
PB91-192260/GAR 145,919 PC A03/MF A01 


GMD-502 
ERWIN: Reduction-System Window-Oriented Editor. User's 


Guide. 
PB91-192278/GAR 145,863 PC A04/MF A01 
GMD-506 


Method to Pipeline Parsing with Parallel Semantic Analysis. 
PB91-192286/GAR 145,864 PC A03/MF A01 


GMD-507 
High-Level-Net Semantics of a Real-Time Prototyping Lan- 


uage. 
£B01-192294/GAR 145,865 PC A04/MF A01 
GMD-508 


Compiler Construction System GENTLE. 
PB91-192302/GAR 145,866 PC A04/MF A01 


GMD-509 


Guide to the Basic Management br 5 ~e ye (BMSS). 
PB91-192310/GAR A06/MF A01 


GMD-510 


Guide to the BERKOM Directory. 

PB91-192328/GAR 
GR-7670-1162(NP) 

Software Technology for Adaptable, Reliable Systems 

(STARS), UR60-IRIS-Ada Toolset. User’s Guide (Draft). 

AD-A234 445/5/GAR 145,830 PC A03/MF A01 


GRI-87/0086 


oven Embrittlement of eee Pipe Grade Resins. 
Report, September 1, — 6. 
Past. 194373/GAR 746 544 PC A0S/MF A01 


GRI-87/0215 


Gas Appliance Seay Cate: 1986 Program. Task 
Report for Work Area 3.6: ster Water Heaters, October- 


December 1986. 
PB91-194316/GAR 145,220 PC A03/MF A01 
GRI-87/0306 


Advanced Biomass Research Program. Annual Report for 


1986. 

PB91-194381/GAR 146,059 PC A12/MF A02 
GRI-87/0380 

Gas Appliance be moa ay Center 1987 Program. Task 

Report for Work Area 3.3: Cc | Dish Task 

Report, February-August 1987 
PB91-194324/GAR 


GRI-88/0330 
—— Biomass Research Program, Annual Report for 


PBOt- 194365/GAR 146,058 PC A11/MF A02 
GRI-89/0297 

Secondary Natural Gas Recovery: Targeted Technology 

a for infield Reserve Growth, Annual Report, 


August 1988-August 1989. 
PB i. 195834/GAR 146,061 PC A10/MF A02 
GRI-90/0174 


Impact of improved Technol on Potential Reserves of 
hey - Gas in cis and SSepenier ey Final 
opical Report, October 1, 1989-September 
PB91-194274/GAR 147,062 PC A06/MF A01 
GRI-90/0259 
Development of Polymer Concrete for Dike Insulation at 
LNG Facilities, Phase IV, Low Cost Materials. Final Report, 


tember 1987-April 1990. 
PeOT TS4200/GAN 146,056 PC A07/MF A01 
GRI-90/0265.1 
Deep Drilling Basic Research. Volume 1. Summary Report. 
Final Report, November 1988-August 1990. 


145,867 PC A08/MF A01 





145,221 PC A0S/MF A01 


HETA-88-348-2081 


PB91-195891/GAR 
‘ieee 


a 195909/GA 


GRI-90/0265.3 
Deep Drilling Basic 
Final Report, 
PB91-195917/GAR 
GRI-90/0265.4 


tons. Final Report, 


PB91- 195925/GAR 


147,066 PC A04/MF A01 


Basic Research. Br 2. Deep Drilling Ac- 
1047.00" PC Ri A05S/MF A01 


ayo Volume 3. Rock Physics. 
47,068 PC AO7/MF A01 


Research. Volume 4. a Descrip- 
November 1988- 1990. 
147,069 PC A07/MF A01 


me Bem Research. Volume 5. 
oon Final oon November 1988-, 
PB91-195933/GAR 147.0 


GRI-91/0002 
Gas Laboratory House ga Heating Test Results. Topical 


Report, January-May 1988. 
PB91-195842/GAR 146,071 PC A10/MF A02 


GRI-91/0003 


Evalua- 
PC A06/MF A01 


House Zoned Cooling Test Results. Topical 


Report, June- 1988. 

PB91-195859/GAR 146,072 PC A07/MF A01 
GRI-91/0048 

Si Field = No. 3: Application of Advanced 

T in Tight Gas Sandstones. Travis Peak and 

Cotton Valley Formation, Waskom Field, Harrison County, 

Texas Reservoirs. leport. 

PB91-194282/GAR 147,063 PC A12/MF A02 
GRI-91/0052 

Enhanced Reserve and Productivity Evaluation in Tight Gas 

——2 Annual Technical Report, December 1 1969 Movers 

PB91-195867/GAR 
GRI-91/0057 


147,065 PC AOS/MF A01 


west Wyomi poate Nort 1989-January 4 1991. 
PB91- Swe ta 147,064 PC A04/MF A01 
GRI-91/0059 
Exploration-Production Studies in Newly Drilled Devonian 
Shale Gas Wells. Annual Technical Report, SS 1990- 


January 1991. 
PB91- 194266/GAR 147,061 PC A05/MF A01 
GRI-91/0071 


Basic Research on Natural Gas 


Annual Report, ember beet Ane: 
PB91-194332/GAI SoeiGan 7 PC A03/MF A01 


GRI-91/0097 
Development of a Variable-Speed Generator Driven by an 
pam Combustion Engine. Final Report J June 1989-De- 
PB91-1 95875/GAR 146,079 PC A04/MF A01 
GRS-A--1319 
Zusammenstellung und Bewertung der Methoden zur Beur- 
— der thermischen i leittechnischen Ein- 
ps wee vor und waehrend Einsatzes in Kernk- 
— 2 and appraisal of methods to 
thermal aging in computer controls before and 
during their operation in nuclear power plants) 
TIB/B91-00776/GAR 147, 165 PC EOS 
GSI--91-04(PREP) 
Delta-electron emission in fast heavy ion atom collision: 
TIB/B91-00790/GAR 147,614 PC | E09 
GULF-GA-A-12150 
HTGR Base Program. 
period ending May 31, 1972. 
DE91010425/GA 
H-1582-REV 
Stars: An Integrated General-Purpose Finite Element Struc- 
tural, Aeroelastic, Aeroservoelastic Analysis Computer 
Program (Ri 4). 
N91-21587/1/GAR 
H-1695 


Quarterly progress report for the 
147,137 PC A07/MF A01 


147,453 PC A08/MF A01 


Digital Signal Conditioning for — Test Instrumentation. 
N91-21135/9/GAR 45,158 PC A0S/MF A01 


HASL-300-ED.27-VOL.1 





Lab y (EML) proced 
manual. 27th edition, Volume 1. 
DE91010178/GAR 146,317 PC A99/MF E06 


HDL-TM-91-3 
n-Beam Dose Deposition Experiment: TIGER 1-D 
Thermoluminescent Dosime' 


Simulation Code versus metry. 
AD ASA 34 507/2/GAR 145,985 PC A03/MF A01 
HDL-TR-2192 





moe ney for IBM RS 6000 
Workstations, Models 320 320 and 530. 
AD-A234 505/6/GAR 147, 359 PC A03/MF A01 


HETA-88-236-2090 
Health Hazard Evaluation Report HETA 88-236-2090, 


Boston Globe, 
PB91-197467/GAR 146,737 PC A03/MF A01 
HETA-88-348-2081 


Health Hazard Evaluation Report HETA 88-348-2081, A.E. 
Staley Manufacturing Company, Decatur, Illinois. 


September 1,1991 OR-33 
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PB91-197475/GAR 
HETA-88-361-2091 

Health Hazard Evaluation Report HETA 88-361-2091, Caid- 

well —e Williamsport, pe dan 

PB91-197368/GA\ 146,735 /MF A01 
HETA-89-123-2082 

Health Hazard Evaluation Report HETA 89-123-2082, Fash- 

ion Tannery, New York. 

PB91-197350/GAR 146,734 PC A03/MF A01 
HETA-89-270-2080 

Health Hazard Evaluation —— HETA 89-270-2080, - 


risburg Steam Generation Facility, ss Pennsylvani 
PB91-197483/GAR 46,739 A03/MF ‘Ai 
HLRZ-90-091 
Inquenched i igation of fermion masses in the SU(2) 
sub L xSU(2) sub R fermion Higgs model. 
TIB/B91-00751/GAR 147,601 PC EOS 
HLRZ-90-101 


146,738 PC A03/MF A01 


Advances in lattice QED. 
T1B/BS1-00801/GAR 


HMI-B—477 


147,615 PC E09 


Surface area and porosity of graphitic material 
TIB/B91-00775/GAR 


HMRL-R-73-6 
Particle densitometer based on the acoustical resonance 
measurement. Sixth Progress report. 
DE91009979/GAR 147,278 PC A03/MF A01 
HUGHES/EDSG-R 160153 


watt Transformer/Rectifier. 
145,950 PC A03/MF A01 


147, 780 PC E17 


a Reliability M 
N91-21430/4/GA 
HUMRRO-FR-PRD-90-05 

Analysis of 1989 DoD Recruiter Survey Respondent Com- 


ments. 

AD-A233 913/3/GAR 145,047 PC A03/MF A01 
HUMRRO-IR-PRD-89-28 

pose | the Selection, on eee and Utilization of 

poy beng listed Personnel: 1988 Fiscal Y 

AD- 750/9/GAR 146,954" PC A0S/MF A01 
1AR-AN-69 

Turbulent Boundary Layer Solution for Two-Dimensional 

Compressible Flow Using Mixing Li and pte noch Tur- 

bulence Models (Resoksion du Prob! des Couches Li- 

mites Turb Bidimensionnelles au 

Moyen d des Modeles de Turbulence K-epsilon de de Lon- 


de Melange A\ 
D-A233 771/5/GAR 145,083 PC A03/MF A01 

1C-90/276 

pli mmr in K(sup Bayes -bar(sup 0)) ~_—- 3 pi 

from chiral fourth-order 

including when a + aedinee and rescattering eff 

DE91618125/GAR 147,494 PC AO: ‘(A03/MF A01 
1C-90/279 





ys 
derwvatve terms, 


Structure breaking and electron localization in liquid cryo-. 


lite-sodium solutions. 

DE91618515/GAR 
1C-90/281 

Elastic constants of the hard ng system in the self-con- 


sistent free volume approximatio 
DE91617800/GAR 147,389 PC A03/MF A01 


1C-90/282 
ne and magnetostriction in a degenerate rigid 


DE91617791/GAR 147,388 PC A03/MF A01 


(C-90/284 
Superconductivity in doped antiferromagnets 
DE91618100/GAR 147,392 


1C-90/285 


Kinetic equation for irreversible —. 
DE91618516/GAR 45, PC A03/MF A01 
1C-90/290 
ic toroid polarizability of atomic hydr 
DE91617732/GAR 147,487 
1C-90/291 
Witten-Jones invariant for flows on a 3-dimensional mani- 


fold. 

DE91617576/GAR 147,480 PC A03/MF A01 
1€-90/296 

Effective interaction derived from HJ potential for use in 

TDA and FPA calculations. 

DE91618304/GAR 147,498 PC A03/MF A01 


1C-90/303 
Parametrization of all homomorphisms from PGL(2,Z) into 


PGL(2,q). 

DE91617577/GAR 146,601 PC A03/MF A01 
1C-90/344 

Study on the thermodynamics of liquid-gas phase transition 

for asymmetric polarized nuclear matter. 

DE91618341/GAR 147,500 PC A03/MF A01 


1C-90/345 
Effect of the proton excess parameter on the properties of 


neutron star. 
DE91618067/GAR 147,491 PC A03/MF A01 
ICASE-16 


145,532 PC A03/MF A01 


PC A03/MF A01 


A05/MF A01 


Preliminary Calibration of a Generic Scramjet Combustor. 
N91-21139/1/GAR 145,685 PC A03/MF A01 


ICASE-91-17 
Probability Distribution Functions in Turbulent Convection. 
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AD-A233 795/4/GAR 
ICASE-91-21 

Singularities in Water Waves and Ra 

AD-A233 793/9/GAR 147,1 
ICASE-91-22 

Predicting Chaos for Infinite ees t 

tems: The Kuramc 

AD-A233 792/1/GAR 
ICASE-91-26 

Uniform Hi P One Spectral Methods for One and Two Di- 


AD-A234 180/8/GAR 145,085 PC A04/MF A01 
ICASE-91-30 
Nonlinear Stability of a High-Speed, Axisymmetric Boundary 


Layer. 

AD-A234 179/0/GAR 145,084 PC A03/MF A01 
ICASE-91-31 

One-Sided Filters for Spectral Fourier Approximations of 


Discontinuous Functions. 
N91-21801/6/GAR 146,603 PC A03/MF A01 
ICASE-91-33 


Numerical Recovery of Certain Discontinuous Electrical 


S. 

N91-21800/8/GAR 147,570 PC A03/MF A01 
ICMA-91-157-PT-2 

NFEARS: A Nonlinear Adaptive Finite Element Solver. Part 


2. User's Manual. 

AD-A234 416/6/GAR 145,827 PC A04/MF A01 
ICMA-91-158 

Sensitivity of Solutions of Parametrized Equations. 

AD-A234 265/7/GAR 146,595 PC A03/MF A01 
IDA-D-898 


Ada Software Portability and Level 2 System Simulator Inte- 


ewe Issues. 
D-A233 757/4/GAR 146,955 PC A03/MF A01 
IDA/HQ-89-34965 

— of U. S. Defense Systems on Foreign Tech- 


AD Azas 759/0/GAR 146,956 PC A12/MF A02 
IDA/HQ-90-35673 


Improving the Classification Efficiency of the Armed Serv- 
ices Vocational Aptitude Battery Through the Use of Alter- 
native Test Selection Indices. 

AD-A233 760/8/GAR 146,957 PC A07/MF A01 


IDA/HQ-90-35835 
Technical Santas for the ATCCIS Architecture. ATCCIS 


AOAZED abi 491 TeIGAR 146,868 PC A22/MF A03 
IDA/HQ-90-36648 

Workable Approach to Naval Arms Control: Development of 

Confidence-Building Measures at Sea. 

AD-A233 758/2/GAR 145,361 PC A05/MF A01 
IDA/HQ-90-36708 


Ada neg vee Portability and Level 2 System Simulator Inte- 
ration 
146,955 PC A03/MF A01 


147,274 PC A03/MF A01 


igh-Taylor Instability. 
PC A03/MF A01 


namical Sys- 
ase Study. 
“147,273 "PC A03/MF A01 








D-A233 757/4/GAR 
IDA-P-2326 
—— of U. S. Defense Systems on Foreign Tech- 


paw or 759/0/GAR 146,956 PC A12/MF A02 
IDA-P-2427 

Improving the Classification Efficiency of the Armed Serv- 

ices Vocational Aptitude — Through the Use of Alter- 


native Test Selection Indice: 
AD-A233 760/8/GAR 146,957 PC A07/MF A01 
IDA-P-2459 


Technical Standards for the ATCCIS Architecture. ATCCIS 
aper 25. 


AD-AzSO aor 491/6/GAR 146,868 PC A22/MF A03 
IDA-P-2521 

Workable Approach to Naval Arms Control: Development of 

Confidence-Building Measures at Sea. 

AD-A233 758/2/GAR 145,361 PC A05/MF A01 
IEN-SEPRAD-04/87 

— preliminar de consequencias radiologicas em caso 

tes com fontes de radiacao nos laboratorios do 

Depevtainanto de Fisica do IEN, ciclotron e 7 anexos. 

(Preliminary analysis of radiologic 

cases with radiation sources in laboratories of the Physics 

Department of the IEN, cyclotrons and laboratories an- 


nexed). 
DE91619019/GAR 147,116 PC A03/MF A01 
1GC-106 





Activity report of Reactor Physics Division - 1988. 

DE91619243/GAR 147,501 PC A06/MF A01 
IGC-107 

Compatibility studies of copper, brass and cupronickel with 

DE91618664/GAR 147,173 PC A03/MF A01 
"aes 

er-based ae a system 

Des teresea/oa 145,045 PC A04/MF A01 
IGC-110 

Preparation and characterisation of sup 

tectors. 

DE91619394/GAR 147,504 PC A03/MF A01 
1GC-111 

Materials Science Division progress report 1986-1988. 


~~ 





ited drop de- 


DE91618646/GAR 
ay 


report of Reactor Physics Division - 
ay 19244/GAR 147,502 


IGC-113 
Glow discharge lamp: a light source for optical emission 


spectro: 4 

DE91619433/GAR 146,529 PC A03/MF A01 
IGC-115 

Installation and calibration of a lung counter at Health and 


Safety Laboratory, IGCAR. 
DE91619036/GAR 146,767 PC A03/MF A01 
IGC-117 
Creep rupture properties of solution annealed and cold 
work‘ 316 stainless steel - 
DE91618658/GAR 147,11 PC A03/MF A01 


ITRI-E06620-4-VOL-1 
Compilation of 1989 Annual Reports of the Navy ELF Com- 
munications oa Ecological Monitoring Program. 


Volume 1. Tabs A, 
AD-A229 324/9/GAR 145,738 PC A23/MF A03 
IITRI-E06620-4-VOL-2 
Compilation of 1989 Annual Reports of the Navy ELF Com- 
munications System Ecological Monitoring Program. 
Volume 2. Tabs C-F. 
AD-A229 325/6/GAR 145,739 PC A20/MF A03 
ITRI-E06620-4-VOL-3 
Compilation of 1989 Annual Reports of the Navy ELF Com- 
munications System Ecological Monitoring Program. 


Volume 3. Tabs G, H 
AD-A229 3067 4/GAR 145,740 PC A19/MF A03 


INDC(NDS)-243/M7 
IAEA consultants’ meeting: 9th meeting of atomic and mo- 
jal data centres and ALADDIN network, Vienna, Sep- 


ber 20 and 21, 1990. ee report. 
DED1617714/GAR 147,486 PC A06/MF A01 
INIS-BR-2375 


Tecnicas de preparacao de amostras para observacao de 

filmes finos por micr ia eletronica de transmissao. 

(Technique of sample preparation to observation of thin 

films by transmission electron microscopy). 

DE91619395/GAR 147, 993. PC A03/MF A01 
INIS-GB-270 


Second report of RADMIL on radon. A survey of exposure 
to radon daughters in Lancashire homes. 
DE91618696/GAR 146,202 PC A03/MF A01 


ONS-25-276 


146,436 PC A12/MF A02 


1989. 
PC A06/MF A01 





y in ener samples 


DESt618752/GAR. 146,204 PC A03/MF A01 
INIS-GB-279 


a Advisory Committee of the Inspection Valida- 


in Centre seventh report. 
DEd1619237/0AR 147,140 PC A03/MF A01 
INIS-GB-280 
Fourth annual hed plutonium oo published. 
DE91619465/GAR 7,170 PC A03/MF A01 
INIS-MF-12162 


rischon  Universitact tA der Universitaet und der Tech- 
fl 198: 


nischen 9. 
und der Tech- 
nischen Univeretnet Muenchen. — report 1989). 
DE91741141/GAR 147,565 PC A10/MF A02 
INIS-MF-12163 
Niedersaechsisches Institut fuer Radiooekologie. Jahresber- 
icht 1989. (Niedersaechsisches Institut fuer Radiooekologie. 


Annual report 1989). 
DE91741090/GAR 146,206 PC A08/MF A01 
INIS-MF--12183 
Deutsch-amerikanische Zusammenarbeit auf dem Gebie' 
der Behaeltertechnologie fuer radioaktive Stotte. (tora 
arrangement on cooperation and technical exchange be- 
tween the USA and the FRG on research related to radio- 
active material tran: tion). 
TIB/B91-00824/GA 
INIS-MF--12184 
Kernforschungszentrum Karisruhe. Forschu und 
et ramm 1991. Stand: 28.11. 1990. arisruhe 
Nuclear Research Center. Research and development pro- 
ram 1991. As of November 28, 1990). 
1B/B91-00797/GAR 145,082 PC E19 
INIS-MF--12186 
Mechanical long-term rties of nickel-base alloys for 
steam turbine boiti " Final report. 
TIB/B91-00821/GA 146,572 PC E09 
INIS-MF--12187 
Systemanalyse Mischkonzept. Abschiussbericht. Kurzfas- 
sung. (Systems —* combined concept. Final report. 
$15 /691-00808/ AR 147,134 PC E09 
INIS-MF-12745 
Proceedings of the fourth Conference on Nuclear Sciences 
and Applications. Vol. 2. Radiation sources; application and 


techno nce. 
DE9100: 147,466 PC A19/MF A03 
INIS-MF-12757 
Annual report : 1989-90. 
DE91619574/GAR 








146,369 PC E17 


146,095 PC A07/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


INIS-MF-12759 
Etudes des principales sources d’erreurs en spectrometrie 
ma. Application a la mesure des sections efficaces. 
Study of principle error sources in gamma spectrometry. 
ition to cross ‘ement). 
DE91619358/GAR 147,503 PC A08/MF A01 
INIS-MF-12760 
Verteilung und Wand von Radionukliden in Boeden 
und deren Aufnahme in Pflanzen nach dem Reaktorunfail in 
. (Distribution and migration of radionuclides in 
ir uptake in plants after the Chernobyl reactor 


DE91618697/GAR 146,203 PC A14/MF A02 
INIS-MF-12764 


Prehled anotaci vydanych titulu publikaci v Rade Bezpec- 
nost — zarizeni v letech 1975-1989. (List of ab- 
oe of ications in the series Safety of Nuclear Facili- 
DE91619563/GAR 


publica! 
the years 1975-1989). 
146,088 PC A04/MF A01 
INIS-MF-12767 


pe rere radiactiva de la simetria CP. (Radiative violation 
ol s 
147,492 PC A07/MF A01 





P-symmet 
DE91618109/GAR 

INIS-MF-12770 
Medida y calculo de secciones eficaces de excitacion e 
ionizacion de niveles atomicos por impacto de electrones. 
poe peer and calculation of excitation cross sections 


and level ionization by electron impact). 
DE91617767/GAR 147,488 PC A18/MF A03 


INIS-MF-12771 


Determination des spectres en energie de neutrons rapides 
par la methode de Monte-Carlo. (Determination of fast neu- 


trons ener, — by Monte-Carlo Method). 
DE916182e4/ AR 147,497 PC A06/MF A01 
INIS-MF-12772 


Second Australian conference on geochronology, Sydney 
1989: work: no and abstracts. 
DE91003062/ 146, 998 PC A04/MF A01 


INIS-MF-12773 
—e power and the nuclear fuel cycle. Status Report 


DE91619459/GAR 146,093 PC A03/MF A01 
INIS-MF-12774 
ANSTO training. 
DE91619566/GAR 
INIS-MF-12775 
Submission to the Senate Standing Committee on Industry, 
Science and Technology Inquiry into the impact that Austra- 
lian industry, science and technology can make to reducing 
the impact of the Greenhouse effect. 
DE91619460/GAR 146,094 PC A04/MF A01 


INIS-MF-12776 
Safety handbook. 
DE91619567/GAR 

INIS-MF-12777 
Plan to cope with at the 
of the Australian Science wn Technology Organization, 


Lucas Heights, NSW. 
DE91619328/GAR 147,117 PC A03/MF A01 
INIS-MF-12778 


Uranium demand, supply and prices, 1991-2000: A report to 
Greenpeace. Final R ; 
147,049 PC A06/MF A01 


147,100 PC A03/MF A01 


147,120 PC A04/MF A01 





pea 
DE91619461/GAR 
INIS-MF-12779 
Alligator Rivers analogue project. First annual report 1988- 


1989. 
DE91618691/GAR 147,129 PC A08/MF A01 
WMB-10-805 
bet it of Australia and the 
ea of the po Republic of Epyet concerning Co- 
ation in the Peaceful Uses of Nuclear Energy and the 
Transfer of Nuclear Material between Australia and the 
Arab Republic of Egypt and Agreed Minut 
DE91619475/GAR 147,171 °PC A03/MF A01 
INIS-XN-288 
Order no 206 een medical surveillance of work with 
ionizing radiatio 
DE91619484/GAR 146,768 PC A03/MF A01 
INIS-XN-289 





else om transport af radioaktive stoffer. (Order 
in the tra of radioactive materials) 
DE91619521/GAR 147,119 PC A03/MF A01 


INIS-XN-290 





Cneeuee No 286 om 1 
medicinsk brug. (Order no. 286 on sy pe p+ oy 


ment for medical use). 
DE91619485/GAR 146,650 PC A03/MF A01 
INIS-XN-291 
Ordonnance atomique - Modification du 28 — 1987. 
(Atomic ordinance - amendment of 28 October 1 
DE91619478/GAR 146,083 PC A03/ MF A01 


INIS-XN-292 


A, 





endtgoereise om di for ioniser Straling. 
(Order on dose limits for ionizing radiation tion) 
DE91619486/GAR 146,769 PC A03/MF A01 
W8S-KN-283 

B dt ise nr 485 om del: ne radioaktive 
caer a 2 sygehuse laboratorier my. (Order No 485 on the 
use of lmacnied radioactive sources in hospitals, laborato- 
ries, etc). 





DE91619487/GAR 
INIS-XN-294 


146,651 PC A03/MF A01 


om brugen af rontgenaniaeg m.v. 


Pree og ylind r 657 

657 on the use of X-ra’ 

1E91619488/GAR 146, ee Pe AG3/MF A01 

INIS-XN-295 
No 1245 - Asetus atomivastuulain muuttamisesta annetun 
lain voimaantulosta. ee No 1245 bringing into force 
Se nS Se ee amend the Nuclear Liability 


Act). 
DE91619525/GAR 146,085 PC A03/MF A01 
INIS-XN-296 


No 410 - Asetus saeteilysuojauslaissa tarkoitettujen turvalli- 
suusi (Ordinance No 410 on author- 


: om 
ity to issue sai ay Ay 

DE91619476/GAR 147,172 PC A03/MF A01 

INIS-XN-297 
Loi no 90-488 du 16 juin 1990 modifiant la loi no 68-943 du 
30 octobre 1968 relative a la responsabilite civile dans le 
domaine de l’energie nucleaire. (Act No 30-488 of 16 June 
1990 amending Act No 68-943 of 30 October 1968 on third 
liability in the field of nuclear e 
E91619526/GAR 146, "PC A03/MF AO1 

INIS-XN-298 
Cores 20, S020 Ge 50 Dein 108) eneenes fe eat te 
63-1228 du 11 decembre 1963 relatif aux installations nu- 
cleaires. (Decree No 90-78 of 19 Jan 1990 amending 
Decree No 63-1228 of 11 December 1 on nuclear in- 


stallations). 
DE91619479/GAR 146,084 PC A03/MF A01 
INIS-XN-299 


Loi no 90-397 = 11 mai 1990 autorisant la ratification du 
pro’ int modification de la pay ap erga ne 
1960 sur la reapeneantie civile dans le domaine de |’ener- 
gie nucleaire, amendee par le protocole additionnel du 28 
janvier 1964, et du — portant modification de la con- 
vention du 31 janvier 1963 complementaire a la convention 
de Paris du 29 juillet 1960 sur 


par le proto- 
= bo perma du 28 janvier 1964. (Act No apd of 11 
~ b rizing ratification be the Protocol...). 
DE! 1619587/CAR 46,087 PC ‘AOa/ME A01 
INIS-XN-300 


Arrete du 15 janvier a, o— les — d’etablissement 
et de transmission des s' 
nements ionisants du pv 
radioactives. (Order of 15 January 1990 fixing the rules for 
popes transmitting ionizing radiation exposure sta- 
tical data —- mining ae e substances). 
DEON 61 9489/GAR 7,050 PC A03/MF A01 
INIS-XN-301 
Arrete du 4 aout 1989 relatif . a de rejet d’ef- 
fluents radioactifs liquides = Production nu- 
cleaire Cattenom (tranches 3 S * “Onder of 4 4 August 
1989 on licensing liquid ioactive effluent rel 
the Cattenom nuclear a centre (units 3 and 4‘). 
DE91619490/GAR 147,118 PC A03/MF A01 
INIS-XN-302 
Decret no 90-222 du 9 mars 1990 completant x a 
neral des industries extractives institue par le decret no 
-331 du 7 mai 1980. (Decree No 90-222 of 9 March 1990 
psp yony Be the tes regulations _ extractive indus- 


tries set by Decri 80-331 of i! an ag 3 
DE91619491 /GAR 5 A03/MF A01 
INIS-XN-304 
Arrete du 30 novembre 1989 relatif a l’enrichissement de la 
were de l’ingenierie nucleaire. (Order of 30 novem- 
ber 1989 on enrichment of nuclear engineering terminolo- 





Bs1619532/GAR 
INPE-4740-PRE/ 1415 
Variability of the Sq Focus Position in the South American 


Continent. 

N91-21652/3/GAR 145,308 PC A03/MF A01 
INPE-5075-PRE/ 1594 

Caracterizacao DA Acao Antropica Num Trecho Do Medio- 

Baixo Vale Do Rio Mearim (Ma) Atraves de Imagens LAND- 

SAT-TM (Characterization of Antropic Action in the Mearim 

(Ma) Middle-Low ad Through pry gly imagery . 

N91-21620/0/GAR 147,083 PC A04/ 01 
INPE-5090-MD/44 

D de Radi 


tectors). 
N91-21847/9/GAR 
INPE-5120-RPE/627 
Discriminacao de Unidades Litologicas No No Baixo Vale 
Do Rio Curaca Ayam Atraves de Reaices Por Processa- 
mento Digital de Dados Mss-LANDSAT 3 (Discrimination of 
Lithological Units in the Lower Valley of the Curaca River 
Gohiel, Through Enhancement of Digital Processing of 


ISS-LANDSAT-3 Data). 
N91-21613/5/GAR 147,013 PC A12/MF A02 
INPE-5124-RPE/629 


eo of a Matrix Theorem Prover for Proposition- 


al 
N91- 1 TTA BIGAR 145,840 PC A08/MF A01 
INPE-5125-RPE/630 


Caracteristicas Espectrais de Culturas E Rendimento Agri- 
cola (Spectrai Characteristics of Agricultural Crops and 


NS131619/2/GAR 145,191 PC A09/MF A01 
INPE-5127-RPE/632 

Projeto de Estudo Experimental de Ondas E Turbulencias 

Em Plasmas (Experimental Study Project of Plasma Waves 

and Turbulences). 


147,182 PC A03/MF A01 





(Nuclear Radiation De- 
147,571 PC A04/MF A01 


INPE-5177-PRE/ 1646 


N91-21896/6/GAR 
INPE-5136-PRE/ 1624 
in Geologic Mapping: A Comparative Study 

wh Several Femete lemote Sensing Products in the Curaca River 


147,011 PC A03/MF A01 


147,352 PC A03/MF A01 


Valley, Bava. 

N91-21608/5/GAR 
INPE-5140-PRE/ 1628 

Unusual Case of Meter Wave Type-3 Bursts Leading Milli- 

meter-Wave Bursts. 

N91-22064/0/GAR 145,296 PC A01/MF A01 
INPE-5143-PRE/ 1631 

NGC3309: An S-Shaped Radio G in a Nearby Cluster. 

N91-22054/1/GAR 145,392 PC A02/MF A01 
INPE-5151-TDL/424 

Ideal, Uma Interface bya m Liguagem Natural P; 

ee pala Dialog ntrace in a Nat 

al Language for omer Systems 

N91-21742/8/GAR 145,899 PC A12/MF A02 
INPE-5152-RPE/634 
jatricial es 5410 


No Processador M: 
in the Matrix Processor Fps-5410). 
145,783 PC A04/MF A01 


Do Gpi 

(Utilization of GPI 

N91-21747/1/GAR 
INPE-5154-TDL/425 

Identificacao de Necessidades de Informacao Em Um Insti- 

Se ee ition Needs in a 

Research Institute). 

N91-21967/5/GAR 145,076 PC A07/MF A0O1 
INPE-5157-PRE/ 1636 


Real Time Assisted Tracking for Low Earth Orbit Satellites. 
N91-21170/6/GAR 147,657 PC A03/MF A01 


INPE-5158-PRE/ 1637 
OD System for the First Brazilian Satellite-Software Testing, 


Analysis, and 

N91-21169/8/GAR 147,656 PC A03/MF A01 
INPE-5159-PRE/ 1638 

Attitude Control Simulation of the Data Collecting Satellite: 


ScD2. 

N91-21218/3/GAR 147,667 PC A03/MF A01 
INPE-5160-RPE/635 

Monotone Decreasing Algorithm for the 0-1 Multiknapsack 


N91-21745/5/GAR 146,615 PC A03/MF A01 
INPE-5161-RPE/639 
Projeto E Construcao de Um Circuito Formador de Pulso 


6 ne ign and Construction of a 
Formed Pulse Circuit for a Plasma i ). 
N91-21895/8/GAR 147,351 A03/MF A01 


pyres anno 
tudo Comparativo de Sinais de VLF NA Ri 
codon & WA Sean Ccompmative Saath of VLE Signals in 
the Antarctic Region). 
N91-21406/4/GAR 145,754 PC A06/MF A01 
INPE-5166-RPE/637 


Identificacao de Parametros DA Deriva de Sensores iner- 
cials (Identification of Parameters Derived from Inertial Sen- 


sors). 
N91-21746/3/GAR 147,092 PC A03/MF A01 
INPE-5170-PRE/1639 


an 2. Atraves de Um 
Urea do Mitra (Prgucton of nape Proportions 


Trough a Line inear Mixing Model; 
N91-2161 S/0/GAR "147,081 PC A02/MF AO1 


INPE-5171-PRE/ 1640 
Integracao de Dados de Diferentes Sistemas Sensores 
Atraves DA Tecnica de Transformacao ihs, Visando O 
Estudo DA Estrutura Intra-Urbana = Integration of Dif- 
ferent Sensor Systems Through the Technique of IHS 
Transformation, the Purpose and Study of Intra-Urban 


Structure). 
N91-21616/8/GAR 147,716 PC A02/MF A01 


INPE-5172-PRE/ 1641 


Banco de Dados 
Faixa Mineralizada 
seado Em 


NA 
2. Ba 


‘a Exploracao 
m Cuzn Do Pojuca (Caraj 
Remotos E de Elevacao oar phe Data Bank for 


Exploration in the 
Deposit, Based on 

ng ar and Elevation Data) 

N91-21617/6/GAR 
INPE-5173-PRE/ 1642 

Avaliacao de Areas ——- Utilizando-Se Dados TM/ 
Landsat (Evaluation of Indigenous Areas Utilizing TM/ 

LANDSAT Data). 

N91-21636/6/GAR 147,084 PC A02/MF A01 
INPE-5174-PRE/ 1643 

Temporal Variation of Areas Occupied by Aquat 

phytes in the Tucurui Reservoir Through 
N91-21607/7/GAR 


INPE-5176-PRE/ 1645 
Estudos boar ago Entre > Respostas Espectrais E Indices 
de | de Alteracao In' a 
(Correlative Sade yoo Spectral Responses and 
Weathering Indices of Alternate Weathered Cover). 
N91-21618/4/GAR 147,082 PC A03/MF A01 
INPE-5177-PRE/ 1646 
Verificacao de Pi E Propriedades Morfoambi 
tais, Em Imagens de Satelite, “Para Estudos Do Planeja- 
mento de Areas Litoraneas (Verification of Parameters and 


OR-35 


Geological 
Belt of the Pojuca oo — 
Geochemical, R 


fo 


147,052 PC A03/MF A01 


Aquatic Macro- 
t/TM Data. 
147,031 PC A02/MF A01 
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Environmental Properties, by Satellite Image- 
ty, for Studies o1 Coastal Region Planni ing). 

N91-21606/9/GAR 147,079 PC A02/MF A01 
INPE-5178-PRE/ 1647 

ea ngrepag nan oa © of the G 

wot ita or Goias Elevation: An yt 


TM-LANDSAT Data 
N91-21610/1/GAR 147,012 PC A02/MF A01 


INPE-5179-PRE/ 1648 





Be eee a Partir de Dados 
Noital Beta of Soybean 


M190 190 "oc aoa/Me A01 


Sarg hs 
de pony IDSAT ‘Sp 
en Cotton om LANDSAT/ 
NO1.21614/3/GAR 
INPE-5180-PRE/ 1649 
ee OS Depa See Pus Stew fee & pF 
Milho Atraves de Dados Mi = Temporais Do 
se ema of Direct ere re of 
and Corn Areas Through Multispectral! ‘em- 
Landsat/TM Data). 
[91-21609/3/GAR 145,189 PC A03/MF A01 
INPE-5184-PRE/ 1652 
Reflectancia Multiespectral TM/Landsat-5 Para O Sensoria- 
mento Remoto das Condicoes de - DA Cultura de 
Feijao (TM/LANDSAT-5 Multi for the 
Remote Sensi of the Condition of Bean Crop Vi 
N91-21604/4/GAR 145,188 PC AO: 
INPE-5186-PRE/ 1654 


oe omg and Trade-off Studies in Satellite Mechanical 


lecture. 
N91-21219/1/GAR 147,668 PC A02/MF A01 
INPE-5187-PRE/ 1655 
in Assessing Changes in the Use of Savanna 
S. 


E lems. 

N91-21605/1/GAR 147,078 PC A03/MF A01 
INPE-5188-PRE/ 1656 

Materials for Aerosp 

Surfaces. 

N91-21217/5/GAR 
INPE-5192-PRE/ 1660 

Stochastic Approach to the Problem of Spacecraft Optimal 


Manoeuvres. 
N91-21171/4/GAR 147,658 PC A02/MF A01 
INPE-5196-MD/45 


Analise de Metodos Numericos - Metodos Autocorretivos - 
Volume 3 (Numerical Analysis Methods. Volume 3: Autocor- 


rection Methods). 

N91-21807/3/GAR 146,604 PC A06/MF A01 
INPE-5198-TDL/427 

Study of Asymmetrical Electric Discharges Using Particle 


Simulation. 
N91-21432/0/GAR 146,003 PC A07/MF A01 
INPE-5200-RPE/639 
Analise Comparativa DOS Dados Avhrr/Noaa E TM/LAND- 
SAT NA Delimitacao Do Contato Savana/Floresta: Resulta- 
dos Preliminares Aap go Analysis of Avhrr/Noaa and 
TM/LANDSAT Data in the Delimitation of Savanna/Forest 
Area: Preliminary Results). 
N91-21611/9/GAR 147,080 PC A03/MF A01 
INPE-5202-PRE/ 1664 
Remote Sensing Estimation of Total Chlorophyll ment 
Distribution in Barra Bonita Reservoir. siting 
N91-21603/6/GAR 147,030 PC A03/MF A01 


INPE-5203-PRE/ 1665 
Proposta Metodologica Para O Estudo Ambiental E DA Es- 
truturacao Do Espaco — Metropolitanas 
(Proposed Me rent om Aged = — A 
men tructure in Metr 
NOT-O1S1 GAR 


ea). 
14. iT Pe A02/MF A01 
INPE-5204-PRE/ 1666 
Evaluation of TM/LANDSAT-5 Bands in the Discrimination 


of Wheat and Bean 

N91-21602/8/GAR 145,187 PC A03/MF A01 
INPE-5206-PRE/ 1668 

Determination of aed and Roll Angles with Respect to a 


Point on Earth Surfa 
N91-21215/9/GAR 147,626 PC A02/MF A01 
INPE-5207-PRE/ 1669 


Spectral Analysis 4 Annual Sunspot Series: An Update. 
N91-22060/8/GAR 145,295 PC A03/MF A01 


INPE-5208-TDL/429 
—- Estatistica de Precipitacao Associada a 





). 
/MF A01 





Vehicles Friction Drag Reduction 
147,666 PC A02/MF A01 


ing 
Frontal Systems in the South Region of of ‘Braz iN. 
N91-21672/1/GAR 145,331 PC A06/MF A01 


INPE-5212-MD/46 
Introducao_ AO eeecy cman de Imagens (Intro- 
duction to 


NO1-21612/ HIGAR oh a PC A03/MF A01 
INPE-5213-RPE/641 

Sondagens Audiomagnetoteluricas (Amt) NAS Proximi- 

dades das Minas de Camaqua (Rs) (Audiomagnetotelluric 

. Soundings in the Proximity of the Camaqua (Rs) 


he /5/GAR 147,020 PC A03/MF A01 
WUPE-6816-PRE/ 1672 


vag s AVHRR/NOAA a Partir DA Matriz 

: Es E Avaliacoes — 
tion from the Geodetic R 
and Evaluations). 


VOL. 91, No. 17 





> de | 
be Referencia G 
NOAA | Navi 


leference 
Matrix: S 


OR-36 


N91-21126/8/GAR 
INPE-5217-RPE/642 
Implementacao Em C+ + de Duas Classes Para O 
Processamento Morfi de Imagens (implementation in 
—_ _— of C (+ + ) For Morphological Processing of 
N91-21744/8/GAR 145,841 PC A05/MF A01 
IPNO-DRE-8926 
Laser-spectroscopy a of the shape transition 


in neutron-deficient gold 7 
DES! 732772/GAR 147,505 PC A01/MF A01 
IPNO-DRE-8933 
Tentatives de reproduction d’experiences de fusion froide. 
(Experiments in order to reproduce cold fusion results). 
DE91736316/GAR 147,510 PC A03/MF A01 
IPNO-DRE-8941 
Rapport d’activite 1986-1989 du Groupe de Radiochimie de 
IPN d'Orsay. (1986-1989 activity report of the Radioche- 


mistry Group of the Orsay IPN). 

DE91736317/GAR 145,480 PC A04/MF A01 
IPNO-DRE-8942 

Investigation of the particle stability of the isotopes (sup 

= and {sup 32)Ne in the reaction 44 MeV/nucleon (sup 

+ 

5E91736318/GAR 147,511 PC A03/MF A01 

IPNO-DRE-8943 


Quasi-particules loin de la Mer de Fermi. (Quasi particles 


far from the Fermi sea). 
DE91736311/GAR 147,508 PC A03/MF A01 
IPNO-DRE-8945 


Delta dans les noyaux. Experiences. (Delta in nuclei. Ex- 


Beo1740059/GAR 147,541 PC A03/MF A01 
IPNO-DRE-8947 
pe yrnege | of light neutron deficient nuclei: (sup 31)Ar 


and (sup 2 decays. 
147,538 PC A03/MF A01 


147,678 PC A02/MF A01 


7)S 

DE91740645/GAR 
IPNO-DRE-8949 

we forward studies of projectile-like fragments by using a 

telescopic mode of a double spectrometer 

DE91740647/GAR 147,540 ‘PC A03/MF A01 
IPNO-DRE-9001 

Enrichissement du calcium naturel en isotope (sup 48) Ca 

par electromigration en sel fondu. (Enrichment of natural 

calcium with (sup 48) Ca by eer y er in molten salt). 

DE91740740/GAR PC A03/MF A01 
IPNO-DRE-9002 

Study of giant resonances and high excitation energy struc- 

tures with coincident light Prete Particles. 

DE91740605/GAR 147,520 PC A03/MF A01 
IPNO-DRE-9003 

Peripheral reactions with 200 MeV/u krypton ions 

DE91740604/GAR 147,519 PC A02/MF A01 
IPNO-T-8908 

Conception et optimisation d'un nouvel appareil de mesure 

en temps reel des aerosols radioactifs emetteurs all 

(Conception and optimisation of a new apparatus for the ra- 

dioactive aerosols alpha emitters measurement in real 


time). 

DE91740665/GAR 147,103 PC A04/MF A01 
IPNO-T-8912 

Etude des voies inelastiques nucleon-nucleon dans la reac- 

tion p + p yields pi (sup -) + X et recherche de reson- 

ances dibaryoniques d’isospin 2. (Study of the nucleon-nu- 

cleon inelastic channels in the pp yields pi (sup -)X reaction 

and search for the isospin 2 dibaryons resonances). 

DE91740592/GAR 147,512 PC A07/MF A01 
IPNO-T-8913 

Electroproduction de pion au seuil sur le nucleon. Contribu- 

tion a la mesure du facteur de forme axial du nucleon. 

(Pion electroproduction at threshold on the nucleon. Contri- 

bution to the measurement of the nucleon form factor 

DES!) 740656/GAR PC A06/MF A01 
IPNO-T-8914 

Mise au point d’un dispositif de spectroelectrochimie rapide. 

Applications a l’etude cinetique des reactions redox Eu(Ill/ 

Il), Ce(IV/IIl) et U(VI/V). Lee ey ~ core ap of 

a fast spectroelectrochemical device. Applications to the 

reaction kinetic study of the | Sud Cetin) and U(VI/V) 


redox processes). 

DE91740654/GAR 145,534 PC A08/MF A01 
IPNO-T-9001 

Contribution a l’etude des noyaux d’or et de platine: transi- 

tion de forme par spectroscopie laser. (Contribution to the 

study of gold and platinum nuclei: shape transition by laser 


OeS174086e GAR 147,542 PC A07/MF A01 
IPNO-TH-8907 

Semiclassical expansions for ones N fermion systems. 

DE91740660/GAR 147,544 PC A04/MF A01 
IPNO-TH-8928 

Classical diffusion of a particle in a one-dimensional 


random force field. 
DE91740661/GAR 147,545 PC AO5/MF A01 
IPNO-TH-8933 
Connexion de Berry. (Berry's connection). 
DE91740646/GAR 147,539 PC A04/MF A01 
IPNO-TH-8938 
Rainbow effects in nuclear scattering angular distributions. 
Phase rules. 


DE91732850/GAR 
IPNO-TH-8950 


147,507 PC A03/MF A01 


T logical field theory: zero-modes and renormalizatio' 
DE91740735/GAR 147,559 PC A03/MF A01 


IPNO-TH-8958 
Analysis of the generator coordinate method in a study of 


shape isomerism in (sup 194)Hg. 
DE91740662/GAR 147,546 PC A04/MF A01 


IPNO-TH-8967 
Concept de quasi-particules: aspects relativistes. (Quasi- 
icle concept: relativistic aspects). 
E91740641/GAR 147,534 PC A03/MF A01 
IPNO-TH-8979 
a maa local potentials equivalent to a non local po- 


ential. 
5£91740734/GAR 147,558 PC A03/MF A01 
IPNO-TH-8984 
Hadronic and subhadronic degrees of freedom in nuclear 


91740644/GAR 147,537 PC AOS/MF A01 
IPNO-TH-9001 


Interpretation of the Wigner transform. 
DE91740733/GAR 147,557 PC A03/MF A01 


IPNO-TH-9002 


Winding of Planar Brownian Curves. 
DE91740732/GAR 147,556 PC A03/MF A01 


IPNO-TH-9003 
sup 3He impurities on liquid (sup 4)He: possible existence 


of excited states. 
DE91740663/GAR 147,547 PC A04/MF A01 
IPNO-TH-9006 


Characteristic function and Spitzer's law for the winding 
angle distribution of planar rae curves. 
DE91740731/GAR 147,555 PC A03/MF A01 


IPNO-TH-9014 


Trying to stabilize a soliton in the one-loop sigma-model. 
DE91740730/GAR 147,554 A03/MF A01 


WPNO-TH-0016 
ing on an h 


field. 
DE91740737/GAR 
IPNO-TH-9018 
Autocorrelation function and quantum recurrence of Wave- 


ckets. 
B91 740738/GAR 147,562 PC A03/MF A01 
IPNO-TH-9025 
peer ven HI ions and ion of the 


rdeformed bands in mercury. 
Bt '91740739/GAR 147,563 PC A03/MF A01 
IPNO-8948 
Goeataion pour bd Dag op des chambres a fils de 
SPES 3 of the construction of multiwire pro- 


portional pes ay ron SPES 3). 
DE91736315/GAR 147,509 PC A04/MF A01 
IRS/PUB1501 (10-90)-REV 


Evaluation of the IRS System of Projecting Enforcement 
Revenue (1990 Update). 
145,069 PC A06/MF A01 





torus in a constant magnetic 
147,561 PC A03/MF A01 





PB91-190199/GAR 
ISBN-0-309-04439-1 


Science, Medicine and Animais. 
N91-21697/8/GAR 


ISBN-0-934213-34-8 
ner of ae Ss. rate Datafiles for Mainframes and 


mput 991 

PeoT 186062/AR 146,380 PC$62.00/MF$62.00 
ISBN-0-946691-32-0 

Assessment and Repair of Fire-Damaged Concrete Struc- 


tures. 

PB91-192591/GAR 145,419 PC E06/MF E06 
ISBN-3-88457-150-8 

Reconciling a Interests in Public Sector Information: 


e Ap 
PB91- 191992/GAR 146,372 PC A04/MF A01 
ISBN-3-88457-182-6 
Classification Scheme for Declarative Pr 
guage ages: Syntax, Semantics and Operational Models. 
B91- 191957/GAR 145,851 PC A05/MF A01 
ISBN-3-88457-183-4 
Solution of Partial Differential Equations on the INTEL 


iPSC/2 Hypercube. 
PB91-191965/GAR 145,852 PC AQ4/MF A01 


ISBN 3-89026-101-9 
Semaine der Fichtenbestaende in den Raeumen 
Wiesbaden-Taunus und Hessischer Spessart in den Jahren 
1977, 1980 und 1983. (Sulfur load to the spruce stands in 
the regions Wiesbaden-Taunus and Hessischer Spessart in 
the years 1977, 1980, and 1983). 
TIB/B91-00768/GAR 146,160 PCE14 


ISBN 3-89205-081-3 


- iebewusste Shenae 
erfahren zur Berechnun 

basuden. (Energy-conscious aiding ‘Gusign. 

gag for the calculation of the heat demand of build- 


De8i769194/GAR 146,090 PC A08/MF A01 


145,075 PC A03/MF A01 


ramming Lan- 


4. Leitfaden sowie 





NTIS ORDER/REPORT NUMBER INDEX 


ISBN 3-89429-072-2 
Experimental investigation into the influence of neutron 
energy, angle of incidence and shape on the re- 
sponse of individual neutron dosemeters: Experimental pro- 
cedure and sum of results. 
TIB/B91-00767/GA 146,776 PC EOS 
ISBN 3-89429-075-7 
Saye study of phantoms for individual neutron do- 


T1B/8%1-00766/GAR 146,775 PC EOS 
ISBN-82-7542-003-2 
From Earth to Space and Back: Selected Papers on Nor- 
; Activities. 


in Space 
N91-21159/9/GAR 147,679 PC A04/MF A01 
ISBN-91-576-4345-8 
Effect of Provenance and Spacing on Stem Straightness 
——— of = with Spike Knots in LF yea sylvestris 


lorthern Sweden and Countrywide M 
PB91- 192724/GAR 146,989 ree A03/MF A01 
ISBN-91-7848-228-3 


Hallfasthet och S' hos Limtrae med Lameller av Mas- 


ityvhet 
kinsorterat Virke (Strength Testing of Glued Laminated 


Timber). 
PB91-194175/GAR 
ISBN-91-7848-250-X 
IPC7-Den Sjunde Internationella emery ors ome 
sen i Davos 1990 (IPC7: The International — meter In- 

@ (7th) in Davos, 1990). 
145,336 PC A03/MF A01 


146,584 PC A03/MF A01 





Cc 
PB91-194183/GAR 
ISBN-92-61-04161-2 
Recommendations and Reports of the CCIR, 1990 (Also 
nary A bly (17th). Held in Duesseldorf 
Germany. “Volume 1 and Annex to. Spectrum Utilization and 
loring. 
PB91-200014/GAR 145,764 PC E99 
ISBN-92-61-04221-X 


Recommendations and Reports of the CCIR, 1990 (Also 
decisions). Plenary Assembly (17th). Held in Duesseldorf 
Germany. Volume 6 and Annex to. Propagation in lonized 


Media. 

PB91-200071/GAR 145,756 PC E99 
ISBN-92-61-04231-7 

Recommendations and R of the CCIR, 1990 (Also 

Decisions). Plenary Assembly (17th). Held in Duesseldorf 

Germany. Volume 7 and Annex to. Standard Frequencies 

and Time Signals. 

PB91-200089/GAR 145,765 PC E99 
ISBN-92-61-04291-0 


Repos ~~. eng eee ag of the CCIR, 1990 (Also 
(17th). Held in Duesseldorf 
many Vela 11, Part 1 and Annex to. Broadcasting 


Service (Television). 
PB91-200147/GAR 145,766 PC E99 


ISBN-92-61-04301-1 


Recommendations and Reports of the CCIR, 1990 (Also 
Decision). Plenary Assembly (17th). Held in Duesseldorf, 
Germany. Volume 12. Television and Sound Transmission. 

PB91-200154/GAR 145,767 PC E99 


ISBN-92-6 1-04331-3 
Questions of the CCIR, 1990. Plenary Assembly (17th). 
Held in Duesseldorf Germany. Volume 15-1. Study Groups 
1, 12, 5, 6, and 7. 
PB91-200188/GAR 145,768 PC E99 
ISBN-92-61-04361-5 


Questions of the CCIR, 1990. Plenary Assembly (17th). 
yo in Duesseldorf Germany. Volume 15-4. Study Groups 
4 


and 9. 
PB91-200212/GAR 145,769 PC E99 
ISBN-92-835-0596-4 


G Physiological Protection = 
Nor -21720/8/ 8/GAR 45,390 PC AOS/MF A01 


ISBN-92-835-0597-2 


Rotary-Balance As ae for Aircraft Dynamics. 
N91-21156/5/GAR 145,125 PC A12/MF A02 


ISBN-92-835-0598-0 
Radio Wave Propagation Modeling, Prediction and Assess- 


ment. 

N91-21404/9/GAR 145,753 PC A07/MF A01 
ISBN-92-835-0608-1 

gaa of Mesh Generation to Complex 3-D Configura- 


NQ1-21464/3/GAR 145,131 PC A03/MF A01 
ISBN-92-9092-031-9 


Effets Economiques Indirects des Programmes de |’'Agence 
Spatiale Europeennne (Indirect Economic Effects of the Eu- 


an Space Agency name 
NO1-21975/8/G R 147,695 PC A03/MF A01 


ISBN-92-9092-098-X 


From Ground-Based to cee sub-mm Astronomy. 
N91-21986/5/GAR 145,229 PC A17/MF A02 


ISL-CO-203/90 


Propagation du Bruit des Helicopteres dans les Basses 
Couches de |’Atmosphere (Propagation of Helicopter Noise 


in the Low Atmosphere Layers). 
N91-21830/5/GAR 147,268 PC A02/MF A01 


ISL-CO-209/90 
vee Zur J aaa tae (Possibilities of 


Tr 
NOL ot Teter ‘SIGAR 145,124 PC A03/MF A01 








ISL-CO-240/89 
U ae wat Untersuchiungen Z Zn Ges ven Saw. 


‘Consider- 
ations and Studies for the C i Wie 


Coils for Inductive Launchers). 

Not21173/0/GAR 147,648 PC A03/MF A01 
ISL-R-110/90 

Interet des les Hyperveloces Non Guides dans la 

Lutte Art-Missle y pararogs of Nonguided Hypervelocity 

N91-21 174/8/GAR 146,807 PC AOS/MF A01 
ISL-R-119/89 

Calcul du Bruit d’E; et du Bruit de Charge Rayonnes 

Par UN Rotor en Voi d’Avancement (Calculation of Thick- 

Charge Noise Radiated by a Rotor in Forward 


Flight). 
N91-21831/3/GAR 147,269 PC A04/MF A01 
anes. 











a_ l'Aerodynamique 
gUN Carpe Fuso, Etude” Guaitatve (Infrared Thermo- 
raphy for litatin ly Study of a Slender 





). 
N91-21104/5/GAR 
ISL-R-123/89 
Sur les Methodes Pratiques d’Evaluation du Coefficient de 
Trainee de Frottement d’UN oie en Vol Libre Pract 
cal Methods to Evaluate the Friction Drag Coefficient of a 
Projectile in Free Flight). 
N91-21105/2/GAR 147,236 PC A06/MF A01 
ISL-R-124/89 
Unt hi Druck 1 Absorptionsiinien 
Heisser > an ce ameny (Study of the Absorption 
Lines Widened by the Effect of Pressure, Emitted by the 
Combustion Gases of ie Pi 
N91-21237/3/GAR 147,226 PC A03/MF A01 
ISL-R-125/89 
Etude Comparee des Coefficients Aerodynamiques Me- 
sures sur des Maquettes de Section Circulaire ou Carree 
de Grand ey en Ecoulement Su (Com- 
nts Measured 
Large 


145,112 PC A03/MF A01 





parison Study of the Aerodynamic Coe’ 
on Models with Circular or Squared wy and 


Elongation in Supersonic Flow). 
N91-21106/0/GAR 145,113 PC A03/MF A01 


ISL-R-126/89 


Durchwaermung von Duennen Koerpern im Hyperrasan 
jug _—- ees of Thin Bodies in Flight with very 


Low-Angled Trajectory). 
N91- OT OT/B/GAR 147,237 PC A03/MF A01 
ISN-88-87 
Calculs realistes be tigers avec a equations de Faddeev- 
‘akubowski. (Realistic alpha calculation with the Faddeev- 
Yakubowsky equa’ tions). 


DE91740632/GAR 147,526 PC A09/MF A01 
ISN-89-115 

Is it also possible to describe a system of correlated nu- 

cleons in its ground state by an independent icle state. 

DE91740603/GAR 147,518 A02/MF A01 
ISN-89-121 

Mesures de sections efficaces totales de reactions avec 

des faisceaux d’ions lourds stables et ee par la 

methode du rayonnement associe. (Measurement of the 

total reaction cross sections by means of stable and radio- 

active heavy ion beams and the associated radiation 


method). 
DE91740634/GAR 147,528 PC A07/MF A01 
ISN-8993 
Analyse micr ique dans |’approximation eikonale des 
collisions elastiques de hadrons a haute energie. (Micro- 
scopical = in the eikonal approximation of the ha- 
prone me elastic scattering). 
DE917. 3/6. R 147,527 PC A09/MF A01 
ISN-9006 
Hi nergy photons production in nuclear rea 
91 740002/ GAR 147,517 PC A08/ ME A01 
ISN-9010 
n-p-gamma Bremsstrahlung below 210 MeV bombarding 


energy. 

DE91740601/GAR 147,516 PC A03/MF A01 
ISN-9011 

Influence of the hexadecapole forces on the gamma vibra- 


tions in (sup 168)Er. 
DE91740736/GAR 147,560 PC A03/MF A01 
ISSN-0208-5658 


psec Sone ; Spaeeate Sensitivity in Computational 


Structural Mechanics. 
N91- 21871/5/GAR 147,448 PC A09/MF A01 
ISVR-TR-189 


One Way to Reduce Thermal Effects in a Piezoelectric 
Pressure Transducer Mounted in the Combustion Chamber 


of aC. 
N91 421487 A/GAR 145,712 PC A03/MF A01 
JHRP-89-15-F 
a gle Investigations on Latex Modified Concrete. Final 


Peet 190678/GAR 145,663 PC A11/MF A02 
JPL-PUBL-90-30 
Pe one of the First Workshop on Containerless Experi- 


mentation in Micr: 

N91-21331/4/GAR 147,566 PC A24/MF A03 
JUEL--2380 

Untersuchungen zum a 5 a zum thermomechanis- 

chen Verhalten ausgesuchter Siliciumcarbidqualitaeten im 


LAMP-90/1 


Ce of Cen Casenieee b hetemetaes. (in- 
of special sicon carbide grades in respect to tho apes 


in fusion reactors). 
Tis/B91-00810/ GAR 147,099 PCE14 


Spektrometrische Bestimmung der ane 

fuer Wasserstoff und Deuterium der Multi-Megawatt lonen- 

a | . cl den I i NI-1 und 
‘OR. (Spectrometric determination of the spe- 

NI-1 and Nee of TEXTOR). 

TIB/B91-00809/GAR 147,620 PC E09 


KAPL-4722 





and tensile properties of nitrogen containing 

vacuum atomized Alloy 690. 

DE91010695/GAR 146,552 PC A03/MF A01 
KBQ-FR-2 

Hydrocarbon-Fuel/Combustion-Chamber-Liner Materials 

NOT-21307)4/GAR 145,728 PC A06/MF A01 
KFK-PEF-77 

Simultane trockene ares one 2)-Sorption und katalytische 

NO(sub x)-Reduktion mit aktivierten . (Simul- 

taneous dry SO(sub 2)-sorption and NO(sub x)-re- 


DE91769113/GAR 146,118 pts int A02 
Simultane trockene SO sub 2 -Sorption und katalytische 
NO sub x -Reduktion mit aktivierten Kalkprodukten. (Simul- 
taneous dry SO sub 2 -sorption and catalytic NO sub x -re- 


duction). 
TIB/B91-00814/GAR 146,161 PCE14 


KFK-4627 
Uncertainty and sensitivity analyses of the complete 
system UFOMOD and of selected submodels. oid 
91741145/GAR 146,770 PC A0S/MF A01 
KFK-4823 


Rissausbreitung im Stahi AIS! 316L bei erhoehter Tempera- 
tur unter statischer und Belastung. (Crack propa- 
eS in stainless steel AIS! 316L at elevated 


temperatures under static and cyclic 
TIB/B91-00819/GAR 146,597 PCE14 


KFKI-1990-12/G 
KNI toemites szivargas detektalasa. (Leak detection of KNI 


DE91619282/GAR 147,141 PC A06/MF A01 
KHK-10 

pny of Rolling Element rr Mechanics. 

N91-21 iVGAR 145,734 PC A03/MF A01 
KU-HCOE-FL2-R-89-18 

Nonequilibrium Green function techniques applied to hot 

electron 

DE91617802/GAR 147,390 PC A03/MF A01 
LA-UR-91-1335 

High-power proton linac for transmuting the long-lived fis- 

sion products in nuclear 2. 

DE91011434/GAR 147,479 PC A03/MF A01 
LA-11889-MS-VOL.3 


Peats of Costa Rica. Volume 3, End-use assessment. 
DE91010550/GAR 146,051 PC A05S/MF A01 


LA-11997-MS 
Mortality among workers at the Mound Facility: A prelimi- 
nary report. 
DE91010482/GAR 146,765 PC A03/MF A01 
LAL-RT-8913 
Systeme de tests automatiques avec un oscilloscope nu- 
merique + PC. (Automatic test system using a digital oscil- 
loscope + PC). 
DE91 £40628/GAR 147,525 PC A03/MF A01 
LAL-1988-1989 
Rapport d’activite du Laboratoire de |’Accelerateur Lineaire 
pare inns (1586 fo 1868 progress report ofthe Linear Ac- 
DE91 5e01740613/GAR 147,523 PC AOS/MF A01 
LAL-8945 
Update and i 
lation A 
DE91740725/GAR 
LAL-8948 


of the ALEPH Higgs decay simu- 
147,550 PC A03/MF A01 


Hadron collider physics at the Cern SPS. 
DE91 raer2a/GaR 147,549 


LAL-8960 


PC A03/MF A01 


Concluding remarks on future facilities. 
DE91740612/GAR 147,522 PC A02/MF A01 
igen 
wave analysis of iota/eta ee 

Dest74061 1/GAR 47,521 PC No2/ ME A01 
LAL-9002 

Seale centre & einen ine epee SS te 

tron. ( and development of a lasertron model). 

DE91740726/GAR 145,951 PC A08/MF A01 
ae 


Study of the J/Psi yields gamma 
DE91740615/GAR 


LAMP-90/1 
Investigation of surface deformations by double exposure 


Phi Phi decay 
147,524 eC. A03/MF A01 


September 1,1991 OR-37 
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DE91619238/GAR 
LAMP-90/2 


146,360 PC A03/MF A01 





Th ical predicti le in ADP. 
DE91617792/GAR 103/MF A01 
LAMP-90/4 
Laser Raman and infrared spectroscopic studies of molecu- 
lar systems: Structural analysis of some clathrate com- 
Beove! 7733/GAR 145,530 PC A03/MF A01 
LAMP-90/5 


Effect of ——_ over 2nd harmonic in laser light scat- 
teri electron 
147,489 PC A03/MF A01 


147.908 PC 


by free 
DE91617768/GAR 
LAMP-90/6 


Phatnel, — 


molecular ions. ade 
DE91617734/GAR 
LAMP-90/7 
= with initial number-phase minimum uncertainty state 
DE91617584/GAR PC A03/MF A01 
LAPP-EXP--90.11,LAL--90.68 


Calorimetry at the LHC. 
71B/B91-00803/GAR 


LAPP-EXP-8908 
Saturation of ionization signal in TMP and TMS at different 
and electric fields. 
91740635/GAR 147,529 PC A03/MF A01 
LAPP-EXP-8912 
Proposition pour la construction d’un prototype de detec- 
teur d’ondes © egg ager a de the construc- 


tion of a ional wave detector). 
DE91740636/GAR 147,530 pC A03/MF A01 
LAPP-EXP-8915 


— of Phi in 200 GeV/nucleon S-U and O-U interac- 
DE91740642/GAR 147,535 PC A01/MF A01 
LAPP-EXP-8917 
a sy ‘pt Oh an 
of eta ‘sup O) anal 
DEG1740642/GAR 
pg 
‘ectorial description of electromagnetic scattering by large 
bodies of ‘ 
DE91740637/GAR 147,531 PC A03/MF A01 
LAPP-TH-269/89 
infrared problem in g(Phi)(sup 4) theory at finite tempera- 
ture. 
DE91740638/GAR 147,532 PC A03/MF A01 


LAPP-TH-276-90 
the super W(sub 3) aye 
147,551 A03/MF A01 





ic spectroscopy of 
145,531 PC A03/MF A01 


147,481 


147,106 PC E09 





into eta pi(sup 0) and results 
is at 100 GeV/c 
147,536 PC ‘A02/MF AO1 


Coset construction for 

0DE91740727/GAR 
LAPP-TH-279 

No-ose measurement of the hadronic and of the leptonic Z 


widths. 

DE91740723/GAR 147,548 PC A03/MF A01 
LBL-PUB-5303 

Asymmetric B factory based on PEP. Conceptual design 

DE91010911/GAR 147,472 PC A22/MF A03 
LBL-27286 

Conservation screening curves to compare efficiency in- 

vestments to power plants. 

DE91010217/GAR 146,016 PC A03/MF A01 
LBL-27311 

pee costs of carbon on from urban trees, rural trees, 


ind electricity con: tion: A utility cost perspective. 
DES1010218/GAR 146,105 PC A03/MF A01 
LBL-27864 


ey on of the hydraulic data from the MI fracture zone at 
Switzerland 


the Grimsel Rock Laboratory, . 
DE91010220/GAR 146,192 PC A06/MF A01 


LBL-28737-REV 
ow Conversion and Storage Program. Annual report, 
DE91010221/GAR 146,036 PC A03/MF A01 
LBL-29254 
eae Se geaeitg etieane axiny Cr wants Gamay 
in unsaturated 


Dev 10102 12/GAR 146,191 PC A03/MF A01 
LBL-29503 


shared-savings incentive sapep for energy ef- 
ficiency: carrots and stick 
0E91010223/ 146, $017 PC A03/MF A01 


LBL-29595 
i= end use demand study for Foyt 
DE91010224/GAR 146,0 PC A06/MF A01 
LBL-29610 


— the E 
0E91010273/ 
LBL-29678 


E ics oid 


of a liquid desiccant cooling system 
145,398 PC A03/MF A01 





electric appli in de- 


0E91010225/GA\ 146,019 PC A0S/MF A01 
LBL-29705 


Novel metal ion surface modification technique. 


OR-38 VOL. 91, No. 17 


DE91010228/GAR 
LBL-29744 
Transport of gaseous C-14 from a repository in unsaturated 
DE91010207/GAR 146,190 PC A03/MF A01 
LBL-29748 


146,551 PC A03/MF A01 





aeoe oo fi and The experi- 
San Francisco's residential energy conservation or- 
a and California’s building standards for new con- 


5E91010229/GAR 146,020 PC A03/MF A01 
LBL-29898 





ital investigations at the Lawrence 


Berkeley Laboratory. 
DE91010234/GAR 146,318 PC A08/MF A01 
LBL-29969 
mr ge nt studies of catalytic ——. Quarterly 
October 1, 1990-December 31, 1990 
D 91010236/GAR 146,028 PC A03/MF A01 
LBL-30289 


Analytical expressions for the permeability of random two- 


dimensional Poisson fracture networks a on regular 
lattice percolation and equivalent media theo 
DE91010239/GAR 47,047 PC A ‘A06/MF A01 


LC-90-27785 
Science, Medicine and Animals. 
N91-21697/8/GAR 
LHRL-LIB/TRANS-13 
Spectrophotometric study of the reaction of Gd(sup 3+ ) 
Sm(sup 3+ ), Dy(sup 3+ ) and Yb(sup 3+ ) with xyleno! 
DESiei 8730/GAR 145,444 PC A03/MF A01 
LMI-PL907R2 
DOD's War on Hazardous Waste. Measuring Hazardous 


Waste Reduction. 
AD-A233 787/1/GAR 146,210 PC A03/MF A01 
LPC-9002 


Charmonium S$ into the omega Phi final state. 
DE91740729/GA\ 147,553 PC A03/MF A01 


LPTB-8908 

Approximate energy correction for particle number sum- 

metry breaking in constrained Hartree-Fock plus BCS cal- 

culations. 

DE91732790/GAR 147,506 PC A03/MF A01 
LPTHE-8934 

ph wes x field theory 

91740735/GAR 

LRAP-371/89 

Etude experimentale da la +r d'un faisceau d’e- 


lectrons dans un plasma homogene et non-magnetise. (Ex- 
_ io 


DE91617961/GAR T7301 PC Aa PC ROT /ME A01 
LRAP-412/90 
Equilibrium gradient effects in the theory of Alfven wave 


Deore 7962/GAR 147,342 PC A03/MF A01 
LRP-414/90 


145,075 PC A03/MF A01 


: Zero-modes and renormalization. 
147,559 PC A03/MF A01 


at development at the CRPP. 
147,343 PC A03/MF A01 


Quasi-optical 
DE91617963/ 
LRP-416/90 
space-charge induced frequency up-shift in a quasi-opti- 
cal gyrotron. 
DE91617964/GAR 147,344 PC A03/MF A01 
ge te 


hysics of an ignited tokamak. 
Deg1618019/ AR 


LRP-419/90 
Velocity ratio measurement using the frequency of gyro 


backward wave. 
147,345 PC A03/MF A01 


147,097 PC A03/MF A01 


DE91617965/GAR 
LUNDD/TMAT-90/2002 

Sampling and Characterization of Aerosols. 

N91-21269/6/GAR 146,120 PC A04/MF A01 
LYCEN-8940 

Approximate energy 

metry breaking in 
poo ~ nn 

DE91732790/GAR 
LYCEN-9012 

Search for nuclear fusion in deuterated targets under clus- 


ter beam . 
0DE91740728/GAR 147,552 PC A03/MF A01 
MBB/ERNO-RP-OX-—112-006/88 
ORBITEC - Ofbital-Technologie, Demonstrations-Mission 
auf EURECA. Abschiussbericht. (ORBITEC - orbital technol- 
, demonstration mission on EURECA. Final report). 
TIB/A91-00724/GAR 147,676 E14 
MBB/ERNO-RP-OX--112-006/88(APP.) 
ORBITEC - Oprbital-Technologie, Demonstrations-Mission 
auf EURECA. Anhang. Abschiussbericht. (ORBITEC - orbit- 
4 gy. mission on EURECA. Appen- 


147,677 PC E19 


correction for particle number sum- 
constrained Hartree-Fock plus BCS cal- 


147,506 PC A03/MF A01 





. Final report). 
TI6/A91-00925/GAR 
MC87-1-23B 
Census of Manufactures, 1987. Industry Series: 
=, Misses’ Outerwear. industries 


; Women's 
2331, 2335, 2337 and 


PB91-190348/GAR 
MCS-910401 
Multivariable Modeling of Pressure Vessel and Piping J-R 


Data. 
NUREG/CR-5729/GAR 147,155 PC A06/MF A01 
MDC-K4841 


Development of Improved Composite Panel E 
AD-A234 115/4/GAR 146,478 PC 


einen Cc 


on es to “a Timing Properties. 
145,826 PC A03/MF A01 


145,430 PC A04/MF A01 


Stitching. 
04/MF A01 


AD Azae 404 
MPC-91-2 


Economies of Size and Density 7 Lo Line Railroads. 
PB91-190579/GAR 7,700 PC A06/MF A01 


MPL-U-05/91 


Downslope Conversion. 
AD-A234 021 maGAR 


MPQ--141 


Dichte-funktional-th he Unt hi des linearen 
und_nichtlinearen Fennec an Jellium-Metallo- 
per pene —. functional investigation of the linear 


Pp for jellium metal surfaces). 
75/B01-00713/GAR" 147,440 PCE14 
MRC-R-1262R 


Propagation of RF Signals through Structured lonization: 


The General Model. 
AD-A234 051/1/GAR 147,356 PC A07/MF A01 


MSRR-551 
Fixed-Outd 
AD-A233 774/9/ GAR 

MSRR-554 


Minimum Weighted Coloring of Triangulated Graphs, with 
lication to Weighted Vertex Packing in Arbitrary Graphs. 
AD-A233 703/8/GAR 146,589 PC A03/MF A01 


MTR-M90-92 
Input Im and Gain of Monopole Elements with Disk 


Ground Planes on Flat Earth. 
AD-A234 284/8/GAR 145,940 PC A03/MF A01 
N91-21060/9/GAR 


a Flows with Periodic Vortical Disturbances 


around Lifting Airfoils. 
N91-21060/9/GAR 145,087 PC A10/MF A02 
N91-21061/7/GAR 
Study of Boundary Layer Transition on a 


ted Flat Plate. 

N91-21061/7/GAR 145,088 PC A03/MF A01 
N91-21062/5/GAR 

Computational Fluid Dy 

sion. 

N91-21062/5/GAR 
N91-21063/3/GAR 

Thoughts on the Chimera Method of Simulation of Three- 

Dimensional Viscous 

N91-21063/3/GAR 145,090 

(Order as N91-21062/5/GAR, PC A99/MF A04) 


N91-21064/1/GAR 


Generation and Use of Unstructured Grids for Turboma- 
chinery Calculations. 
N91-21064/1/GAR 

(Order as N91-21062/5/GAR, PC Ages Noa) 


N91-21065/8/GAR 


Unstructured Grid G i, 


N91-21065/8/GAR 
(Order as N91-21062/5/GAR, PC A99/' Me “A04) 


N91-21066/6/GAR 
rape 
ae a Tui 

echnique. 
ier 21066/6/GAR 145,693 
(Order as N91-21062/5/GAR, PC aor A04) 
N91-21067/4/GAR 
Finite-Difference, Frequency- -Domain Numerical Scheme md 
the the Linearized | dy Euler E 
N91-21067/4/GAR 
(Order as N91-21062/5/GAR, PC Ase/ie rA0d) 
N91-21068/2/GAR 
Pressure Flux-Split Technique for Computation of Inlet Flow 
Behavior. 
N91-21068/2/GAR 
(Order as N91-21062/5/GAR, PC asovue hoe) 
N91-21069/0/GAR 


147,210 PC A02/MF A01 








1-Arb 





Polytope. 
146,590 PC A03/MF A01 





Symposium on Aeropropul- 
145,089 PC A99/MF A04 





Using the Distance —— 


of Three Dimensional Viscous Flow 
de Using a Multi-Domain Spectral 





Flows. 


Simulation of Ti 
N91-21069/0/GAR 145,695 
(Order as N91-21062/5/GAR, PC A99/MF A04) 


N91-21070/8/GAR 
ical Solutions of 2-D Multi-Stage Rotor/Stator Un- 
Flow Interactions. 
N91-21070/8/GAR 
(Order as N91-21062/5/GAR, PC Aso/Mir and 
N91-21071/6/GAR 
Transonic Cascade Flow Calculations Using Non-Periodic 
C-Type Grids. 
N91-21071/6/GAR 
( as N91-21062/5/GAR, PC asesnr s non, 





NTIS ORDER/REPORT NUMBER INDEX 


N91-21072/4/GAR 
Computation of Supersonic and Low Subsonic Cascade 
Flows Using an Explicit Navier-Stokes Technique and the 
-Epsilon Turbulence Model. 

N91-21072/4/GAR 45,698 

(Order as N91-21062/5/GAR, PC Asem ‘A04) 

N91-21073/2/GAR 

itting for the 1990S. 

NOT2IOTS/SIGARE 
(Order as N91-21062/5/GAR, PC ASO/MIE I Noa) 

N91-21074/0/GAR 
Application of ENO Scheme with Subcell Resolution to 
Conservation Laws with Stiff Source Terms. 
NB1-21074/0/GAR 
(Order 


145,094 
as N91-21062/5/GAR, PC A99/MF A04) 


N91-21075/7/GAR 
any 4 Accurate Coarse-Grid 


Convectiv 
N91 “OrS/T/GAR 
(Order 


Method for Highly 
itidimensional Unsteady Flows. 


as N91-21062/5/GAR, PC ASO/ME, 04) 
N91-21076/5/GAR 
Choice of Velocity Variables for Complex Flow Computa- 
n. 
N91-21076/5/GAR 145,096 
(Order as N91-21062/5/GAR, PC A99/MF A04) 
N91-21077/3/GAR 
F mene ae ee ae (DMR) Method for Accelera- 
tive 
NOL ZIO7T/S/GA 
(Order as N91-21062/5/GAR, PC ASO/ME } Noa) 
N91-21078/1/GAR 
Pressure fone Method for the Solution of Viscous Incom- 
[ney oe urbomachinery Flows. 
91-21 ove! 1/GAR 
(Order as N91-21062/5/GAR, PC Ao/Me | 04) 
yy ene ns 
Multidimensional Finite Element Method for CFD. 
N91 21079/9/GAR 145,098 
(Order as N91-21062/5/GAR, PC A99/MF A04) 
N91-21080/7/GAR 
PDF Method for Turbulent Combustion. 
N91-21080/7/GAR 145,684 
(Order as N91-21062/5/GAR, PC A99/MF A04) 
N91-21081/5/GAR 
Pressure Algorithm for Elliptic Flow Calculations with the 


PDF 
N91-21081/5/GAR 145,099 
(Order as N91-21062/5/GAR, PC A99/MF A04) 
N91-21082/3/GAR 
Implicit Solution of Three-Dimensional Internal Turbulent 


Flows. 
N91-21082/3/GAR 145,100 
(Order as N91-21062/5/GAR, PC A99/MF A04) 
N91-21083/1/GAR 
Numerical estaets of an Internal Layer in Turbulent 
Flow over a Curved Hill. 
N91-21083/1/GAR 145,10 
(Order as N91-21062/5/GAR, PC A99/MF noe) 
N91-21084/9/GAR 
Com Mon of Tututent High Speed thd La U: 
a Two- med Turbulence Model oer ae 
N91-21 /9/GAR 
(Order as N91-21062/5/GAR, PC Ago/Mi A Ava) 
N91-21085/6/GAR 
Heat Transfer, Velocity-Temperature Correlation, and Tur- 
bulent Shear Stress from Navier-Stokes Computations of 
Shock Wave/Turbulent Boundary Layer Interaction —_. 
N91-21085/6/GAR 103 
(Order as N91-21062/5/GAR, PC AgO/ME aoa) 


N91-21086/4/GAR 
Wave Models for Turbulent Free Shear Flows. 
N91-21086/4/GAR 145,104 
(Order as N91-21062/5/GAR, PC A99/MF A04) 
N91-21087/2/GAR 
tion of Laminar Viscous-inviscid Interactions in 
Speed Internal Flows. 
1-21087/2/GAR 
(Order as N91-21062/5/GAR, PC SOME) non) 
N91-21088/0/GAR 
Two and Three-Dimensional Shock-Shock Interactions on 
the Blunt L Edges of the Hypersonic inlets. 
N91-21088/0/GAR 
(Order as N91-21062/5/GAR, PC asosue } non) 
ee 
‘onal Analysis of Two High-Speed Iniets. 
Rot 2i0ec/erGan 
(Order as N91-21062/5/GAR, PC Aso/Mee fev 
N91-21090/6/GAR 
Dynamics of Local Grid Manipulations for Internal Flow 
Problems. 
N91-21090/6/GAR 145,107 
(Order as N91-21062/5/GAR, PC A99/MF A04) 
N91-21091/4/GAR 
Grid Generation Strategies for Turbomachinery Configura- 
tions. 
N91-21091/4/GAR 
(Order as N91-21062/5/GAR, PC Aso/mir Noa) 


N91-21092/2/GAR 
fd Computation of Single-Expansion-Ramp and Scramijet 
N91-21092/2/GAR 145,70 
(Order as N91-21062/5/GAR, PC A99/MF 04) 
N91-21093/0/GAR 
Solution of Three-Dimensional Afterbody Flow Using Re- 
duced Navier-Stokes Equations. 
N91-21093/0/GAR 
(Order as N91-21062/5/GAR, PC A9o/MiE J aoa) 
N91-21094/8/GAR 
Recent Update of the RPLUS2D/3D Codes. 
N91-21094/8/GAR 7,654 
(Order as N91-21062/5/GAR, PC ASo/ME A04) 
N91-21095/5/GAR 
Direct Simulation of High-Speed Mixing-Layers Without and 
with Chemical Heat Ri fom te 
N91-21095/5/GAR 
(Order as N91-21062/5/GAR, PC ASO/ME J Ava) 
N91-21096/3/GAR 
Computational Modelling of Dump Combustors Flowfield. 
N91-21096/3/GAR 145,70. 
(Order as N91-21062/5/GAR, PC A99/MF noe) 
N91-21097/1/GAR 
Numerical Simulation of Transverse Fuel Injection. 
N91-21097/1/GAR 145,7 
Order as N91-21062/5/GAR, PC A99/MF 04) 
N91-21098/9/GAR 
Highly Efficient Engineering Tool for Three-Dimensional 
mjet Flowfield and Heat Transfer Computations. 
N91-21098/9/GAR 145,703 
(Order as N91-21062/5/GAR, PC A99/MF A04) 
N91-21100/3/GAR 
so mage) in a Turbulent Trailing Vortex and 


M 
Their Application to Bwi Noise P: 
N91-21100/3/GAR 145,110 PC A03/MF A01 
N91-21101/1/GAR 


Finite Element Methods for Integrated Aerodynamic Heat- 


ing Analysis. 
N91-21701/1/GAR 145,111 PC A03/MF A01 
N91-21104/5/GAR 


Ther raphie infrarouge ‘Grate 
d'UN Corps Fusele. Etude 
raphy for the Qualitati 


). 
N91-21104/5/GAR 
N91-21105/2/GAR 
Sur les Methodes Pratiques d’Evaluation du Coefficient de 
Trainee de Frottement d’UN yo aah en Vol Libre (Practi- 
cal Methods to oy the Friction Drag Coefficient 


Projectile in Free Fii 
N91-21105/2/GAR 147,236 PC A06/MF A01 
N91-21106/0/GAR 

Etude Comparee des Coefficients Aerodynamiques Me- 
sures sur des Maquettes de Section Circulaire ou Carree 
de Grand All en E (Com- 
parison Study of the Aerodynamic Coefficients Measured 
on Models with Circular or Squared Section and Large 


meg zee in Supersonic Flow). 
1106/0/GAR 145,113 PC A03/MF A01 
N91-21 tains od 


a_ l'Aerodynamique 
dupes Thermo- 





145,112 PC A03/MF A01 








Durchwaermi 
Flug (Geen Overheating of of Ti Thin Bodies in Flight with Very 


‘ajectory). 
NOv2TO7/8/GaR 147,237 PC A03/MF A01 
N91-21109/4/GAR 


Low Speed Wind bag Investigation of Propeller 

stream Aerodynamic Effects on Different Necolle/Wireg 
Combinations. Part 2: Propeller Slipstream Flow Field Sur- 
veys (Velocity Components, Dynamic, Total and Static 
Pressure Distributions) at Zero Angle of Attack and High 


Power. 
N91-21109/4/GAR 145,114 PC A08/MF A01 
N91-21110/2/GAR 


MATGRID, a Program for Generation of C-H and C-O To- 
pology Grids around Wing/Body Configurations: User's 


Guide. 
N91-21110/2/GAR 145,115 PC A04/MF A01 
N91-21111/0/GAR 


Coning Motion of Slender ener at High ayo te 
N91-21111/0/GAR ye AOa/MF At A01 
N91-21112/8/GAR 


Wind Tunnel Test of a Propeller Working in a Low Reyn- 
R 


olds Number mee 

N91-21112/8/GA 145,117 PC A03/MF A01 
N91-21113/6/GAR 

Experimental Study of a Three-Dimensional Swept-Back 

Wing with Suction Laminar-Flow-Control. 

N91-21113/6/GAR 145,118 PC A03/MF A01 


N91-21114/4/GAR 
Blunt Trailing Edge Analysis of Supercritical Airfoils by a 
Navier-Stokes Code. 

N91-21114/4/GAR 145,119 PC A03/MF A01 

N91-21115/1/GAR 

Cc ison of I 

Trai 





9 and Swirling Flow 


in a Circular-to- ition Duct. 
N91-21115/1/GAR 145,120 PC A03/MF A01 
N91-21116/9/GAR 
Hot Gas ingestion Test Results of a Two-Poster Vectored 
Visualization in 


Thrust Concept with Flow the NASA Lewis 
9- X 15-Foot Low Speed Wind Tunnel. 


N91-21159/9/GAR 


N91-21116/9/GAR 
N91-21117/7/GAR 

I 5 

Secenaneen of Sate, Crness ont Gage. Spa 

N91-21117/7/GAR 145,122 PC A06/MF A01 
N91-21121/9/GAR 

Non-Airborne Conflicts: The Causes and Effects of Runway 


Transgressions. 

N91-21121/9/GAR 147,697 PC AO5/MF A01 
N91-21126/8/GAR 

pay wen de imagens AVHRR/NOAA a Partir DA Matriz 

de Referencia Geodesia: Estudos E Avaliacoes — 

NOAA I Navigation from the Geodetic Ri 

Matrix: 

N91-21126/8/GAR 


and Evaluations). 
147,678 PC A02/MF A01 
py omer 


Nott -21131 ean 


N91-21132/6/GAR 
Simple, Analytical, Axisymmetric Microburst Model for 
Downdraft Estimation. 
N91-21132/6/GAR 147,704 PC A03/MF A01 
N91-21134/2/GAR 
ession of Biodynamic Interference in Head-Tracked 


Ti tion. 
N91-21134/2/GAR 145,157 PC A03/MF A01 
N91-21135/9/GAR 


N91-21 135/9/GAR 
N91-21137/5/GAR 

Integrated Flight/Propulsion Control System Design Based 

on a Decentralized, Hi i ‘ 

N91-21137/5/GAR 145,159 PC A03/MF A01 
N91-21138/3/GAR 

pe Aeroelastic Analysis Scheme for Turbomachinery 

N91-21138/3/GAR 145,704 PC A07/MF A01 
N91-21139/1/GAR 


145,121 PC A03/MF A01 


in Helicopters. 
in 141 PC A03/MF A01 


for Flight Test Instrumentation. 
145,158 PC A0S/MF A01 


Preliminary Calibration of a Generic Scramjet Combustor. 
N91-21139/1/GAR 145,685 PC A03/MF A01 
N91-21140/9/GAR 
Integrated Propulsion 
craft Using H- Control 
N91-21140/9/GAR 
N91-21144/1/GAR 
CE an 6 Oe Laem Hee te 


Non 21144/1/GAR 145,123 PC A03/MF A01 
N91-21 rere 


Control Design for a Stovi Air- 
echniques. 
145,160 PC A03/MF A01 


Specification of 
ies the TAT] Processor. Vi lolume 4: Processor Mini-Spec. 
146,977 PC AQ4/MF A01 


N91-21145/8/GAR 
N91-21146/6/GAR 

Specification of the Autonomous Missile Guidance Problem 

Sao owe Processor. Volume 6: Specification Mode 16. 

Not-21 146/6/GAR 146,978 PC A03/MF A01 
N91-21147/4/GAR 


Specification of the A Missile Guid: Problem 
ee en 
+ a+ T+ H. 
N91-21147/4/GAR 146,979 PC A03/MF A01 
pyrene nie 





Specification of the Autonomous Missile Guidance Problem 
fre TAN Processor Volume 8: Specification Mode 30, 


T 

N91-21148/2/GAR 146,980 PC A03/MF A01 
N91-21149/0/GAR 

Pal pantie Settee et See Se eres ee 

a Flight Following Planned Profiles. Volume 1 

NOT21140/0/GAR 145,161 PC A07/MF A01 
N91-21150/8/GAR 

Fully Automatic Guidance and Control for Rotorcraft Nap- 

of-the-Earth ie 8 weangsig Planned Profiles. Volume 2: 

Mathematical Model. 

N91-21150/8/GAR — 145,162 PC A20/MF A03 
N91-21151/6/GAR 

i iten Zur Flugbahnbeeinflussung (Possibilities of 

Le neg Aa 

N91-21151/6/GAR 145,124 PC A03/MF A01 
N91-21152/4/GAR 


Results of the Hhc Wind Tunnel Tests, 1986 - 
N91-21152/4/GAR 145,166 PC A0e/ME A01 


N91-21155/7/GAR 
and Evaluation of an interference Assessment 
for a ‘Wall Wind . 
N91-21155/7/GAR 145,167 PC A04/MF A01 
N91-21156/5/GAR 
pg Ay Testing 
N91-21156/5/GAR 
N91-21159/9/GAR 
From Earth to Space and Back: Selected Papers on Nor- 
— Activities. 
N91-21159/9/GAR 147,679 PC A04/MF A01 


September 1,1991 OR-39 


145,125 PC A12/MF A02 





NTIS ORDER/REPORT NUMBER INDEX 


N91-21160/7/GAR 

Development of Norwegian Space Activities. 
N91-21160/7/GAR 624 
(Order as N91-21159/9/GAR, PC aoa/Me "on 
N91-21161/5/GAR 


Design of a Processing Fi +) eae Aperture 
Radar Data at the Tromso ens AS Station. 
N91-21161/5/GAR 145,89 
(Order as N91-21159/9/GAR, PC A04/MF 40) 
N91-21162/3/GAR 
Offshore Technology R and D in Space Application 
N91-21162/3/GAR 633 
(Order as N91-21159/9/GAR, PC A04/MF A01) 
N91-21163/1/GAR 


Application of SAW Technology in Satellites for Mobile 


Services. 
N91-21163/1/GAR 145,77 
(Order as N91-21159/9/GAR, PC A04/MF non) 


N91-21164/9/GAR 
SAW Technology for Multicarrier Demodulation in Ad- 


vanced Payloads. 
N91-21164/9/GAR 
(Order 


145, 7, 
as N91-21159/9/GAR, PC A04/MF n01) 
N91-21 ao 


Zeolites 
NO1-21165/ /GAR 145,468 
(Order as N91-21159/9/GAR, PC A04/MF A01) 
N91-21166/4/GAR 
Studies of Plasma Modifications around Space- 
craft and How These Affect the Vehicle Potential. 
N91-21166/4/GAR 
(Order as N91-21159/9/GAR, PC AOA on 
N91-21167/2/GAR 
Space Research in Norway. 
N91-21167/2/GAR 
Order as N91-21159/9/GAR, PC AoaMie } on) 
N91-21168/0/GAR 
eng Entry Corridors for Lunar/Mars Aerocapture 


issions. 
N91-21168/0/GAR 147,655 PC A04/MF A01 
N91-21169/8/GAR 
OD System for the First Brazilian Satellite-Software Testing, 
is, and Assessment. 


S, a 
N91-21169/8/GAR 147,656 PC A03/MF A01 
N91-21170/6/GAR 


Real Time Assisted Tracking for Low Earth Orbit Satelit 
N91-21170/6/GAR 147,657 PC A03/MF ‘A01 


N91-21171/4/GAR 
Stochastic Approach to the Problem of Spacecraft Optimal 


Manoeuvres. 
N91-21171/4/GAR 147,658 PC A02/MF A01 
N91-21173/0/GAR 


See | und oy ae me Bau von Antr- 
duktin a, (Consider- 
ations and Studies for the oo 


Coils for Inductive Launchers). 
NOt 21 173/0/GAR 147,648 PC A03/MF A01 
N91-21174/8/GAR 


Interet des Projectiles 2 atape: prove Non Guides dans la 
Lutte AntiMissie ( (Advanti of d Hypervelocity 
Projectiles in Antimissile Warfare). 
N91-21174/8/GAR 


N91-21177/1/GAR 
ow © ——— of a Hammerhead Launch Vehicle 
i uni 


Ti Model. 
NOL2NTI/GAR 147,649 PC A03/MF A01 
N91-21181/3/GAR 
Evaluation of Transportation Systems for Advanced Space- 


- it Missions. 
N91-21181/3/GAR 145,687 PC A09/MF A01 
N91-21182/1/GAR 


Fire Suppression in Human-Crew by 
N91-21182/1/GAR 147,652 “PC A03/MF A01 


N91-21183/9/GAR 
Aerobrake Assembly with Minimum Space Station Accom- 


modation. 

N91-21183/9/GAR 147,625 PC A07/MF A01 
N91-21184/7/GAR 

GaAa Monolithic RF Modules for SARSAT Distress Bea- 


cons. 
N91-21184/7/GAR 145,772 PC A02/MF A01 
N91-21185/4/GAR 


New Fabrication Method for Precision Antenna Reflectors 

for Space Flight and Ground Test. 

N91-21185/4/GAR 145,773 PC A03/MF A01 
N91-21186/2/GAR 

Ss ft Control Lab 

Measurement System. 

N91-21186/2/GAR 


N91-21187/0/GAR 
oace Station: meet ae for Design, Cost, and 


ponene7/oGan 147,636 PC A03/MF A01 
N91-21188/8/GAR 

py ig Applications of Magnetic Suspension Technolo- 

gy, Part 1 


OR-40 





Acceleration 





146,807 PC A0S/MF A01 


tory Experiment Optical Attitude 
147,635 PC A03/MF A01 





VOL. 91, No. 17 


N91-21188/8/GAR 
N91-21189/6/GAR 


pe eee Suspension Systems for Space Applica’ 
N91-21189/6/GAR 661 
(Order as N91-21188/8/GAR, PC A17/MF A02) 


145,174 PC A17/MF A02 


NOt-S1T08/4/GAR 
Ad\ ions for Vibration Isolation and 
Past Antuude 4 ty of Space-Based Generic Pointing 
N91-21190/4/GAR 
Order as N91-21188/8/GAR, PC AI7/ME Noa) 
N91-21191/2/GAR 





Superconducting Large-Angle Magnetic a 
N91-21191 /2/0AR 
(Order as N91-21188/8/GAR, PC At7/Me "Koa 
N91-21192/0/GAR 
Control issues of Microgravity Vibration Isolation. 
N91-21192/0/GAR 
(Order as N91-21188/8/GAR, PC At7/ME 02) 
N91-21193/8/GAR 
= Mode Control of Magnetic Suspensions for Preci- 
‘ointing and Tracking Applications. 
Now. -21193/8/GAR 
(Order as N91-21188/8/GAR, PC At7/Me fd 


yr 194/6/GAR 


Magnetic rs lama Zero Bias. 
N91-21194/6/GAR 146,4 
(Order as N91-21188/8/GAR, PC A17/MF 02) 


1001-21196/3/GAR 





ior a Spaceflight Optical Disk Recorder. 
Noe. 21185/9/GRR 
( 


147,252 
Order as N91-21188/8/GAR, PC A17/MF A02) 


N91-21196/1/GAR 
_ Degree-ot- Freedom Control of an Ultra-Precision Mag- 


Linear Bearing. 
NOt.21 196/1/GAR 146,4 
(Order as N91-21188/8/GAR, PC A17/MF 02) 
ane 197/9/GAR 
Suspension and Balance System Advanced 
Suey 18 1989 Design. 
N91-21197/9/GAR 
(Order as N91-21188/8/GAR, PC At7/ME S02) 
N91-21198/7/GAR 


ea ay ae for Magnetically-Suspended Wind 
N91-21198/7/GAR 145,1 
(Order as N91-21188/8/GAR, PC A17/MF aa) 


N91-21199/5/GAR 


Solid-State Controllable Power Supply for a Magnetic Sus- 
nsion Wind Tunnel. 
91-21199/5/GAR 145,1 
(Order as N91-21188/8/GAR, PC A17/MF ava) 


ye obi “a 
of the Large-GAP oe Suspension System 
(LGMSS) 3) Ground Based Experime: 
N91-21200/1/GAR 
(Order as N91-21188/8/GAR, PC At7/ME “n02) 
pyre si 
GAP a Suspension System. 


Not Fera09/ 175 
Order as N91-21188/8/GAR, PC AI7/ME “n02) 
ae... 
Stability Consid: M Syst 
Using Electromagnets ‘Mounted ina Ramey pom 
N91-21202/7/GAR 145,176 
(Order as N91-21188/8/GAR, PC A17/MF A02) 


N91-21203/5/GAR 
oy Applications of Magnetic Suspension Technolo- 
Resor 21203/5/GAR 145,177 PC A17/MF A03 
N91-21204/3/GAR 
—— - agama Techniques for Magnetic Suspen- 


in System: 
NOW- 21 204/3/GAR 
(Order 








145,178 
as N91-21203/5/GAR, PC A17/MF A03) 
N91-21205/0/GAR 

Time Delay Controller for Magnetic Bearings. 
N91-21205/0/GAR 146,4 
der as N91-21203/5/GAR, PC A17/MF 103) 
N91-21206/8/GAR 
Microgravity Vibration Isolation: An Optimal Control Law for 
the One-Dimensional Case. 
N91-21206/8/GAR 
(Order as N91-21203/5/GAR, PC AN7/ME 3) 
N91-21207/6/GAR 
Measurement and Calculation of Forces in a pe 
Journal Bearing Actuator. 
N91-21207/6/GAR 
(Order as N91-21203/5/GAR, PC AtT/Med 103) 
N91-21208/4/GAR 


Dynamic Modelling and Analysis of a Magnetically Sus- 
inded Flexible Rotor. 
91-21208/4/GAR 146,409 
(Order as N91-21203/5/GAR, PC A17/MF A03) 


N91-21209/2/GAR 


Critical Speeds and Forced Response Solutions for Active 
Magnetic Bearing Turbc hinery, Part 1. 





N91-21209/2/GAR 
(Order as N91-21203/5/GAR, PC ANT/MED 103) 


N91-21210/0/GAR 


146,41 
(Order as N91-21203/5/GAR, PC A17/MF 03) 
N91-21211/8/GAR 
we ee 
ener 
N91-21211/8/GAR 
(Order as N91-21203/5/GAR, PC atv re A0s) 
N91-21212/6/GAR 
Chemical Spray yo of TI-Ba-Ca-Cu-O Pt oneal ¢) 
Superconductors for orefeld Bitter Magnets. 
N91-21212/6/GAR 
(Order as N91-21203/5/GAR, PC At7/Me Kaa) 
N91-21213/4/GAR 
Model Correlation and Damage Location for Large Space 
—_ Structures: Secant Method Development and Evaiua- 
NO1-21218/4/GAR 147,637 PC A04/MF A01 
N91-21214/2/GAR 


Pre-integrated Structures for Space Station Freedom. 
N91-21214/2/GAR 147,638 PC A12/MF AO2 


N91-21215/9/GAR 
Determination of — and Roll Angles with Respect to a 
lace. 


Point on Earth 
N91-21215/9/GAR 147,626 PC A02/MF A01 
N91-21216/7/GAR 


Proposta Metodologica Para O Estudo Ambiental E DA Es- 
truturacao Do Espaco Urbano Em Areas Metropolitanas 
(P ao SS Sey © a Saree 


147,717 PC A02/MF A01 








ment a 

N91- con ses 
N91-21217/5/GAR 

Materials for Aerosp 





Vehicles Friction Drag Reduction 


Surfaces. 
N91-21217/5/GAR 147,666 PC A02/MF A01 
N91-21218/3/GAR 


Attitude Control Simulation of the Data Collecting Satellite: 


ScD2. 

N91-21218/3/GAR 147,667 PC A03/MF A01 
N91-21219/1/GAR 

Requirements and Trade-off Studies in Satellite Mechanical 


Architecture. 
N91-21219/1/GAR 147,668 PC A02/MF A01 
N91-21223/3/GAR 


AEOSS ign Guide for System Analysis on Advanced 
Earth-Orbital ft Systems. 
N91-21223/3/GAR 147,669 PC A03/MF A01 


N91-21224/1/GAR 
AEOSS Runtime Manual for —- Analysis on Advanced 


Earth-Orbital cecraft System 
N91-21224/1/GAR 147,670 PC A03/MF A01 
N91-21225/8/GAR 


Dynamic and Control Assessment of the Space Station 


Freedom Payload Pointing System. 
N91-21225/8/GAR 147, 639 PC A03/MF A01 
N91-21230/8/GAR 


Flight Set 360L007 (Sts-33) Insulation Component. Volume 


3: Final Release. 
N91-21230/8/GAR 145,719 PC A10/MF A02 
N91-21231/6/GAR 


Flight Motor Set 360T010 (Sts-31R). Volume 1: System 


N91-21231/6/GAR 145,720 PC A08/MF A01 
N91-21232/4/GAR 
Large og Rocket Engine Transient Performance Simula- 


System 

NO1-21292/4/GAR 145,721 PC A10/MF A02 
N91-21233/2/GAR 

Cooling of Insitu Propellant Rocket Engines for Mars Mis- 


N91.21239/2/GAR 145,722 PC A0S/MF A01 
N91-21234/0/GAR 

Advanced Expander Test Bed Program. 

N91-21234/0/GAR 145,723 PC A04/MF A01 
N91-21235/7/GAR 

NOT 258) 245/7/GAR shat 3++ Be at yMF AOS 
N91-21236/5/GAR 


Space Vehicle Propulsi E 


Hazards. 

N91-21236/5/GAR 
N91-21237/3/GAR 

Unt h nm an Druckverb Absorp' 

Heisser Pulvergasstroemungen (oudy of the Absorption 

Lines Widened by the Effect of Pressure, Emitted by the 

Combustion Gases of a, Powders). 

NO1-21297/3/GAR 147,226 PC A03/MF A01 


N91-21238/1/GAR 





| Space 
145,725 PC A04/MF A01 





tionslinien 


Model Yevgeny | Hazard Study. 
N91-21238/1/GAR 147,705 PC A03/MF A01 
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N91-21239/9/GAR 
pa Ay - = Booster Internal Flow Analysis by Highly Ac- 


ite Adaptive 
NO1-2129079/GAR 145,726 PC A07/MF A01 
N91-21240/7/GAR 


Power Tech l the Space Futu 
N91-21240/7/GAR 147.671. PC A03/MF AO1 
N91-21242/3/GAR 

Novel Method of Testing the Shear Strength of Thick Hon- 


es. 
1-21242/3/GAR 146,499 PC A03/MF A01 
N91-21243/1/GAR 
ical Behavior of Fiber Reinforced SiC/RBSN Ce- 
ramic Matrix ites: Theory and Experiment. 
N91-21243/1/GA 146,500 PC A03/MF A01 
N91-21244/9/GAR 


Modelling of the Impact Response of Fibre-Reinforced 


Composites. 
N91-21244/9/GAR 146,501 PC A07/MF A01 
N91-21245/6/GAR 
Effect of Strain Rate on the Through-Thickness Elastic 
Properties of Woven Laminates. 
N91-21245/6/GAR 
(Order as N91-21244/9/GAR, PC AO7/ME A son 
N91-21246/4/GAR 
New T of Shear Specimen for Measuring the Interla- 
minar Stre under Impact Loading. 
N91-21246/4/GAI 146,503 
(Order as N91-21244/9/GAR, PC A07/MF A01) 
N91-21247/2/GAR 


Interlaminar Shear Strength of Woven Carbon, Woven 
Glass = Woven Carbon/Giass Hybrid Laminates under 


Static and Impact 
NO1-21247/2/GAR 
(Order as N91-21244/9/GAR, PC AOT/MED roy 
N91-21248/0/GAR 
——- of Failure A. Woven = Laminates 
under Quasi-Static a 


ind impact Loadi 
N91-21248/0/GAR 
(Order as N91-21244/9/GAR, PC AOT/MES ron 


ya en ree 


Stress ke tion in Hybrid Composite Materials. 
NO121240/8/6 R 146, 
(Order as N91-21244/9/GAR, PC A07/MF A01) 


0O1-S1288/6/GAR 
Mech | iour of Composite Materials under Impact 
Loading. 
N91-21250/6/GAR 146,50. 
(Order as N91-21244/9/GAR, PC A07/MF non) 
"cee ie 


Flat Tensile Specimen 
N91-21 1'252/2/GAR 


N91-21254/8/GAR 


Thermomechanics Tasks and Applicatio 
N91-21254/8/GAR 147, 640 "PC A03/MF A01 
N91-21255/5/GAR 


Dadictrih 


F ion of Parti 


Ascent. 
N91-21255/5/GAR 
N91-21269/6/GAR 


Sampling and Characterization a? Aerosols. 
N91-21269/6/GAR 146,120 PC A04/MF A01 


N91-21286/0/GAR 
Atomic Oxygen Degradation of oe so 4-Type Solar Array 


estigation 
NOT.21286/0/GAR 197.672 PC A03/MF A01 
N91-21287/8/GAR 


Evaluation of GTAW-P Versus GTA Weidii 

N91-21287/8/GAR 145,727 
N91-21302/5/GAR 

Mechanical a and Yep Properties 0’ 

PM212: A High T ig Powder Metal 


lurgy Composit 
ay Cee 146,509 PC A03/MF A01 
N91-21306/6/GAR 


om of Imide/Arylene Ether Copolymers for Adhe- 
le Mi 


and —- trices. 
N91-21306/6/ 145,641 PC A03/MF A01 
Pian 
Fuel/Comb 


Nore1307)4 
N91 I 307/4/GAR 
N91-21308/2/GAR 


Imide/ Ether Block Copolymers. 
N91-21308/2/GAR 145,642 PC A03/MF A01 


N91-21309/0/GAR 
Simple Test for Thermomechanical Evaluation of Ceramic 


Fibers. 

N91-21309/0/GAR 146,524 PC A02/MF A01 
N91-21331/4/GAR 

Proceedings c of the First Workshop on Containerless Experi- 


in 
N91 21331/4/GAR 147,566 PC A24/MF A03 


N91-21332/2/GAR 
Charge of the Containerless Experimentation in Microgra- 
vity. 





Design aa Advanced Composites 
46,508 PC A03/MF A01 





on a Payload During Flight 
147,650 PC A03/MF A01 





of Alloy 718. 
A03/MF A01 





ion-Chamber-Liner M. ial 





145,728 PC A06/MF A01 





N91-21332/2/GAR 681 
(Order as N91-21331/4/GAR, PC a2a/Me "y03) 


N91-21333/0/GAR 
Sees ent Sagat © inert P 


N91-21372/8/GAR 


N91-21353/8/GAR 145,469 
(Order as N91-21331/4/GAR, PC A24/MF A03) 


N91-21354/6/GAR 


re Senet Ast 





Technologies and Facilities. 
N91-21 /0/GAR 
(Order as N91-21331/4/GAR, PC A2a/MeE font 
ger os ol 
Very High T ture Chemistry: Science Justification for 
tion in Space. 
N91-21334/8/GAR 
(Order as N91-21331/4/GAR, PC A24/ME aos) 
N91-21335/5/GAR 
NASA-Sponsored Processing Experiments. 
N91-21335/5/GAR , 596 
(Order as N91-21331/4/GAR, PC A24/MF ‘A03) 


N91-21336/3/GAR 

Containeriess Processing Projects. 
N91-21336/3/GAR 
(Order 


as N91-21331/4/GAR, PC A24/Me M3) 
NO1-21337/1/GAR 
Cc i Pri 
Rio1-213 -21337/1/GAR 
(Order as N91-21331/4/GAR, PC A2a/Mie "yo 





g in the Europ Microgravity Pro- 


N91-21338/9/GAR 
Japanese Containerless Experiments. 
N91-21338/9/GAR 
(Order as N91-21331/4/GAR, PC A2a/Me "ia 
erntoemesse 





1g of Undercooled Meits. 
Not -21339/7/ GAR 
(Order as N91-21331/4/GAR, PC A24/Me Fg 
N91-21340/5/GAR 
Containeriess Synthesis of Interesting Glasses. 
N91-21340/5/GAR 
(Order as N91-21331/4/GAR, PC A24/MED ‘s03) 
N91-21341/3/GAR 


Seas nares 
N91 ey 


N91- a -- 
neta M 





it of Materials Properties at High 
Temperatures by Laser Produced Plasmas. 

N91-21342/1/GAR 146,530 

(Order as N91-21331/4/GAR, PC A24/MF A03) 


N91-21343/9/GAR 
Peary ne Properties and Crystallization Kinetics at 
High Liquid Undercooling. 
N91- 21949/9/GAR 537 
(Order as N91-21331/4/GAR, PC A2a/Me ) ‘A03) 
N91-21344/7/GAR 
Neen a Property M in Eb re] 
N91-21344/7/GAR 
(Order as N91-21331/4/GAR, PC A2a/Me 03) 
N91-21345/4/GAR 
Netm of Liquids at High Temp 
Techniques. 
N91-21345/4/GAR 567 
Order as N91-21331/4/GAR, PC Azar "N03) 
N91-21346/2/GAR 


Surface Tension and Viscosity from Damped Free Oscilla- 
tions of Viscous Droplets (Abstract Only). 
N91-21346/2/GAR 

(Order as N91-21331/4/GAR, PC A24/Me "ia3) 


N91-21347/0/GAR 
bene leroy = for Measuring Surface Tension at High 


Nore 01347/0/GAR 
(Order 








Using Polari 





y cr 


re 146,556 
as N91-21331/4/GAR, PC A24/MF A03) 


ap oar 
Levitati 





gnetic 





in a 
NOT 21348/8/GAR 
(Order as N91-21331/4/GAR, PC Azam no) 


N91-21349/6/GAR 
Pt A Facility for Containerl Electromagneti 
Onboard jab. 


Proc 
NO1-2134 /6/GAR 
(Order as N91-21331/4/GAR, PC A24/Me "mo3) 





N91-21350/4/GAR 
TEMPUS: First Results. 
N91-21350/4/GAR 
(Order as N91-21331/4/GAR, PC A24/Me 03) 
N91-21351/2/GAR 
Reluctant Glass Formers and Their Applications in Optical 
Lens Design. 
N91-21351/2/GAR 439 
(Order as N91-21331/4/GAR, PC A2a/ME +03) 
N91-21352/0/GAR 
itainerless Protein gaa Growth Technology: Electro- 
tic Multi Positioner. 
Now.21352/0 GAR 146,630 
(Order as N91-21331/4/GAR, PC A24/MF A03) 
N91-21353/8/GAR 


> Investigation of the P 
posite Carbon Molecular Sieves kde pean an 
ic Oxides (Abstract Only). 





146,587 
Order as N91-21331/4/GAR, PC A24/MF A03) 


ony gravity Droplet Vaporization (Abstract 
N91-21354/6/GAR 
(Order as N91-21331/4/GAR, PC aaa) ‘A03) 
N91-21355/3/GAR 
= a Microgravity Environment to Probe Wave Turbu- 
NO1-21955/3/GAR 47,346 
(Order as N91-21331/4/GAR, PC A2a/Me A03) 
N91-21356/1/GAR 
Drop Evaporation in a Single-Axis Acoustic er 
N91-21356/1/GAR 
(Order as N91-21331/4/GAR, PC A2a/Me 03) 
N91-21357/9/GAR 
Rheological 
cence of 
N91- 21387 /9/GAR 
(Order as N91-21331/4/GAR, PC Aone) 03) 
N91-21358/7/GAR 
Sa Scattering Methods Applicable to Drops and Bub- 
N91.21958/7/GAR 47,327 
(Order as N91-21331/4/GAR, PC azar A03) 


Shape Oscillations, and Coales- 
with Surfactants. 


N91-21359/5/GAR 
py of Acoustically Levitated Moiten 
N91-21359/5/GAR ¥ 7. 
(Order as N91-21331/4/GAR, PC A2a/Mie) "A03) 
N91-21360/3/GAR 
Containerless Synthesis of Ceramic Materials Using Micro- 
NOT21960/8/GAR 146,440 
(Order as N91-21331/4/GAR, PC A24/MF A03) 
N91-21361/1/GAR 
_-— (Linear) Scanning Pyrometer: A Tool for 
= emperature os and Property Determi- 
N91-21361/1/GAR 
(Order as N91-21331/4/GAR, PC A2MMes 103) 
N91-21362/9/GAR 
Multiple Sensor pepe Eddy Current Monitor for 
Solidification and Growth. 
N91-21362/9/GAR 
(Order as N91-21331/4/GAR, PC A2a/Mir "xas) 
gs ome 
‘Temperature — Purification Using a Compact, Port- 
RF Heating and Levitation System on the Wake 
N91-21363/7/GAR 
(Order as N91-21331/4/GAR, PC A2aMe s 03) 
N91-21364/5/GAR 
Compact RF Heating and Levitation Systems for the NASA 
Modular E Levitator. 
N91-21364/5/GAR 
(Order as N91-21331/4/GAR, PC A2a/ME A 503) 
N91-21365/2/GAR 
abe Temperature Metal Purification Using a Compact Port- 
able RF Heating and Levtaton System onthe Wake Shel 
). 
Kon NST 21965/2/ GAR 146,58 
(Order as N91-21331/4/GAR, PC A24/MF 03) 
NO1-21986/0/GAR 
pS poy = A. Tool for 
oe Bi meer in i235. and on Earth. 
Nenet S06/0/GAR 146,558 
(Order as N91-21331/4/GAR, PC A24/MF A03) 





N91-21367/8/GAR 
Containerless Processing of Amorphous Ceramics. 
N91-21367/8/GAR 146,44 
(Order as N91-21331/4/GAR, PC A24/MF 403) 
N91-21368/6/GAR 
High Temperature Acoustic and _— Microwave/ Acoustic 
Levitators for 
N91-21368/6/GAR 
(Order as N91-21331/4/GAR, PC Azar M03) 
N91-21369/4/GAR 
New, Simple Electrostatic-Acoustic Hybrid Levitator. 
N91-21369/4/GAR 147, 
(Order as N91-21331/4/GAR, PC A24/MF A03) 
N91-21370/2/GAR 
Feedback C i 
Sample Positioners. 
N91-21370/2/GAR 
(Order as N91-21331/4/GAR, PC A2a/Me "M3 





and Electromagnetic 


N91-21371/0/GAR 
Computer Model of the Electrostatic Positioning System 
N91-21371/0/GAR 147,687 
(Order as N91-21331/4/GAR, PC A24/MF A03) 
N91-21372/8/GAR 
Some Considerations for Various Positioning Systems and 


N91-21372/8/GAR 
(Order as N91-21331/4/GAR, PC a2a/Me "o3) 
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N91-21452/8/GAR 147,287 PC A03/MF A01 
N91-21455/1/GAR 


Singularities in Water Waves and Ra‘ 
N91-21455/1/GAR 147,1. 
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Mapping Properties of Boundary Integral Operators for 


Navier-Stokes Like Equations. 
N91-21467/6/GAR 145,132 PC A03/MF A01 


N91-21468/4/GAR 


” 147,659 PC A03/MF A01 


igh-Taylor Instability. 
PO A0S/ ME Ai 


— 





and Uni Results for Problems Arising in 
Connection with the Incompressible Navier-Stokes Equa- 
tions. 
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pewter nora bose in the Delimitation of Savanna/Forest 
Contact Preliminary Results). 
NoT2i611/0/GAR 147,080 PC A03/MF A01 
N91-21612/7/GAR 


Introducao AO Lf meamenag were a de Imagens (intro- 
duction 


to I 
N91-21612/7/GAR beaary ts PC A03/MF A01 
N91-21613/5/GAR 
Discriminacao de Unidades Litologicas No No Baixo Vale 
Do Rio Curaca _— Atraves de Realces Por Processa- 
Canotowe de Dados Mss-LANDSAT 3 (Discrimination of 
oye tee . the Lower aoe of the Curaca River 
nhancement of Digital Processing of 
Bani) Trough Data). ing 
147,013 PC A12/MF A02 


tic _Macro- 
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N91-21642/4/GAR 47,015 
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Continent. 


N91-21652/3/GAR 145,308 PC A03/MF A01 
N91-21653/1/GAR 
Geodynamics Branch Data Base for Main Magnetic Field 


Analysis. 

N91-21653/1/GAR 147,021 PC A06/MF A01 
N91-21654/9/GAR 

eae a for 1980 - 1989: A 

Model for Strategic Defense Initiative Particle Beam Experi- 

ments a ee 

N91-21654/9/GAR 147,022 PC A14/MF A02 
N91-21661/4/GAR 


GEMPAKS User's Guide, Version 5.0 
N91-21661/4/GAR 145,327 PC A10/MF A02 


N91-21662/2/GAR 
GEMPAKS. Part 1: GEMPAKS5 Programmer’s Guide, Version 


5.0. 

N91-21662/2/GAR 145,328 PC A99/MF A04 
N91-21663/0/GAR 

GEMPAKS. Part 2: Gempit Programmer's Guide, Version 


5.0. 

N91-21663/0/GAR 145,329 PC A07/MF A01 
N91-21664/8/GAR 

Response of the Special Sensor Microwave/Imager to the 

Marine Environment: implications for Atmospheric Parame- 
tor Fletrevale 

NO1-21664/8/GAR 145,314 PC A14/MF A02 
N91-21665/5/GAR 

— of ABL Romos Other Turbulence Param- 


ers from 
No1-21605/5) R 145,315 PC A04/MF A01 
N91-21670/5/GAR 
of Error in TOMS Total Ozone as a Function of 


Orbit and Attitude Parameters. 
N91-21670/5/GAR 145,345 PC A03/MF A01 
N91-21671/3/GAR 


Gust Front/Wind Shift Detection Algorithm for the Terminal 


Doppler Weather Radar. 
N91-21671/3/GAR 145,330 PC A04/MF A01 
N91-21672/1/GAR 


Previsao Estatistica de Precipitacao Associada a Passagem 
Te ee eee ee ae ealiee al 
with the Passage of 


145,331 Pee ‘A06/MF A01 


Frontal S : in the South Region of Brazi) 


N91-21672/1/' GAR 
N91-21673/9/GAR 
North Atlantic Weather Regimes: A Synoptic Study of 


Phase Space. 
N91-21673/9/GAR 145,332 PC A02/MF A01 
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N91-21674/7/GAR 
i ) Instability and Oscillations in the Trop- 


ical A\ : 

N91-21674/7/GAR 145,316 PC A01/MF A01 
N91-21687/9/GAR 

Data Assimilation and Wind-Stress my 4 Correction in a 


Forced Tropical Ocean Only). 

N91-21687/9/GAR 147, 197 A01/MF A01 
N91-21696/0/GAR . 

Exploring the Living Universe: A Strategy for Space Life 

N91-21696/0/GAR 147,691 PC A03/MF A01 
N91-21697/8/GAR 


Science, Medicine and Animals. 
N91-21 697/8/GAR 
N91-21704/2/GAR 
Radiation Health Research, 
N91-21704/2/GAR 
N91-21714/1/GAR 
Human Factors in Aviation: Terminal Control Area Boundary 
Conflicts. 


N91-21714/1/GAR 147,698 PC A03/MF A01 
N91-21719/0/GAR 


Ventilation Loss and Pressurization in the NASA Launch/ 
Entry Suit: Potential for Heat Stress. 
N91-21719/0/GAR 145,389 PC A03/MF A01 


N91-21720/8/GAR 
High G ae ical Protection Traini 
NO1-21 720/8/GAR 145, 
N91-21728/1/GAR 
Analysis and Interpretation of Diffuse X-Ray Emission Using 


Data from the Einstein Satellite. 
N91-21728/1/GAR 45,228 PC A04/MF A01 


N91-21729/9/GAR 
Analysis, Preliminary Design and Simulation Systems for 
eraction Problems. 


Control-Structure Interaction 
145,872 PC A06/MF A01 


145,075 PC A03/MF A01 


1986 - 1990. 
146,772 PC A06/MF A01 


PC A05/MF A01 


N91-21729/9/GAR 
N91-21730/7/GAR 
Implementation of a Partitioned Algorithm for Simulation of 
Large Csi Problems. 
N91-21730/7/GAR 
as N91-21729/9/GAR, PC Aos/Me f 01) 


N91-21731/5/GAR 


Discrete ion ee Equations for Con- 


Second-Order 

trol-Structure Interaction Simu 

N91-21731/5/GAR 145,874 
(Order as N91-21729/9/GAR, PC A08/MF A01) 


N91-21732/3/GAR 
s and Control of Adaptive a. 


Parallel Computation: 
N91-21732/3/GAR 
(Order as N91-21729/9/GAR, PC aces} oD 


N91-21733/1/GAR 
lem Design for CAD/ 


46,385 PC A03/MF A01 


ineering Specification and S 
CAM of Custo m Shoes: Umc Project E 
N91-21733/1/GAR 

pe ne cote 


Endorsemen' ‘coach to Student ones for 
en aenanees intelli igent —aa item: 
N91-21739/8/GAR 45,35: PC A03/MF A01 


N91-21741/4/GAR 


Experience with Abstract Notation One. 
N91-21741/4/GAR 145,838 PC A03/MF A01 


N91-21742/2/GAR 


Ideal, Uma Interface Dialogica Em Liguagem Natural Para 
Sistemas Especialistas er a 'a Dialog Interface in a Nat- 
ural Lai 


inguage for Expert S' 
N91-21742/2/GAR — 839 PC A12/MF A02 
N91-21743/0/GAR 


prep pe of a Matrix Theorem Prover for Proposition- 


Logic. 
N91-21743/0/GAR 145,840 PC A08/MF A01 
N91-21744/8/GAR 
Implementacao Em C+ + de Duas Classes Para O 
Pr io Morfol de Imagens (Implementation in 
pane Classes of C (+ + ) For Morphological Processing of 
mages). 
N9121744/8/GAR 145,841 PC AO5/MF A01 
N91-21745/5/GAR 
Monotone Decreasing Algorithm for the 0-1 Multiknapsack 
Problem. 


Dual 

N91-21745/5/GAR 146,615 PC A03/MF A01 
N91-21746/3/GAR 

Identificacao de Parametros DA Deriva de Sensores Iner- 

cials (Identification of Parameters Derived from Inertial Sen- 


sors). 
N91-21746/3/GAR 147,092 PC A03/MF A01 
N91-21747/1/GAR 


Utilizacao Do Gpiop No Processador Matricial F — 

(Utilization of GPIOP in the Matrix Processor Fps-' 

N91-21747/1/GAR 145,783 PC N04 / ME "A01 
N91-21770/3/GAR 

Leen for Monitoring and Controlling Distributed Applica- 


N91 NO1-21770/3/GAR 145,842 PC A03/MF A01 
N91-21776/0/GAR 


Designing a Training Tool for on Mental Models. 
N91-21776/0/GAR 145,353 PC A05/MF A01 


OR-44 VOL. 91, No. 17 


N91-21778/6/GAR 
eee aed ae Secu Joint oe 
N Networks and Fuzzy “es 
N91-21778/6/GAR 

N91-21779/4/GAR 

Fuzzy Associative Memories. 
N91-21779/4/GAR 145,784 
as N91-21778/6/GAR, PC A11/MF A02) 


Workshop on 
5909 PC A11/MF A02 


N91-21780/2/GAR 
— Network Representation and Learning of Mappings 
ind Their Derivatives. 
N91-21780/2/GAR 
(Order as N91-21778/6/GAR, PC ANIME A 402) 
N91-21781/0/GAR 


N91-21829/7/GAR 
N91-21830/5/GAR 

iene du Bruit des Helicopteres dans les Basses 
Se Kae my pty hem ytd (repegaton of Helicopter Noise 

No1.21680/8/GAR wae: 147,268 PC A02/MF A01 
N91-21831/3/GAR 


Calcul du Bruit d’E; r et du Bruit de Charge eg weg 
Par UN Rotor en al d’Avancement (Calculation of Thick- 
ness and Noise Radiated 4 a Rotor in Forward 


Flight). 
N91-21831/3/GAR 147,269 PC A04/MF A01 
N91-21833/9/GAR 


Comparison of 14 Decibels Versus 20 Decibels Desired to 
Und d Signal Protection Ratios. 


145,154 PC A09/MF A01 





Simplification of Fuzzy Control Algorithm and Hard Im- 
nie 
91-21781/0/GAR 
(Order as N91-21778/6/GAR, PC ANUME A M02) 
N91-21762/8/GAR 
ignal een Using a Neural ncn: © 


Radar 
N91-21782/8/GA 

(Order as N91-21778/6/GAR, PC AWWME; ‘A02) 
See 

Self ization and Clustering Algorithms. 

N91-21 83/6/GA\ AR ~~ 145,843 

(Order as N91-21778/6/GAR, PC A11/MF A02) 

Se 


—. joard ro for Fuzzy Inference. 
N91-21784/4 
(Order as N91-21778/6/GAR, PC ANWMe A "A02) 


N91-21785/1/GAR 


Learning Control of inverted Pendulum System by Neural 
Network Driven Fuzzy Reasoning: Learning Function of 
Fa wane a Reasoning under Changes of Reasoning 


Envi 
NO121 78571 1/GAR 
(Order as N91-21778/6/GAR, PC Ate Se) 
N91-21786/9/GAR 
oy Usain a Inverse —— of Fuzzy Relational Equation 
yn, Me _ Model 
Nov21 86/: (orden 
puree N91-21778/6/GAR, PC ANWME A 02) 
ee - 
"cee, on Neural Network Architectures for Fuzzy 
NOW 31787/7/GAR 
(Order as N91-21778/6/GAR, PC ANE eA02) 
N91-21788/5/GAR 
Using Fuzzy Logic to Integrate Neural Networks and Knowl- 
Based Systems. 


N91-21788/5/GAR 


N91-21789/3/GAR 
ne mcm for the Token Ring Network Simulation 
stem. 


ys' 
N91-21789/3/GAR 145,844 PC A03/MF A01 
N91-21790/1/GAR 
Analysis of Exhaustive Limited Service for Token Ring Net- 
work: 


S. 
N91-21790/1/GAR 145,787 PC A03/MF A01 
N91-21791/9/GAR 


Queueing Models for Token and Slotted Ri 

N91-21791/9/GAR 145,788 
N91-21795/0/GAR 

Multiblock Multigrid +Three-Dimensional 


er. 
N91-21795/0/GAR 
N91-21797/6/GAR 
Asymptotic ee Algorithms for Nonhomogeneous, 
Nonlinear, First Order, Ordinary Differential Equations. 
N91-21797/6/GAR 146,602 PC A03/MF A01 
N91-21800/8/GAR 
Numerical Recovery of Certain Discontinuous Electrical 


Cond S. 

N91-21800/8/GAR 147,570 PC A03/MF A01 
N91-21801/6/GAR 

One-Sided Filters for Spectral Fourier Approximations of 


Discontinuous Functions. 
N91-21801/6/GAR 146,603 PC A03/MF A01 
N91-21807/3/GAR 
Analise de Metodos Numericos - Metodos Autocorretivos - 
Volume 3 (Numerical Analysis Methods. Volume 3: Autocor- 
rection Methods) 


N91-21 807/3/GAR 146,604 PC A06/MF A01 
N91-21823/0/GAR 
tion Experiment NAVEX: Measurement and Perform- 


Navigat 
ince of the Spaceborne Clocks. 
N91-21823/0/GAR 145,762 PC A04/MF A01 


N91-21827/1/GAR 


Networks. 
A03/MF A01 


Euler Equation 
145,136 PC A03/MF A01 


Sound of Moving 
N91-21827/1/GAR 
N91-21828/9/GAR 
Acoustic and Aerodynamic Study of a Pusher-Propelier Air- 
craft Model. 


N91-21828/9/GAR 145,153 PC A04/MF A01 
N91-21829/7/GAR 


Study of Rotor Broadband Noise Mech 
ter Tail Rotor Noise. 


147,267 PC A06/MF A01 





and Helicop- 


145,786 
as N91-21778/6/GAR, PC A11/MF A02) 


N91-21833/9/GAR 145,763 PC A03/MF A01 
N91-21834/7/GAR 
ire goon Response Calibration of Recess-Mounted Pres- 


eT 
NOY-21834/7/GAR 146,357 PC A03/MF A01 
N91-21847/9/GAR 
Detetores de Radiacoes Nucleares (Nuclear Radiation De- 


tectors). 
N91-21847/9/GAR 147,571 PC A04/MF A01 
Berroa 


sewere id Y Pulse Generator). 
Nout /6/ 147,572 PC A03/MF A01 
ime 


Plasma Contactor Research, 1990. 
N91-21880/0/GAR 147,347 PC A0S/MF A01 


N91-21891/7/GAR 
Observation of Parallel Viscosity in the Chs Heliotron/Tor- 


satron. 
N91-21891/7/GAR 147,348 PC A03/MF A01 
N91-21892/5/GAR 
ee ee 6 oe eee ee ae oe ae 
Harmonic Function in a Study of the Structure of Built-in Di- 
N91-21892/5/GAR 147,098 PC A03/MF A01 
N91-21893/3/GAR 


Effect of Electric Field inhomogeneities on Drift Wave In- 
stabilities and Anomalous Tran: 
N91-21893/3/GAR 147,349 PC A03/MF A01 


N91-21894/1/GAR 
Stabilities of Regular Motion in the Relativistic Standard 


jap. 

N91-21894/1/GAR 147,350 PC A03/MF A01 
N91-21895/8/GAR 

Pe oped E Sam | de a Circuito oa oo 

‘ara a i Plasma 

Formed Pulse Ci for a Plasma Beniuge) 

N91-21895/8/GAR 147,351 A03/MF A01 
N91-21896/6/GAR 

Projeto de Estudo Experimental de Ondas E Turbulencias 

Em Plasmas (Experimental Study Project of Plasma Waves 

and Turbulences). 

N91-21896/6/GAR 147,352 PC A03/MF A01 
N91-21910/5/GAR 

Series Bi2Sr2Ca(n-1 mn ppg 4) (1 Less Than or Equal 

to n Less oe qual to 5): Phase Stability and Super- 

Sreiett/S/GaR 147,401 PC A03/MF A01 
N91-21938/6/GAR 

of the Injection = ees of 


Theoretical seen a 
Water in a H n/ Steam Gener. 
N91-21938/ YGAR _— 147,573 PC fh A04/MF A01 


N91-21939/4/GAR 
Acquisition and Production of Skilled Behavior in Dynamic 


Decision-Making Tasks. 

N91-21939/4/GAR 145,377 PC A03/MF A01 
N91-21940/2/GAR 

Sones Conference foo Informa- 


Hypermedia and 
Applications and Research 
147,692 PC A08/MF A01 





Drections. 
NO1-21940/2/GAR 
W01-21061 a 





t Inf ion System (EDIS) Evolution. 
Net mn 941 /OrGAR 45,03 
(Order as N91-21940/2/GAR, PC A08/MF A01) 


N91-21942/8/GAR 
Engineering Software Development with cum 
NOW-24 Oage/GAR GAR 
(Order as N91-21940/2/GAR, PC Aoe/Me A MOD 
ye cose niet 
le Sciences ine: A Study in Hypermedia neee 
NOT 2IOM/e/GAR 147,62 
(Order as N91-21940/2/GAR, PC A08/MF A01) 
N91-21944/4/GAR 
ne Knowledge Acquisition for Hypermedia 
Nb121844/4/GAR 145,9 
(Order as N91-21940/2/GAR, PC A08/MF "A01) 
N91-21945/1/GAR 
Model for Addr Navigation Limitations and oe 
nitive Constraints mtn Papenteae Training Systems ated 
N91-21945/1/GAR 145,354 
(Order as N91-21940/2/GAR, PC A08/MF A01) 
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N91-21946/9/GAR 
Seven Ways to Make a Hypertext Project Fail. 
N91-21946/9/GAR 145,846 

(Order as N91-21940/2/GAR, PC A08/MF A01) 

“See oo ee 

Pan Se and E or the 
Eignh hth Wey to M i Anas Project Fai 
1-21947/7/GAR 
(Order as N91-21940/2/GAR, PC Aoe/Me) ro 

N91-21948/5/GAR 

oma and a Tutoring Applications in a Mis- 
n Operations Enviro: - 
NOw-24 948/5/GAR 
(Order as N91-21940/2/GAR, PC Aoe/ME OD 

N91-21949/3/GAR 
Tren ae ee Control int 4 See eet 

raini Experiments Hypercli 

N91 21849/3/GAR ” 


N91-21950/1/GAR 
Germ as a Tool for Space Station Documentation. 
N91-21950/1/GAR 147,644 
(Order as N91-21940/2/GAR, PC A08/MF A01) 
a ao nt 


Autom nr ext for Decision Support. 
NO1-21957 ia AR 


145,046 
Order as N91-21940/2/GAR, PC A08/MF A01) 


wor21827/08R 


Hypermedia ium. 
N91 B1SSO/VIGAR 
(Order as N91-21940/2/GAR, PC Aos/Me A ion) 


N91-21953/5/GAR 


Hypermedia ‘communication. 
N91-21953/5/GA 145,848 
(Order as N91-21940/2/GAR, PC A08/MF A01) 
N91-21954/3/GAR 
From Knowledge ae to Bareng =» magn 
tion to ne oe instruction: Future Directions for Hy- 


N91-21 964/3/GAR 


913 
(Order as N91-21940/2/GAR, PC aos /Me i A01) 


N91-21955/0/GAR 


Sepec Conference Proceedings: Hypermedia and Informa- 
tion Reconstruction. homeonee ‘Applications and Research 


Directions. Addendum. 
N91 21955/0/GAR 147,693 PC AOS/MF A01 
N91-21956/8/GAR 


Base Browser Using Hypermedia. 
/8/GAR 


Knowl 
N91-219 
N91-21957/6/GAR 
AiGerm: A Lome Programming Front End for Germ. 
N91-21957/6/GAR 147, 
(Order as N91-21955/0/GAR, PC A05/MF Aor) 
N91-21958/4/GAR 
HEAVENS _ for Software Artifacts. 
N91-21958/4/GAR 
(Order as N91-21955/0/GAR, PC AOS/ME I ron 
N91-21959/2/GAR 
NASA/DOD o: nformn Knowledge Diffusion Research 
Project. Paper 9: In lormation Intermediaries and the Trans- 
fer of Aerospace S and T (STI). 


A Report from the Field. 
N91-21959/2/GAR 147,694 PC A03/MF A01 
N91-21966/7/GAR 


XTP for the NASA Space Station. 
N91-21966/7/GAR 147,645 PC A03/MF A01 


N91-21967/5/GAR 


Identificacao de Necessidades de Informacao Em Um insti- 
tuto de Pesquisa (Identification of information Needs in a 


Research Institute). 
N91-21967/5/GAR 145,076 PC A07/MF AO1 
N91-21975/8/GAR 
Effets Economiques Indirects des Programmes de |’ 
Spatiale Moe geo Indirect Economic Effects of the eu. 


ropean rams). 
N91-21 975/8/GAR AY ™ 147,695 PC A03/MF AO1 
N91-21986/5/GAR 


From Ground-Based to Space-Borne sub-mm Astronomy. 
N91-21986/5/GAR 145,229 PC A17/MF A02 


N91-21987/3/GAR 
Submillimeter Observations with the Kuiper Airborne Ob- 
servatory. 
NW 21967/3/GAR 145,230 
(Order as N91-21986/5/GAR, PC A17/MF A02) 
N91-21988/1/GAR 
on ” ‘wma from the Cosmic Background Explorer 
( ) 
N91-21988/1/GAR 
(Order as N91-21986/5/GAR, PC At7/ME M02) 
N91-21989/9/GAR 


Early Cobe Results and Superconducting Cosmic = 
N91-21989/9/GAR 





232 
(Order as N91-21986/5/GAR, PC AN7/ME ‘A02) 


N91-21990/7/GAR 
FIRST: Far Infrared and Submillimeter Space Telescope. 


145,355 
as N91-21940/2/GAR, PC A08/MF A01) 


145,357 
(Order as N91-21955/0/GAR, PC A05/MF A01) 


N91-21990/7/GAR 

(Order as N91-21986/5/GAR, PC AI7/ME A 02) 
N91-21991/5/GAR 

——s Cosmology: From Ground Based to Space 


NoTey -21991/5/GAR 
Order as N91-21986/5/GAR, PC Atz/ME 02) 
01-21902/3/GAR 
Caeteion one oy ae Re Paden -~— 
N91 "21992/3/GAR 145,235 
(Order as N91-21986/5/GAR, PC A17/MF A02) 





he 7 


N91-21993/1/GAR 
Submillimeter Astronomy and Cosmological Tests. 
N91-21993/1/GAR 145,236 
(Order as N91-21986/5/GAR, PC A17/MF A02) 
N91-21994/9/GAR 


bonne a mare A ange 0 Mir of 
ye icrons to 1 mm. 

N91-21994/9/' 

(Onder as N91-21986/5/GAR, PC AI7/ME +4 

N91-21995/6/GAR 

Extragalactic Source Counts, Confusion Limits and Contri- 
butions to the Background Radiation in the maar iy” 
N91-21995/6/GAR 

(Order as N91-21986/5/GAR, PC AI7/ME a0) 


Objects in the 


N91-21996/4/GAR 
C Il 158 Micron Line Mapping of Spiral Galaxies. 
N91-21996/4/GAR 145,23: 
(Order as N91-21986/5/GAR, PC A17/MF rod 
N91-21997/2/GAR 


= Space Programmes of IR and sub-mm Astrono- 


Not -21997/2/GAR 145,240 
(Order as N91-21986/5/GAR, PC A17/MF A02) 
N91-21998/0/GAR 
RELICT 2 Project: Scientific Program and Structure. 
N91-21998/0/GAR 145,24 
(Order as N91-21986/5/GAR, PC A17/MF 02) 
N91-21999/8/GAR 
Millimeter Observations 
ications for Gas Mass 


of a by ee —— of Galaxies: 
impli and Cold Component. 
N91-21999/8/GAR 


145,242 
(Order as N91-21986/5/GAR, PC A17/MF A02) 


N91-22000/4/GAR 
Importance of Submillimetre Observations of Radio Quiet 
and Radio Loud AGN’s. 
N91-22000/4/GAR 145,243 
(Order as N91-21986/5/GAR, PC A17/MF A02) 
N91-22001/2/GAR 
Confusion Limits to the Sensitivity of Submillimeter Tele- 
scopes. 
N91-22001/2/GAR 
(Order as N91-21986/5/GAR, PC At7/ME 02) 
N91-22002/0/GAR 
pa a Center at Submillimeter and Far-infrared Wave- 


No -22002/0/GAR 

(Order as N91-21986/5/GAR, PC AI7/ME f A02) 
N91-22003/8/GAR 

SOFIA: The Stratospheric Observatory for Infrared Astrono- 


Not -22003/8/GAR 145,246 
(Order as N91-21986/5/GAR, PC A17/MF A02) 
N91-22004/6/GAR 
Lage tete (Cli) 158 Micron Emission of the Galaxy Ob- 
served by a Balloon-Borne Telescope. 
N91-22004/6/GAR 
(Order as N91-21986/5/GAR, PC AIT/ME A 02) 
N91-22005/3/GAR 
—_ Far-Infrared Imaging Fabry-Perot Interferometer 
(FIFI). 
N91-22005/3/GAR 145,248 
Order as N91-21986/5/GAR, PC A17/MF A02) 
N91-22006/1/GAR 
pet Stars at Far-infrared and sub-Millimeter Wave- 
is (Abstract Only). 
Nor 22006/1/GAR 
(Order as N91-21986/5/GAR, PC Atv} A02) 
N91-22007/9/GAR 
1.3 mm Continuum Emission from Circumsteliar ot. 
N91-22007/9/GAR 
(Order as N91-21986/5/GAR, PC AN7/ME ‘A02) 
N91-22008/7/GAR 
Swedish-Eso ce Telescope (SEST). 
N91-22008/7/GA 
(order as N91-21986/5/GAR, PC A17/MF rH 
N91-22009/5/GAR 
Smithsonian Astrophysical Observatory Submillimeter Wave 
Te aa 
N91-22009/5/GAR 145,252 
(Order as N91-21986/5/GAR, PC A17/MF A02) 
N91- mor a es 
Coherent and Incoherent Detection. 
NO1-22010/3/GAR 
(Order as N91-21986/5/GAR, PC At7/ME } 02) 


N91-22032/7/GAR 


N91-22011/1/GAR 
Stucture of Molecular Clouds: New Questions. 
N91-22011/1/GAR 145,254 
(Order as N91-21986/5/GAR, PC A17/MF A02) 
N91-22012/9/GAR 
Submillimeter and Low Mass Star Formation. 
N91-22012/9/GAR 145,255 
(Order as N91-21986/5/GAR, PC A17/MF A02) 
N91-22013/7/GAR 
—— of Excited CO Transitions in = of 
NO ISVTTGAR 
(Order as N91-21986/5/GAR, PC ANT/Me ry 
N91-22014/5/GAR 
Collimated Bipolar Outflow in the Core of OMC-1: 
Submillimeter Emission. 
N91-22014/5/GAR 
(Order as N91-21986/5/GAR, PC Atv/Me od 4 
N91-22015/2/GAR 
5 qui for Sis Ri 
Not -22015/2/GAR 
(Order as N91-21986/5/GAR, PC At7/ME eA02) 


in the 500-1000 GHz 





N91-22016/0/GAR 
Far-Infrared Heterodyne Technology. 
N91-22016/0/GAR 145, 
(Order as N91-21986/5/GAR, PC Ponty 02) 
N91-22017/8/GAR 


of Se for Submillimeter Wave Het- 
a 
N91-22017/8/GAR 
(Order as N91-21986/5/GAR, PC AIT/ME 4 
N91-22018/6/GAR 
LDR: A Submillimeter Great Observatory. 
N91-22018/6/GAR 


(Order as N91-21986/5/GAR, PC AN7/ME } 02) 
N91-22019/4/GAR 


Submillimeter Mission for the 1990S: SMMM. 
N91-22019/4/GAR 145,260 
(Order as N91-21986/5/GAR, PC A17/MF A02) 


N91-22020/2/GAR 


N91 -22020/2/GAR 
(Order as N91-21986/5/GAR, PC atvwe} 02) 
N91-22021/0/GAR 
Interstellar Chemistry and Submillimetre Astronomy. 
N91-22021/0/GAR 145,262 
(Order as N91-21986/5/GAR, PC A17/MF A02) 
N91-22022/8/GAR 
First Detection of C3H2 at sub-mm Wavelengths. 
N91-22022/8/GAR 145,263 
(Order as N91-21986/5/GAR, PC A17/MF A02) 
N91-22023/6/GAR 
Submillimeter Water Masers at 321 and 325 GHz. 
N91-22023/6/GAR 1 
(Order as N91-21986/5/GAR, PC A17/MF a2) 
N91- 22024/4/GAR — 
Excitation of Water Masers (Abstract oe. 
N91 024/4/GAR 


(Order as N91-21986/5/GAR, PC At7/MF ‘A02) 
N91-22025/1/GAR 
Submillimeter Wave Astronomy Satellite. 
N91-22025/1/GAR 
(Order as N91-21986/5/GAR, PC Atz/ME } 02) 
N91-22026/9/GAR 
FIR and sub-mm Direct D i Sp for 
Spaceborne Astronomy 
N91-22026/9/GAR 
(Order as N91-21986/5/GAR, PC ANTIME 02) 





N91-22027/7/GAR 
Sub-mm Direct Photometry with Large Telescopes. 
N91-22027/7/GAR 145,268 
(Order as N91-21986/5/GAR, PC A17/MF A02) 
N91-22028/5/GAR 


Submillimeter Observations of Interstellar Dust. 
N91-22028/5/GAR 
(Order as N91-21986/5/GAR, PC At7/Me d A02) 


Bean tan 
_(63 Micron) Line Emission from Galactic High Lati- 
ude Clouds. 
N91-22029/3/GAR 
(Order as N91-21986/5/GAR, PC AtT/ME A 02) 
N91-22030/1/GAR 
Search for Protostars in High Mass Star Forming wer 
N91-22030/1/GAR 45,271 
(Order as N91-21986/5/GAR, PC AI7/ME A02) 
N91-22031/9/GAR 


Telescope (Abstract 
. ae 145,272 


James Clerk Maxwell 
N91-22031/9/GAR 
(Order as N91-21986/5/GAR, PC At7/ME A02) 


N91-22032/7/GAR 
Caltech Submillimeter Observatory (Abstract Only). 
N91-22032/7/GAR 


148,273 
(Order as N91-21986/5/GAR, PC A17/MF A02) 


September 1,1991 OR-45 





NTIS ORDER/REPORT NUMBER INDEX 


N91-22033/5/GAR 
Submillimeter Telescope (SMT). 
N91-22033/5/GAR 45,274 

(Order as N91-21986/5/GAR, PC AIT/ME ‘A02) 


N91-22034/3/GAR 
New Lo 94 Acousto-Optical Spectrometer Projects. 
N91-22034/3/GAR 145,275 
(Order as N91-21986/5/GAR, PC A17/MF A02) 
N91- see a 
Submillimet from the Antarctic Plateau. 
N91 "22035/0/GAR 
(Order 


14,2. 

as N91-21986/5/GAR, PC A17/MF 02) 
N91-22036/8/GAR 

OASI oormien | in Antarctica. 

N91-22036/8/GAR 

(Order as N91-21986/5/GAR, PC AI7/ME 02) 

N91-22037/6/GAR 

Submillimetre Observations of Solar-System Objects. 

N91- Boe, tt - 


as N91-21986/5/GAR, PC AI7/ME A02) 
N91-22038/4/GAR 
Active Telescope for the sub-Millimetre PRONAOS Balloon- 
N91-22038/4/GAR 
(Order as N91-21986/5/GAR, PC A17/ME 02) 
N91-22039/2/GAR 


image Quality of > PRONAOS Telescope. 
N91-22039/2/GAR 


145,280 
(Order as N91-21986/5/GAR, PC A17/MF A02) 


N91-22040/0/GAR 
Millimeter - Submillimeter Balloon Telescope for Meas- 
urements of Diffuse Radiation. 
N91-22040/0/GAR 145,28 
(Order as N91-21986/5/GAR, PC A17/MF 02) 
N91-22041/8/GAR 
TIR a A Balloon Tel Pp 
Aniso’ 
NOT -22041/8/GAR 145,282 
(Order as N91-21986/5/GAR, PC A17/MF A02) 
N91-22042/6/GAR 





for the Mi of 


— hput, Multiband Photometer for the TIR Project. 
N91-22042, onsen 


145,283 
Order as N91-21986/5/GAR, PC A17/MF A02) 
N91-22043/4/GAR 


Flexible Hybrid Spectrometer for Balloon Borne and Ground 

Based ee Wavelength Astronomy. 

N91-22043/4/GAR 145,284 
(Order as N91-21986/5/GAR, PC A17/MF A02) 


N91-22044/2/GAR 


SCUBA: A > eae Camera. 
N91-22044/2/GAR 145,28: 
(Order as N91-21986/5/GAR, PC A17/MF 02) 


N91-22045/9/GAR 
Performance Tests on Ge:Ga and Ge:Be Detectors for the 


ISO Long Wavelength Spectrometer. 
N91-22045/9/GAR 
Order as N91-21986/5/GAR, PC ITM} 02) 


N91-22046/7/GAR 
Mm and sub-mm Wave Planar Antenna Arrays for SIS De- 
tectors. 
N91-22046/7/GAR 
(Order as N91-21986/5/GAR, PC AIT/ME A s02) 
N91-22047/5/GAR 
moa Receiver for the Range 600 GHz to 
N91-22047/5/GAR 
(Order as N91-21986/5/GAR, PC Atv] aoe) 
N91-22048/3/GAR 
Radiatively-Cooled Telescopes for infrared Space Astrono- 
my. 
N91-22048/3/GAR 
(Order as N91-21986/5/GAR, PC AIT/ME A 402) 
N91-22049/1/GAR 
Telescope Technology for Space-Borne Submillimeter As- 
tronomy. 
N91-22049/1/GAR 
(Order as N91-21986/5/GAR, PC At7/ME re 
N91-22050/9/GAR 


MOSES: A yee wea Swedish Submillimeter Satellite for 
Combined Astronomical and Atmospheric wee 
N91-22050/9/GAR 

(Order as N91-21986/5/GAR, PC At7/ME S02) 


N91- 22051/7/GAR 
= vary « of ath = = Norbey Radio Observatory Submilli- 
Net $2505 177/GAR 145,290 
(Order as N91-21986/5/GAR, PC A17/MF A02) 
N91 = anges 
ew of Comets. 


Submillime' 
N91 "22082/8/GAR 145,29 
(Order as N91-21986/5/GAR, PC A17/MF 02) 





N91-22053/3/GAR 
Search for Stellar Occultations by Uranus, Neptune, Pluto, 
and Their — 1990-1999. 
N91-22053/3/GAR 145,225 PC A03/MF A01 


N91-22054/1/GAR 
NGC3309: An S-Shaped Radio Galaxy in a Nearby Cluster. 
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N91-22054/1/GAR 
N91-22056/6/GAR 

Data Analysis for the Pioneer-Venus Electric Field Detector. 

N91-22056/6/GAR 145,293 PC A03/MF A01 
N91-22057/4/GAR 


Laborat Evaluation and Application of Microwave Ab- 
under Simulated Conditions for Plane- 


145,294 PC A04/MF A01 


145,292 PC A02/MF A01 


No1-2208774/GAR 
N91-22060/8/GAR 

NB 2206078 /GAR a nie 779 “PO ADSM A01 
N91-22063/2/GAR 

Cosmic Ray —_— (CRN) Detector Investigatio 

N91-22063/2/GAR 145,303 PC ‘A02/MF A01 
N91-22064/0/GAR 

Unusual Case of Meter Wave Type-3 Bursts Leading Milli- 


meter-Wave Bursts. 
N91-22064/0/GAR 145,296 PC A01/MF A01 
N91-22065/7/GAR 
1991/92 Graduate Student R hers Program, Including 
Underrepresented Minority Focus Component. 
N91-22065/7/GAR 145,077 PC A06/MF A01 


N91-22066/5/GAR 








NASA Ames Aerosp: Di R h 
N91-22066/5/GAR 145,180 PC A04/MF A01 
NA-89-1122L 
ye Performance Transparency 
AD-A234 456/2/GAR 
NADC-90004-60 
Model for the Thermoplastic Analysis of Metal Matrix Lami- 


nates. 
AD-A233 654/3/GAR 146,453 PC A04/MF A01 
NADC-90066-60 


Anisotropic Laminated Damped a rp * 
AD-A234 446/3/GAR A04/MF A01 
NADC-90070-60 


Development of improved Composite Panel E 

AD- 115/4/GAR 146,478 PC 
NAL-SP-13 

Proceedings of the 8TH Nal Suapeie, on Aircraft Compu- 

tational of Computational Fluid 

—— and ‘Super Computers i in Aerospace 

echno! 

NOT 21O7E/3/GAR 147,284 PC A06/MF A01 
NAL-TR-1059 

Coning Motion of Slender Bodies at High 

N91-21111/0/GAR 145,116 
NAL-TR-1071 

Wind Tunnel Test of a Propeller Working in a Low Reyn- 


olds Number Rai 
145,117 PC A03/MF A01 


145, 147 PC A07/MF A01 


oa/Me FAG 





nce and 


les of Attack. 
A03/MF A01 


N91-21112/8/GA 
NAL-TR-1072 

Experimental Study of a os ce Swept-Back 

Wing with Suction Laminar-Flow-Contro! 

N91-21113/6/GAR 145, 118 PC A03/MF A01 
NAL-TR-1074 

Effective Cleaning of Oil-Protected Bearing Steel Examined 
by XPS Analysis. Part 1: Cleaning by Solvents and Alkaline 


ners. 
N91-21538/4/GAR 146,416 PC A03/MF A01 
NAL-TR-1075-T 
Blunt Trailing Edge Analysis of Supercritical Airfoils by a 


Navier-Stokes Code. 
N91-21114/4/GAR 145,119 PC A0Q3/MF A01 
NAL-TR-1078 


Slant Hot-Wire Inclination Measurement Using Dual Laser 


Beams. 

N91-21491/6/GAR 145,172 PC A02/MF A01 
NARA/TIP-91/09 

wt Systems Technology and Its Implication for Ar- 


PBT: 191783/GAR 146,375 PC A03/MF A01 
NARA/TIP-91/10 
pret ital —_ Storage System Project Report. 
91-191791/GA 146,383 PC A17/MF A03 
NAS 1.15:4216 
Preliminary Evaluation 4 —— Engine Parameter Esti- 
ight 


mation Process Using F' 
N91-21446/0/GAR 145,149 PC A03/MF A01 
NAS 1.15:4256-V-2 


Solid Earth Science in the 1990S. Volume 2: Panel Re- 


91-21590/5/GAR 147,001 PC A13/MF A02 
NAS 1.15:4260 


GEMPAKS User’s Guide, Version 5.0. 
N91-21661/4/GAR 145,327 PC A10/MF A02 


NAS 1.15:4261-PT-1 
spews. Part 1: GEMPAKS5 Programmer's Guide, Version 


NO1-21662/2/GAR 145,328 PC A99/MF A04 
NAS 1.15:4261-PT-2 

GEMPAKS. Part 2: Gempit Programmer’s Guide, Version 

5.0. 


N91-21663/0/GAR 145,329 PC AO7/MF A01 
NAS 1.15:4270 
Radiation Health Research, 1986 - 1990. 


N91-21704/2/GAR 
NAS 1.15:100065 
Characteristic Eddy Decomposition of Turbulence in a 


Channel. 
N91-21470/0/GAR 145,135 PC A03/MF A01 
NAS 1.15:100772 
AEOSS n bona J System Analysis on Advanced 
S. 


Earth-Orbital cecr: ems. 
N91-21223/3/GAR 147,669 PC A03/MF A01 
NAS 1.15:100773 


AEOSS Runtime Manual for System Analysis on Advanced 
Earth-Orbital cecraft Systems. 
N91-21224/1/GAR 147,670 PC A03/MF A01 


NAS 1.15:101667 
sows oe Control Assessment of the Space Station 


yA Pointing System. 
Nona 2281 147,639 PC A03/MF A01 
NAS 1.15:101709-REV 


Stars: An ot gel General- Purpose | ay == Element Struc- 
lysis Computer 


147,453 PC A08/MF A01 


146,772 PC A06/MF A01 





tural, Aeroser 
Program (Revised). 
N91-21587/1/GAR 


NAS 1.15:101739 


— Sy: | Conditioning for re Test Instrumenta' 
1-21135/9/GAR 45,158 PC AOS/ME A A01 


NAS 1.15:101801 


1991/92 Graduate Student R 
the Underrepresented Minority Focus Component. 
N91-22065/7/GAR 145,077 PC A06/MF A01 


NAS 1.15:102175 
Atomic Oxygen : eee of pe 4-Type Solar Array 
nv 


NO1.21286/0/GAR 147, 7072 PC A03/MF A01 
NAS 1.15:102178 

po a ead Entry Corridors for Lunar/Mars Aerocapture 

N91-21168/0/GAR 147,655 PC A04/MF A01 
NAS 1.15:102420 

Applications of Artificial Neural Nets in Structural Mechan- 

ics 


N91-21559/0/GAR 147,445 PC A03/MF A01 

NAS 1.15:102624 
cecraft Control Laboratory Experiment Optical Attitude 
jeasurement System. 

N91-21186/2/GAR 147,635 PC A03/MF A01 
NAS 1.15:102669 

identification of Linear Multivariable rosary from a Single 

Set of Data by \ eens of Observers with Assigned 

Real Ei alue: 

N91-21 75/6/GAR 145,871 
NAS 1.15:102758 

Hot-Bench Simulation of the Active Flexible Wing Wind- 


Tunnel 
145,123 PC A03/MF A01 


i 
vo 





nn 2 ge 








PC A03/MF A01 


nel Model. 
N91-21144/1/GAR 
NAS 1.15:102763 
Optimal Design Study of High Efficiency Indium Phosphide 
Space Solar Cells. 
N91-21433/8/GAR 146,097 PC A02/MF A01 
NAS 1.15: 99 


Phase-Lock-Loop Application for Fiber Optic 
N91-21 Wa8/3/GAR 145,755 Pe 4003/ME A01 


NAS 1.15:102778 
—_ A 


modatio' 

N91-21 183/9/GAR 
NAS 1.15:102780 

Pre-Integrated Structures for Sone Station Freedom. 

N91-21214/2/GAR 147,638 PC A12/MF A02 
NAS 1.15:102830 

Simulation of Nap-of-the-Earth —- in Helicopters. 

N91-21131/8/GAR 145,141 PC A03/MF A01 
NAS 1.15:102879 


Estimates of Thermochemical Relaxation Lengths Behind 
Normal Shock Waves Relevant to Manned Lunar Mars 
Return Missions, the Aeroassist Flight Experiment, and 


Mars Entry. 
N91-21471/8/GAR 147,660 PC A03/MF A01 


NAS 1.15:103258 
et oe Ingestion Test Results of a Two-Poster Vectored 
Flow Visualization in the NASA Lewis 
9- x T5-Fo0 it Low Speed Wind Tunnel. 
N91-21116/9/GAR 145,121 PC A03/MF A01 
NAS 1.15:103276 
Advanced Rotorcraft bs es Program. 
N91-21531/9/GAR 145,179 PC A03/MF A01 
NAS 1.15:103342 
Sound of Moving Bodies. 
N91-21827/1/GAR 
NAS 1.15:103384 
NASA/DOD Aaa Knowledge Diffusion Research 
Project. Paper 9: Information Intermediaries and the Trans- 
fer of Aerospace Scientific and Technical Information (STI). 


A Report from the Field. 
N91-21959/2/GAR 147,694 PC A03/MF A01 


bly with Mini Space Station Accom- 


147,625 PC A07/MF A01 





147,267 PC A06/MF A01 
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NAS 1.15:103399 
ing the Living Universe: A Strategy for Space Life 
N91-21696/0/GAR 147,691 PC A03/MF A01 
NAS 1.15:103424 
Multiblock Multigrid Three-Dimensional Euler Equati 
Solver. 


N91-21134/2/GAR 
NAS 1.15:103844 

NASA Ames Aerospace ee pee Resear 

N91-22066/5/GAR 180 PC AO A01 
NAS 1.15:104031 


145,157 PC A03/MF A01 





N91-21795/0/GAR 145,136 PC A03/MF A01 
NAS 1.15:103527 


oa of rat Configurations Using the Single Bear- 
Tester in Liquid . 

N 1-21532/7/GAR 145,735 PC AO5/MF A01 
NAS 1.15:103528 

pees A Numerical Model for Geophysical Fluid Flow 

imu . 

N91-21450/2/GAR 147,029 PC A03/MF A01 

NAS 1.15:103529 


Evaluation of GTAW-P Versus GTA Welding of Alloy 718. 

N91-21287/8/GAR 145,727 PC A03/MF A01 
NAS 1.15:103530 

Atmospheric Envi for Space Shuttle (STS-38) 


Launch. 
N91-21633/3/GAR 145,348 PC A03/MF A01 
NAS 1.15:103649 


Power ae and the 
N91-21240/7/GAR 

NAS 1.15:103678 
Integrated Flight/ 
ona pode a 
N91-21137/5/GAR 

NAS 1.15:103688 
Mechanical Behavior < Fiber Reinforced SiC/RBSN Ce- 
ramic Matrix 


Experiment. 
N91-21243/1/GA' 146,500 PC A03/MF A01 
NAS 1.15:103694 





Space Future. 
147,671 PC A03/MF A01 


sion Control a Design Based 
ierarchical Approac' 
145, 155 “PC A03/MF A01 


Mechanical Strength and Y vp Properties of 

PM212: A High Temperature Self-Lubricating Powder Metal- 

lurgy a 

N91-21302/5/GAR 146,509 PC A03/MF A01 
NAS 1.15:103695 

Effects of Gear Box Vibration and Mass Imbalance on the 

Dynamics of Multi-Stage Gear Transmissions. 

N91-21534/3/GAR 145,151 PC A03/MF A01 
NAS 1.15:103729 


Cooling of Insitu Propellant Rocket Engines for Mars Mis- 


sion. 
N91-21233/2/GAR 145,722 PC A05/MF A01 
NAS 1.15:103742 
essible Flows with Periodic Vortical Disturbances 


around Lifting Airfoils. 

N91-21060/9/GAR 145,087 PC A10/MF A02 
NAS 1.15:103749 

Series mg cya | SSE 4) (1 Less Than or Equal 

oo in or Equal Phase Stability and Super- 

NoL2gtO/S/GAR 147,401 PC A03/MF A01 
NAS 1.15:103750 

oe for Actively Cooled Hot-Composite Thermostruc- 


tural Analysis. 

NOT-21960/4/GAR 146,510 PC A03/MF A01 
NAS 1.15:103767 

Fae Test for Thermomechanical Evaluation of Ceramic 


Fibers. 

N91-21309/0/GAR 146,524 PC A02/MF A01 
NAS 1.15:103769 

Anomaly of Velocity-Pressure D pling in Coll d 

Mesh Solutions. 

N91-21448/6/GAR 145,128 PC A03/MF A01 
NAS 1.15:103775 

Examination of Anticipated G-Jitter on Space Station and 

‘ocesses. 


Its Effects on Materials Pri q 
N91-21378/5/GAR 147,690 PC A06/MF A01 
NAS 1.15:103779 


Experimental Study of Boundary Layer Transition on a 
Heated Flat Plate. 
145,088 PC A03/MF A01 





N91-21061/7/GAR 
NAS 1.15:103780 

Application of Computational Fluid Dynamics in High Speed 

Aeropropuision. 

N91-21458/5/GAR 145,129 PC A01/MF A01 
NAS 1.15:103787 


Spatial Variations in AC Susceptibility and Microstructure 
for = aoe Superconductor and Their Correla- 


tion with Room-Temperature Ul 
NO1.2158973/GAR 147,400 PC A03/MF A01 


er’ A oe 103791 


lor Hypersonic Propulsion. 
NOt 21447 76/GAR 





147,659 PC A03/MF A01 


eye Algorithms for Sy enn gan 
inear, Fi ‘der, Ordinary Differential Equa 
NOT 21787 /6/GAR 146,602 PC A0S/ MF A01 


NAS 1.15:103817 
Dynamics of V 
Scrub after Fire: 
N91-21635/8/GAR 

NAS 1.15: 103833 


Su of Biodynamic Interference in Head-Tracked 
Tel ation. 


tion and Soils of Oak/Saw Palmetto 
ations from Permanent Ti 
146,985 PC A08/MF A01 


of Recess-Mounted Pres- 


sure Transducers. 
N91-21834/7/GAR 146,357 PC A03/MF A01 
NAS 1.15:104033 

Pee nae Pro am ma for Buckling of Laminated 


Plates Programming. 
N91 S12 2800/6 GAR 147,452 PC A02/MF A01 
NAS 1.15:104045 


On-Orbit Damage Detection and Health - mae of Large 
Trusses: Status and Critical Issues. 
N91-21579/8/GAR 147,642 PC A03/MF A01 
NAS 1.15:104046 


ison of Several System Identification Methods for 


Flexible Structures. 

N91-21574/9/GAR 147,450 PC A03/MF A01 
NAS 1.15:104047 

—— Dynamic Controllers for Nonlinear Mechanical Sys- 


NOt N91-21573/1/GAR 147,449 PC A03/MF A01 
NAS 1.15:104048 
Active Vibration Absorber for CSI Evolutionary Model: 
Its. 


in and Experimen 
N91- 31578/0/GAR 147,675 PC A03/MF A01 
NAS 1. 15:104050 
ey meng of a Hammerhead Launch Vehicle 
Wind-Tunnel M' 
NOT 21I TI T/GAR 147,649 PC A03/MF A01 


NAS 1.15:104052 


Closed-Form Solutions for aod ral Wicignar oe of Me- 
ting Matrix Selec- 


147,673 PC A03/MF A01 





NO1-21572/3/GAR 

NAS 1.15:104053 
Simple, Analytical, Axisy 
Downdraft Estimation. 
N91-21132/6/GAR 

NAS 1.15:104065 
Di on Sensitivity Analysis for Discretely-Modeled 


Structures. 
N91-21577/2/GAR 147,451 PC A03/MF A01 
“a 1.15:104066 


ide/Arylene Ether Block Copolymers. 
NOT 21308/2/GAR 145,642 PC A03/MF A01 


NAS 1.15:104067 
——— of co ae ely Ether Copolymers for Adhe- 
sives and 


_ Matri 
N91-21306/6/ 145,641 PC A03/MF A01 
NAS 1. “a 


Fire Suppression in Human-Crew Spacecri 
N91-21182/1/GAR 147,652 “Pc A03/MF A01 


NAS 1.15:104338 
GaAa Monolithic RF Modules for SARSAT Distress Bea- 


cons. 

N91-21184/7/GAR 145,772 PC A02/MF A01 
NAS 1.15:104340 

pom re yi Aes meena Control Design for a Stovi Air- 


H-Infinity Control Design Techniques. 
Nor-2ti /9/GAR 145,160 PC A03/MF A01 


NAS 1.15:104359 


imental Comparison of Nonswirling and Swirling Flow 
in a Circular-to-Rectangular Transition Duct. 
N91-21115/1/GAR 145,120 PC A03/MF A01 


NAS 1.15:104539 
Redistribution of Particulates on a Payload During Flight 


Ascent. 
N91-21255/5/GAR 147,650 PC A03/MF A01 
NAS 1.15:104541 


Geomagnetic Model Investigations for 1980 - 1989: A 
Model for Strategic Defense Initiative Particle Beam Experi- 
— and a Study in the Effects of Data Types and Ob- 


ratory Bias Solutions. 
NQ1.21664/9/GAR 147,022 PC A14/MF A02 
NAS 1.15:104542 


Geodynamics Branch Data Base for Main Magnetic Field 


Analysis. 

N91-21653/1/GAR 147,021 PC A06/MF A01 
NAS 1.26:4352 

Description and Evaluation of an Interference Assessment 


for a Slotted-Wall Wind Tunnel. 
N91-21155/7/GAR 145,167 PC A04/MF A01 


NAS 1.26:4355 


Microburst Model for 
147,704 PC A03/MF A01 








NAS 1.26:187806 


NAS 1.26:177522 
Human Factors in Aviation: Terminal Control Area Boundary 
Conflicts. 


N91-21714/1/GAR 147,698 PC A03/MF A01 
NAS 1.26:177565 
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Electro Optical System to Measure Strains at High Temper- 


ature. 
N91-21492/4/GAR 146,356 PC A03/MF A01 
NASA-CR-188153 


eye ym of Nose Bluntness and Angle of Attack Ef- 
on Slender Bodies in Viscous lension Flows. 
Nonert 117/7/GAR 145,122 PC A06/MF A01 


NASA-CR-188154 
Ground-Based Testi 


Structures wre 

N91-21576/4/GAR 
NASA-CR-188162 

North Atlantic Weather Regimes: A Synoptic Study of 


Phase Space. 
N91-21673/9/GAR 145,332 PC A02/MF A01 


of the Dynamics of Flexible Space 
147,674 PC A03/MF A01 


NASA-TM-102830 


NASA-CR-188177 


Endorsement-Based to Student Modeling for 
Planner-Controlled i T 
N91-21739/8/GAR ination Ttng PC A03/MF A01 


4054 
Topology of Modified Helical Gears. 
AD- 940/6/GAR 146,417 PC A03/MF A01 
NASA-TM-4216 
i Evaluation of an F100 Engine Parameter Esti- 
mation Process ight Data. 
N91-21446/0/GAR 145,149 PC A03/MF A01 
NASA-TM-4256-V-2 
Solid Earth Science in the 1990S. Volume 2: Panel Re- 


Nigi-21590/5/GAR 147,001 PC A13/MF A02 
NASA-TM-4260 


GEMPAKS User’s Guide, Version 5. 
N91-21661/4/GAR 145,927 PC A10/MF A02 


NASA-TM-4261-PT-1 
GEMPAKS. Part 1: GEMPAKS Programmer's Guide, Version 


5.0. 

N91-21662/2/GAR 145,328 PC A99/MF A04 
NASA-TM-4261-PT-2 

GEMPAKS. Part 2: Gemplit Programmer's Guide, Version 


5.0. 

N91-21663/0/GAR 145,329 PC A07/MF A01 
NASA-TM-4270 

Radiation Health , 1986 - 1990. 

N91-21704/2/GAR 146,772 PC A06/MF A01 
NASA-TM- 100065 

Characteristic Eddy Decomposition of Turbulence in a 

N91-21470/0/GAR 145,135 PC A0Q3/MF A01 
NASA-TM-100772 

AEOSS 


E - 
N91-21223/3/ 
NASA-TM-100773 

pew Fy kw yah gametes cee 


Earth-Orbital a Systems. 
N91-21224/1/GAR 


147,670 PC A03/MF A01 
NASA-TM-101667 


and Control Assessment of the Space Station 
Freedom Payload Pointing System. 
N91-21225/8/GAR 147,639 PC A03/MF A01 


NASA-TM-101709-REV 
Stars: An Integrated General-Purpose Finite Element Struc- 


Guide for System Analysis on Advanced 
147,669 PC A03/MF A01 


Program (Revised). 
N91-21587/1/GAR 
NASA-TM-101739 


Digital Conditioning for ~— Test Instrumentai 
N91-21135/9/GAR 45,158 PC AOS/ME A A01 


NASA-TM- 101801 
Pang Graduate Student Researchers Program, Including 


Underrepresented Minority Focus 
Not -22065/7/GAR 145,077 PC A06/MF A01 
NASA-TM-102175 


Atomic Oxygen Degradation of Intelsat 4-Type Solar Array 

| Lab | igations. 

N91-21286/0/GAR 147,672 PC A03/MF A01 
NASA-TM-102178 

Parametric Entry Corridors for Lunar/Mars Aerocapture 


Missions. 

N91-21168/0/GAR 147,655 PC A04/MF A01 
NASA-TM- 102420 

Applications of Artificial Neural Nets in Structural Mechan- 


ics. 
N91-21559/0/GAR 147,445 PC A03/MF A01 
NASA-TM-102624 
ft Control Laboratory Experiment Optical Attitude 
N91-21186/2/GAR y 147,635 PC A03/MF A01 
NASA-TM- 102669 
Seneenen 26 Catan Neen ate Cone Soe 
Set of Data by Identification of Observers with Assigned 
Real 7. 
N91-21575/6/GAR 145,871 PC A03/MF A01 
NASA-TM-102758 
Hot-Bench Simulation of the Active Flexible Wing Wind- 


Tunnel! Model. 
N91-21144/1/GAR 145,123 PC A03/MF A01 
es 


Phase-Lock-Loop Application for Fiber Optic Ri 
NO121496/9/GRR 145,755 PC 003/ ME A01 


NASA-TM-102778 
Aerobrake A bly with Mi 


modation. 
N91-21183/9/GAR 
NASA-TM- 102780 


147,453 PC A08/MF A01 





Space Station Accom- 
147,625 PC A07/MF A01 





Pre-integrated Structures for Space Station Freedom. 
N91-21214/2/GAR 147,638 PC A12/MF A02 
NASA-TM-102830 


the-Earth Flight in Helicopters. 
145,141 PC A03/MF A01 


OR-49 


Simulation of 
N91-21131/8/G. R- 


September 1, 1991 
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NASA-TM- 102879 
Estimates of Thermochemical Relaxation Lengths Behind 
Normal Shock ee ——— to Manned Lunar and Mars 
Return Missions, ist Flight Experi t, and 


Mars Entry. 

N91-21471/8/GAR 147,660 PC A03/MF A01 
NASA-TM-103258 

Hot Gas Ingestion Test Results of a Two-Poster Vectored 

Thrust Concept with Flow Visualization in the NASA Lewis 

9- X 15-Foot Low Speed Wind Tunnel. 

N91-21116/9/GAR 145,121 PC A03/MF A01 
NASA-TM- 103276 





Advanced Rotorcraft Transmission 
N91-21531/8/GAR 145,1 


NASA-TM- 103342 


is "BC A03/MF A01 


Sound of Moving 
N91-21827/1/GAR 
NASA-TM- 103384 
NASA/DOD Aerospace here. ol Diffusion Research 
Project. Paper 9: Int and the Trans- 
fer of hemeanes Scientific ‘and Technical Information (STI). 


A Report from the Field. 
N91-21959/2/GAR 147,694 PC A03/MF A01 
NASA-TM- 103399 


Exploring the Living Universe: A Strategy for Space Life 
N91-21696/0/GAR 147,691 PC A03/MF A01 


NASA-TM- 103424 
—- Multigrid +Three-Dimensional 


NO121 795/0/GAR 
NASA-TM-103527 
Evaluation of Bearing Configurations Using the Single Bear- 


ing Tester in Liquid Nitrogen. 
N91-21532/7/GAR 145,735 PC AO5/MF A01 
NASA-TM-103528 


Geosim: A Numerical Model for Geophysical Fluid Flow 


Simulation. 
N91-21450/2/GAR 147,029 PC A03/MF A01 
NASA-TM-103529 


Evaluation of GTAW-P Versus GTA —S Alloy 718. 
N91-21287/8/GAR 145,727 A03/MF A01 


NASA-TM-103530 
ee Environment for Space Shuttle (STS-38) 


Launc 
NO1.21639/3/GAR 145,348 PC A03/MF A01 
— se ewan 


147,267 PC A06/MF A01 





Euler Equation 
145,136 PC A03/MF A01 


and the Space Futur 


——_ ‘e. 
NOT pr 21240/776 147,671 PC A03/MF A01 
NASA-TM-103678 


Integrated Flight/Propulsion Control a Design Based 

on a Decentralized, Hierarchical Approac! 

N91-21137/5/GAR 145, 139 "PC A03/MF A01 
NASA-TM-103688 


Mechanical Behavior of Fiber Reinforced — Ce- 

ramic Matrix Composites: Theory and Experime: 

N91-21243/1/GAR 146,500 PC A03/MF A01 
NASA-TM- 103694 

Mechanical Strength and Thermophysical Properties of 

PM212: A + A Temperature Self-Lubricating Powder Metal- 


lurgy Composite 
N91-21302/5/GAR 146,509 PC A03/MF A01 
NASA-TM-103695 


Effects of Gear Box Vibration and Mass Imbalance on the 

Dynamics of Multi-Stage Gear Transmissions. 

N91-21534/3/GAR 145,151 PC A03/MF A01 
NASA-TM-103729 


Cooling of Insitu Propellant Rocket Engines for Mars Mis- 


sion. 

N91-21233/2/GAR 145,722 PC A0S/MF A01 
NASA-TM-103742 

Compressible Flows with Periodic Vortical Disturbances 


around Lifting Airfoils. 
N91-21060/9/GAR 145,087 PC A10/MF A02 
NASA-TM- 103749 
Series Bi2Sr2Ca(n-1) Cu(n)O(2n+ 4) (1 Less Than or Equal 
to n Less Than or Equal to 5): Phase Stability and Super- 
Roraiterean 147,401 PC A03/MF A01 
NASA-TM-103750 
HITCAN for Actively Cooled Hot-Composite Thermostruc- 


tural Analysis. 
N91-21562/4/GAR 146,510 PC A03/MF A01 
NASA-TM-103763 


Optimal a. Study of High Efficiency Indium Phosphide 
I lis. 


Not 21490/8/GAR 146,097 PC A02/MF A01 
NASA-TM-103767 
Simple Test for Thermomechanical Evaluation of Ceramic 


Ne 1-21909/0/GAR PC A02/MF A01 
NASA-TM-103769 

Anomaly of Velocity-Pressure Decoupling in Collocated 

Mesh Solutions. 

N91-21448/6/GAR 145,128 PC A03/MF A01 


NASA-TM-103775 


Examination of ted G-Jitter on Space Station and 
its Effects on Materials Processes. 


OR-50 VOL. 91, No. 17 


146,524 


N91-21378/5/GAR 
NASA-TM-103779 
Experimental Study of Bi 
Heated Flat Plate. 
N91-21061/7/GAR 


NASA-TM-103780 
Application of Computati 
Aeropropulsion. 
N91-21458/5/GAR 

NASA-TM-103782 
Single gs of Zone —_ (001)-Oriented Pwa 1480 


pang Bn Influence tion. 
N91-21558/2/GAR 146,559 PC A03/MF A01 
NASA-TM-103787 
Spatial Variations in AC Susceptibility and Microstructure 
for the YBa2Cu30(7-x) Superconductor and Their — 
tion with Room-Temperature Ultrasonic Measureme 
N91-21553/3/GAR 147,400 PC A03/ ME A01 
NASA-TM-103791 


147,690 PC A06/MF A01 





dary Layer Ti on a 


145,088 PC A03/MF A01 





val Fluid Dy in High Speed 
145,129 PC A01/MF A01 


FD for ic Propulsion. 
N91-21447/8/GAR 147,659 PC A03/MF A01 
NASA-TM-103793 

Sor away Integration Algorithms for Non 

inst Order, Ordinary Differential Equatio: 

NOT 21767 /6/ GAR 146,602 PC ‘A03/MF A01 
NASA-TM-103817 

Dynamics of Vi 

Scrub after Fire: 

N91-21635/8/GAR 
MASA-TH-109883 

ion of Bic 


tation and Soils of Oak/Saw Paimetto 
servations from Permanent Transects. 
146,985 PC A08/MF A01 





dy ic Interference in Head-Tracked 
145,157 PC A03/MF A01 


—— tion. 
N91-21134/2/GAR 
NASA-TM- 103844 
NASA Ames Seeepece meas Directorate Research. 
N91-22066/5/GAR 145,180 PC A04/MF A01 
NASA-TM-104031 
Frequency Response Calibration of Recess-Mounted Pres- 


sure Transducers. 

N91-21834/7/GAR 146,357 PC A03/MF A01 
NASA-TM-104033 

Stacking-Sequence Optimization for Buckling of Laminated 


Plates by Integer Programming. 
N91-21580/6/GAR 147,452 PC A02/MF A01 


NASA-TM-104045 
On-Orbit Damage Detection and —_ Ss of Large 
Space Trusses: Status and Critical |: 
N91-21579/8/GAR 147,642. PC A03/MF A01 
NASA-TM-104046 
Comparison of Several System Identification Methods for 


Flexible Structures. 
N91-21574/9/GAR 147,450 PC A03/MF A01 
NASA-TM-104047 


Passive Dynamic Controllers for Nonlinear Mechanical Sys- 


tems. 

N91-21573/1/GAR 
NASA-TM-104048 

Active Vibration Absorber for CS! Evolutionary Model: 

Design and Experi Results. 

N91-21578/0/GAR 147,675 PC A03/MF A01 
NASA-TM-104050 


Dynamic Response of a Hammerhead Launch Vehicle 


Wind-Tunnel Model. 
N91-21177/1/GAR 147,649 PC A03/MF A01 
NASA-TM-104052 
Closed-Form Solutions for Linear R 
or Systems Including Optimal 


NOt -21572/3/GAR 
NASA-TM-104053 
Simple, pastes. 


Downdraft Esti 
N91-211 32/6/GAR 
NASA-TM-104065 


Di on Sensitivity Analysis for Discretely-Modeled 
Structures. 


N91-21577/2/GAR PC A03/MF A01 
NASA-TM-104066 

Imide/Arylene Ether Block Copolymers. 

N91-21308/2/GAR 145,642 PC A03/MF A01 
NASA-TM-104067 

— of Imide/Arylene Ether Copolymers for Adhe- 


and Composite Matrices. 

N91-21306/6/ AR 145,641 PC A03/MF A01 
NASA-TM-104334 

Fire Suppression in Human-Crew Spacecr: 

N91-21182/1/GAR 147,652 “PC A03/MF A01 
NASA-TM-104338 


GaAa Monolithic RF Modules for SARSAT Distress Bea- 


cons. 

N91-21184/7/GAR 145,772 PC A02/MF A01 
NASA-TM-104340 

Integrated _ nt/Propulsion Control Design for a Stovi Air- 

craft Using H-Infinity Control Design Techniques. 

N91-21140/9/GAR 145,160 PC A03/MF A01 
NASA-TM-104359 

Experimental Comparison of Nonswirling and Swirling Flow 

in a Circular-to-Rectangular Transition Duct. 


147,449 PC A03/MF A01 


julator Design of Me- 
leighting Matrix Selec- 


147,673 PC A03/MF A01 


* smeuuene Microburst Model for 
“ 147,704 PC A03/MF A01 





147,451 


N91-21115/1/GAR 
HABA-Tes- 104880 
ibution of Parti 


os 
N91 2 1255/5/GAR 
NASA-TM-104541 


Geomagnetic Model jameeny wd for 1980 - 1989: A 
Model for Strategic Defense Initiative Particle Beam Experi- 
ments and a Study in the Effects of Data Types and Ob- 


servatory Bias Solutions. 
N91-21654/9/GAR 147,022 PC A14/MF A02 
NASA-TM-104542 


) nn gua Branch Data Base for Main Magnetic Field 


nalysis. 

Nor 21053/1/GAR 147,021 PC A06/MF A01 
NASA-TP-3040 

Acoustic and Aerodynamic Study of a Pusher-Propelier Air- 


craft Model. 
145,153 PC A04/MF A01 


145,120 PC A03/MF A01 





on a Payload During Flight 
147,650 PC A03/MF A01 


N91-21828/9/GAR 
NASA-TP-3078 


New Fabrication Method for Precision Antenna Reflectors 
for Space Flight and Ground Test. 
N91-21185/4/GAR 145,773 PC A03/MF A01 


NASA-TP-3108 
od hy seen of a the Shear Strength of Thick Hon- 


ib Composites. 
Ot. 3 242/3/GAR 146,499 PC A03/MF A01 
NATICK/TR-91/017 


Notational Helmet Concepts: A Survey of Near-Term and 


Future Technologies. 
AD-A234 475/2/GAR 146,853 PC A04/MF A01 
NBDL-89R006 


Statistical Analysis of -X Rhesus Head Kinematics 
AD-A233 977/8/GAR 146,721 PC A06/MF A01 


NBL-324 
New Brunswick Laboratory progress report, October 1989- 


September 1990. 
DE91010201/GAR 145,044 PC A04/MF A01 
NCEER-90-0023 


Study of Site Response at a Soon Mer 
PB91-196857/GAR 


NCEER-90-0028 


Viscous Dampers: Testing, Modeling and Application in Vi- 
bration and Seismic Isolation. 
PB91-190561/GAR 145,418 PC A06/MF A01 


NCEER-90-0029 
Soil Effects on Earthquake Ground Motions in the Memphis 


Area. 
PB91-190751/GAR 145,679 PC A05/MF A01 
NCEER-91-0005 


3D-BASIS Nonlinear Dynamic Analysis of Three-Dimension- 
al Base Isolated Structures: Part 2. 
145,417 PC A07/MF A01 


his Site. 
A03/MF A01 


PB91-190553/GAR 
NCEL-UG-0020 


pooper User's Guide Version 2.2. Cowen Response Analy- 
sis of Single Degree of Freedom System: 
AD-A233 817/6/GAR 145, 651° “PC A04/MF A01 


NDC-15 


oT. of the hydraulic data from the MI fracture zone at 
sel Rock Laboratory, Switzerland. 
DE91010220/GAR 146,192 PC A06/MF A01 


NDP-036 
— _— radiocarbon: Data from the INDIGO 1, 2, and 


De91010496/ GAR 146,266 PC A09/MF A02 
NEANDC-U-272 


Summary record of the twenty-seventh meeting. 
DE91732824/GAR 147,183 PC AO5/MF A01 


NEFES/91-10 
User’s Guide for the Northeast Stand Exam Program 


(NEST Version 2.1 

PB91-191825/GAR 146,988 PC A03/MF A01 
NEI-DK-499 

Decentrale kraft ker og industri kraft pro- 

duktion. (D \ ition plants and industrial heat 


and powe 1 production). 
DE91763388/GAR 146,022 PC A08/MF A01 
NIFS-70 


Observation of Parallel Viscosity in the Chs Heliotron/Tor- 


satron. 

N91-21891/7/GAR 147,348 PC A03/MF A01 
NIFS-71 

Spectral Analysis of the Heliotron Field with the Toroidal 

Harmonic Function in a Study of the Structure of Built-in Di- 

vertor. 

N91-21892/5/GAR 147,098 PC A03/MF A01 
NIFS-72 


Effect of Electric Field inhomogeneities on Drift Wave In- 
stabilities and Anomalous Transport. 
N91-21893/3/GAR 147,349 PC A03/MF A01 


NIFS-73 
Stabilities of Regular Motion in the Relativistic Standard 
M 


jap. 
N91-21894/1/GAR 147,350 PC A03/MF A01 
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NIH/PUB-90-3028 
National Blood Pressure Education 
NHBPE Morking Group Report on Ambulatory theod 
PB91-190496/GA\ 146,726 PC A03/MF A01 


NIH/PUB-90-3032 
National Hi Blood Pressure Education oo 
NHBPE Working Gi Report on 
Seems B Failure. on 
PB91-190389/GAR 146,655 PC A03/MF A01 
NIH/PUB-90-3046 
Report of the Expert Panel on Population Strategies for 


146,731 PC A07/MF A01 


Strategies for 
PB91-190413/GAR 


Croce Suma MF A01 
NIPER-522-VOL.1 


National Institute for Petroleum and Energy Research quar- 
Se report for October 1-December 31, 1990. 


Volume 1, Fuels 
DE91009249/GAR 146,035 PC A03/MF A01 
NIST-90DDC500-8-1.11 
Ada Compiler Validation Summary Report: DDC Internation- 
al A/S, DACS VAX/VMS LX. 80186 Bare Ada Cross Compil- 
er System, Version 4.6, VAX 8530 (Host) to Bare Board 
iSBC 186/93A (Host), 901129S1.11079. 
AD-A234 083/4/G, 145,813 PC A0S/MF A01 
NIST90DDC500-9-1. ~ 
Ada Compiler Validation Report: Certificate 
pom gdb ope "international m4 by = 
/2 Model 80-311 = > IBM PSJ2 Motel 80-5 
AD-A234 118/8/GAR 145,814 PC A0e/MF A01 


NIST-90DEC505-2-1.11 
Ada Compiler Validation oe rqoy fone 
a BAX Host) t 
arget), 


ment Corporation, VAX 

VAX MicroVAX Ii Running VAXELN Version 4.1 
901109S1.11054. 

AD-A234 350/7/GAR 145,824 PC A04/MF A01 


NISTIR-3961 
Experimental Thermal Conductivity, Thermal Diffusivity, and 
— Heat Values for Mixtures of Nitrogen, Oxygen, and 
n. 
PH01-194472/GAR 145,574 PC A04/MF A01 
NISTIR-3965 


Heat Transfer and Pin-Fin 


Pressure Drop in a Compact 
= Exchanger with Pin Orientation at 4@ deg to the Flow 


‘ection. 
PB91-194464/GAR 
NISTIR-4538 


146,423 PC AOS/MF A01 


Coatneston Management Concepts Document. National 
PDES Testbed Ri . 


PB91-194480/GA 146,387 PC A03/MF A01 
NISTIR-4550 
Stopping Power of Fast Charged Particles in Heavy Ele- 


ments. 

PB91-194399/GAR 147,586 PC A04/MF A01 
NISTIR-4553 

Technical Activities 1990, Electron and Optical Physics Divi- 


sion. 
PB91-194423/GAR 147,588 PC A04/MF A01 
NISTIR-4555 


Model for the Non-P: 
PB91- 194407/GAR 


NISTIR-4564 


Synthesis o' wh ere may Water-Dispersible Resins for Use in 
Intaglio Inks So faa lectron Beam Radiation. 
PB91-194456/GA\ 145,648 PC A03/MF A01 
NISTIR-4572 

wee eS of the Standards Working G 
U.S.S.R. Commercial Commission (1st). 
March 11-13, 1991. 
PB91- 194498/GAR 


WOSTIR-4576 


ner — 
PB91- 19441 GAR 

NISTIR-4577 
cones STEP Goomeny and Topology from a Solid Mod- 


PB91- 1OaaaO/GAR 146,386 PC A04/MF A01 
NISTIR-4579 

NIST Support J a} 

Srndardse Coane } 

PB91-194506/GAR 
NLM/OD-91/01 

Stone Seay of Medicine Programs and Services, Fiscal 

PBI i 97335/GAR 146,658 PC A05/MF A01 
NLM/OD-91/02 

National op neey of Medicine Programs and Services, Fiscal 


Year 1 
PB91- 197349/GAR 146,659 PC A04/MF A01 
NMFS-FIA2/91-09 


Sweden's Fishing industry, 1990. 
PB91-190652/GAR 


itive QCD Vacu 
147,587 PG A03/MF A01 


of the Joint U.S.- 
in Moscow on 


145,441 PC A11/MF A02 


in the United States 
145,431 PC A03/MF AO1 





-Aided Acquisition and Lo- 
in the Area of Graphics 
"146,857 PC A14/MF A02 


145,205 PC A03/MF A01 


NMRI-90-116 


Trendelenburg Position after Cerebral Air Embolism in 
Dogs: Effects on the phe a Evoked Potential, In- 


Blood-Brain 
AD-A233 g0e/3/GAR 146,644 PC A03/MF A01 
NMRI-90-132 


COLDEX-86: Summary of the Experimental Protocol and 
General 


Results. 
AD-A234 031/3/GAR 146,782 PC A03/MF A01 
NMRI-90-133 
Electrolyte Changes during Pro- 
"146,778 PC A04/MF A01 


longed cold Water | 
ter a 
AD-A233 768/1/GAR 
NMRI-90-134 
COLDEX-86. Event-Related ! Potentials after Prolonged Cold 
Immersion: Possible E' for | 





NRL-MR-6817 


AD-A234 194/9/GAR 
NOSC/TD-2034 


145,981 PC A03/MF A01 


HH and VV 


Sea Echo Calculations for Polarization. 
AD-A234 391/1/GAR 147,358 PC A03/MF A01 


NOSC-TD-2042 
VLF Nighttime Data 
AD- 006/5/GAR 
NOSC/TD-2055 


Ohmic Contacts 
AD-A234 130/3/GAR 


NOSC/TR-1374 


145,746 PC A06/MF A01 


Diamond. 
147,375 PC A03/MF A01 


for Array 


Subsurface Buoy Forms i 
AD-A233 670/9/GAR 147,205 PC A07/MF A01 


ay eens oe 





a I of Cog- 
Function with Minimal Lowering of Core T 
AD-A234 272/3/GAR 146,783 PC A03/MF A01 
NMRI-90-135 
bene at Pi ge = Capacity during Prolonged Cold 


ler Immersion at 6. 

AD-A233 Ter/S/GAR 146,777 PC A03/MF A01 
NMRI-90-136 

Endotoxin Binding and Neutralizing Activity by a Protein 

from Limulus wee 

AD-A234 213/7/GAR 146,665 PC A03/MF A01 
NMRI-91-08 

bmn My en eeee Leaman for Closed-Circuit Underwater 

real n. 


ing 
AD-A234 290/3/GAR 145,393 PC A03/MF A01 
NMRI-91-09 


and Older Observers Show Similar Perceived Con- 
unctions for Isoluminat Stimuli. 
AD-AZSS 766/5/GAR 146,720 PC A03/MF A01 


NMRI-91-10 


Acute Sporadic Hepatitis in Sudanese Children. 
AD-A234 210/3/GAR 146,645 PC A01/MF A01 


NMRI-91-11 
Prevention of Malaria. 
AD-A234 212/9/GAR 
NMRI-91-12 
HTLV-1 Coinfection in a HIV-1-Infected Peruvian Popula- 


AD-A234 211/1/GAR 146,728 PC A01/MF A01 
NOAA-TM-ERL-WPL-196 
the Human Retina from a Laser 


irradiance ibutions on 
ih the Turbulent Atmosphere. 
PB91-196907/GAR 146,774 PC A05/MF A01 


NOARL-AB-89-242-070 
Lo a of Sample Window Choice and Location on Time 
Delay Estimation of Transients. — 
AD-A233 687/3 45,923 Not available NTIS 


NOARL-AB-80-242.078 


146,708 PC A01/MF AO1 





f Normal Incidence Reflec- 
ton Scattering from Undeformed Natural Sea ice. (Ab- 


AD-AD33 688/1 147,253 Not available NTIS 
NOARL-AB-89-322-084 

Surface Topography of the Gulf Stream Region Derived 

from GEOSAT Altimetry. (Abstract! 

AD-A233 689/9 147,203 Not available NTIS 


NOARL-AB-90-242-082 
Marginal Ice Zone O: hic Variability and Its Effects 


on Acoustic gatio - 
AD-Az34 269/9/GAR 147,262 PC A03/MF A01 
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the Base of the Fresh Water Zone, South Louisiana. 
PB91-192393/GAR 146,277 PC A08/MF A01 


September 1,1991 OR-57 


lem (BMSS). 
A06/MF A01 


145,867 PC A08/MF A01 


656 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


PB91-192401/GAR 
Fiscal Year 1989 Program Report: lilinois Water Resources 


er. 
PB91-192401/GAR 146,278 PC A03/MF A01 
PB91-192435 
Journal of Physical and Chemical Reference Data, Volume 
19, yond y July-August 1990. 
PB91-19243:! 145,559 Not available NTIS 
ae 


Energy Levels of Sulfur, she ih S XV! 
PB91-192443 560 Not available NTIS 


PB91-192450_ 
and es of Organic Compounds in 


pm 
Phase. Vol 
Poor 192450 me 45,561 Not available NTIS 


PB91-192468 
Thermodynamics of the Krebs Cycle and Related Com- 


inds. 
Pagt-192468 145,562 Not available NTIS 
PB91-192476 
Physical and Chemical Reference Data, Volume 
-October 1990. 


Journal of 
19, Number 5, September. 
PB91-192476 145,563 Not available NTIS 


PB91-192484 
Transport Properties 
PB91-192484 

PB91-192492 
Thermal Conductivity of Nine Polyatomic Gases at Low 


PB91-192492 145,565 Not available NTIS 
PB91-192500 


Thermal ey aa and Tetrafluoromethane 
in the Limit of Zero 4 


PB91-192500 145,566 Not available NTIS 
PB91-192518 


of Fluid —. 
145,564 Not available NTIS 


namic Analysis of the 24 
'SO4-AX Where A= Li, 


145,567 Not available NTIS 


Phase Diagram- 
Systems, A2CO3-AX and 
Na, = Cl, F, NOS, OH. 
PB91-192518 
PB91-192526 
poe ee and Transport Properties of Gas Mixtures at 
ow Density: Eleven Polyatomic Gases and Five Noble 


en 
PB91-192526 145,568 Not available NTIS 
PB91-192534 


Unified ar Equation for the Thermodynamic 
ies of H2O. 


te) 

PB91-192534 145,569 Not available NTIS 
PB91-192542 

Journal of Physical and Chemical Reference Data, Volume 

19, Number 6, November-December 1990. 

PB91-192542 145,570 Not available NTIS 
PB91-192559 

sony and Thermal Conductivity of Pure Monatomic 

Gases from Their Normal Boiling Point 4. to 5000 K in the 

Limit of Zero Density and at 0.101325 MPa. 

PB91-192559 145,571 Not available NTIS 
PB91-192567 

Experimental Stark Widths and Shifts for Spectral Lines of 

Neutral and lonized Atoms: A Critical Review of Selected 

Data for the Period 1983 through 1988. 

PB91-192567 147,585 Not available NTIS 
PB91-192575 

eae way and Electronic ann Levels of Polyatomic 

ansient Molecules. Supplement 

Poot. 192575 145, 572 Not available NTIS 
PB91-192583 

Thermodynamic and Thermophysical Properties of Organic 

Ni Compounds. Part 1. Methanamine, Ethanamine, 1- 

and 2-Propanamine, Benzenamine, 2-, 3-, and 4-Methylben- 


zenamine. 

PB91-192583 145,573 Not available NTIS 
PB91-192591/GAR 

Sean and Repair of Fire-Damaged Concrete Struc- 


PBST: 192591/GAR 145,419 PC E06/MF E06 
PB91-192609/GAR 
pee Subtidal of the Washington Outer Coast 
and Olympic National Park to Determine the Distribution, 
Fate, and Effects of Spilled Bunker C Fuel Oil. 
PB91-192609/GAR 146,328 PC A03/MF A01 
PB91- 192625/GAR 





of Olympic National Park h 
ffects of Spilled Bunker C Foe! Oil. 


le and b 
Peete 192625/GAR 
PB91-192641/GAR 
California OCS Phase 2 Monitoring Program, Year-Three 


Annual Report. Volume 1. 
PB91-192641/GAR 146,279 PC A24/MF A03 
PB91-192658/GAR 
California OCS Phase 2 Monitoring Program, Year-Three 
Annual Report. Volume 2. Appendices. 
PB91-192658/GAR 146,280 PC A23/MF A03 


PB91-192674/GAR 


fa mt ong ne Workshop i 
‘um 1. ui 

anes Lowell on Diagnostic Expert 
Contributions to the First and Second 
Systems Workshop). 


OR-58 VOL. 91, No. 17 


146,329 PC A07/MF A01 


ene 
nostikexpertensys- 

stems: Collected 
nostic Expert 





PB91-192674/GAR 
PB91-192682/GAR 


Agentur-Informationssysteme und Markstrukturentwicklun- 
in in der Versicherungswirtschaft: Eine Delphi- soy omg 
mel Information Systems and Market mw ig Dev 
opment in the Insurance Industry: A Delphi-Su 
PB91-192682/GAR 145,440 PC moe MF A01 
PB91-192690/GAR 
Wissensbasierte Syst zur Arbei tzung in 
Kreditinstituten: Probleme und Ugesungsancaetze in Einem 
Integrationsmodell (Knowl Based System for Work 
Su in Financial Services Firms: Problems and Solution 
M js in an Integrations Strategy). 
PB91- Te2600/GA 145,422 PC A04/MF A01 
PB91-192708/GAR 


Fachgruppe ‘Verfahren zur Konstruktion von Kommunika- 
tionssystemen’: PROSIT Schriftenverzeichnis/ Bibliography 
1982-1987 (Technical Group Newegg the Construc- 
tion of Communications Systems’: PROSIT Bibliography 


1982-1987). 
PC A04/MF A01 


145,920 PC A08/MF A01 





PB91-192708/GAR 
PB91-192724/GAR 


Effect of Provenance and Spacing on Stem Straightness 
and Number of Stems with Spike Knots in nd sylvestris 
L.’-Northern Sweden and Countrywide Mode 

PB91-192724/GAR 146,989 eC A03/MF A01 


PB91-192732/GAR 
Kiruna Geophysical Data. Data Summary 90/7-9. July-Sep- 
tember 1990. 


lel 
PB91-192732/GAR 145,309 PC A03/MF A01 
PB91- 192757/GAR 


Radar Reflectivity of Land at 94 GHZ (Radarreflektivitet hos 
Land vid 94 GH 


PB91-192757/GAR 145,933 PC A06/MF A01 
PB91-192773/GAR 
Modified Rete Algorithm in Common Lisp (Modifierad Rete- 


Algorithm i Common Lisp) 
PB91-192773/GAR 145,868 PC A03/MF A01 
PB91-193011 


DNA Segment Encoding a Specific Immunodiagnostic Anti- 


jen. 
BAT-APPL-7-644 372/GAR 146,709 
PC NO3/MF A04 


145,921 


PB91-193029 
Safety Pipette and Adaptor Tip. 
PAT-APPL-7-628 902/GAR 145,386 
PC NO3/MF A04 
PB91-193037 


Device for Evaluating Optical Elements by Reflected 


—. 
PAT-APPL-7-685 398/GAR 147,328 
PC NO3/MF A04 

PB91-193045 

immortalization of Endothelial Cells. 

PAT-APPL-7-679 674/GAR 146,679 
PC NO3/MF A04 
PB91-193052 

Circumsporozoite Protein of Plasmodium Reichenowi and 

Vaccine for Human Malaria. 

PAT-APPL-7-677 539/GAR 146,711 
PC NO3/MF A04 
PB91-193060 

pony Surface Composition Analysis By Multiple-Volt- 

age Electron Beam X-ray Spectroscopy. 

PAT-. APPLLT-676 693/GAR 146,121 
PC NO3/MF A04 
PB91-193078 

Surface Fluorescent Monitor. 

PAT-APPL-7-676 581/GAR 146,654 
PC NO3/MF A04 
PB91-193086 


Chimeric Protein That Has a Human RHO Motif and Deox- 

yribonuclease Activity. 

PAT-APPL-7-674 801/GAR 146,678 
PC NO3/MF A04 


PB91-193094 
Fibri n. 
PAT-APPL-7-663 380/GAR 146,677 
PC A03/MF A01 
PB91-193102 


Transmission Blocking Vaccine against Malaria. 


PAT-APPL-7-658 845/GAR 146,710 


PC NO3/MF A04 
PB91-193110 
po oi ai Suction Trap for Collecting Gravid Mos- 
BAAR APPL- 7-653 338/GAR 6,7 
PC No3/ME Hy} 
PB91-193128 


Immunotoxin with In-vivo T Cell Suppressant Activity. 
PAT-APPL-7-653 164/GAR 146,719 
PC NO3/MF A04 


PB91-193136 
Identification of a Suppressor of Atherogenic Apolipopro- 
tel 


ein. 
PAT-APPL-7-601 931/GAR 146,675 
PC NO3/MF A04 


PB91-193144 

woe S RNA aw from Stable Full-Length cDNA 

of 

PAT-AI PLT ebi0 208 206/GAR 146,67 
PC NO3/MF ro 
PB91-193151 

Enhancement of Musculature in Animals. 

PAT-APPL-7-620 415/GAR 146,618 

PC NO3/MF A04 

PB91-193193 

Hydraulically Actuated M ical Rock E it 

PATENT-5 015 039 147,057 Not available NTIS 


PB91-193201 
pope Oxidative ee ete Bleaching of Pigment- 


ed and Unpigmented Fil 
PATENT-5 017 194 146,526 Not available NTIS 
PB91-193219 


System for Assessing Bee Temperament. 
PATENT-5 015 212 145,198 Not available NTIS 


PB91-193227 


Selenate pane from Waste Water. 
PATENT-5 009 7 146,271 Not available NTIS 


“een 


minine, and Insecticidal Fungal Metabolite. 
PATENT. 5 017 598 146,714 Not available NTIS 


PB91-193243 


Universal Ripper Miner. 
PATENT-5 013 093 


PB91-193250 
Fatty Glycolic Acid Derivatives as Yarn Lubricants and as 
Antimicrobial Agents. 
PATENT-5 015 419 146,525 Not available NTIS 
PB91-193268 
ae of Hydroxy Fatty Acids and Estolide Interme- 


diat 
PAT-: r-APPL-7-662 606/GAR 





147,056 Not available NTIS 


45,470 
PC Nos/MF A04 

PB91-193276 
| Unmilled Brown Rice by Ethanol Vapors. 
PAT-APPL-7-694 964/GAR 145,218 
PC NO3/MF A04 

PB91-193284 

pg or —— of Undesirable Bacteria Using Para- 


liovibrio Bacteria. 
PAT. ‘APPL-7-694 602/GAR 145,217 
PC NO3/MF A04 

PB91-193292 

Wind-Oriented Funnel Trap. 

PAT-APPL-7-694 534/GAR 146,713 
PC NO3/MF A04 
PB91-193300 

Method for Determining the Molten Pool Configuration in 

Melting of Metals. 

PAT-APPL-7-618 196/GAR 146,560 
PC NO3/MF A04 
PB91-193318 

Impact Assisted Segmented Cutterhead. 

PAT-APPL-7-685 115/GAR 147,055 
PC NO3/MF A04 
PB91-193326 


Method of Locating Underground Mine Fires. 
PAT-APPL-7-657 627/GA 147,054 
PC A03/MF A01 


PB91-193334 
Bore Hole Measuring Device. 
PAT-APPL-7-654 458/GAR — 147,053 
PC NO3/MF A04 
PB91-193425 
Species- ~ once DNA- “9 "ir aaa Probe Prepared 


Using Chri me Size 
PAT- APPL. 7-695 16 167/GAR 146,680 
PC NO3/MF A04 
PB91-193433 

Human Cell Lines of Epithelial Lung Ad 

Origin. , Human Proteins and Methods. 

PAT-APPL-7-358 517/GAR 146,674 

PC NO3/MF A04 





PB91-193623/GAR 


Water Resources Data for Nebraska, Water Year 1990 
PBOT, 193623/GAR 146,281 PC A15/MF A02 


PB91-193714/GAR 


Water Resources Data for West Vir 
PB91-193714/GAR 


PB91-194084/GAR 
Water Resources Data yd Colorado, Water Year 1990. 
asin. 


Volume 2. Colorado River 
PB91-194084/GAR 146,283 PC A18/MF A03 
PB91-194092/GAR 
Water Resources Data for Maryland and Delaware, Water 
psa Nese Volume 2. Monongahela and Potomac River 


Basi 
PBO! i 94092/GAR 


inia, Water Year 1990. 
}282 PC A09/MF A01 


146,284 PC A12/MF A02 





NTIS ORDER/REPORT NUMBER INDEX 


PB91-194175/GAR 
Hallfasthet och Styvhet hos Limtrae med Lameller av Mas- 
tach Virke (Strength Testing of Glued Laminated 
PB91-194175/GAR 146,584 PC A03/MF A01 
PB91-194183/GAR 
IPC7-Den Sjunde Internationella Pyrheli: jaemf I 
sen i Davos 1990 (IPC7: The cemeglions Forhetiometer In- 
tercomparison (7th) in Davos, 1990). 
PB91-194183/GAR 145,336 PC A03/MF A01 
= 194217/GAR 





Multisensordataanalys: Introdukti Mi 
—— ultisensor Data ~P 4 an oduston 
esearch Projects). 
PB91-194217/GAR 146,866 PC A03/MF A01 
PB91-194266/GAR 
Exploration-Production Studies in Newly Drilled Devonian 
Shale Gas Wells. Annual Technical Report, February 1990- 


Jan 
147,061 PC AOS/MF A01 





uary 1991. 
PB91-1 94266/ GAR 
PB91-194274/GAR 


impact of Improved Tech 

= Gas in East Texas ~~ 
Report, 1"1980-September 30, 

PeOT. 194274/GAR 147,062 


1990. 
PC A06/MF AO1 
PB91-194282/GAR 


Stag Field Experiment No. lication of Ad\ d 
echnologies in Tight Gas Aunantnen Travis Peak and 
Cotton bee = Waskom Field, Harrison County, 


Texas Reservoirs. Topical 

PB91-194282/GAR 147,063 PC A12/MF A02 
PB91-194290/GAR 

Development of Polymer Concrete for Dike Insulation at 

LNG Facilities, Phase IV, Low Cost Materials. Final Report, 


September 1987-April 1990. 

PB91-194290/GAR 146,056 PC A07/MF A01 
PB91-194316/GAR 

Gas Appliance Techno! 

Report for Work Area 3.6: 

December 1986. 

PB91-194316/GAR 
PB91-194324/GAR 

Gas — ae, Center 1967 ‘Program. Task 

Report for Work Area 3 Task 

Report, Febru: ebruary-August sear 

PB91-194324/GAR 
PB91-194332/GAR 


jae Research on Natural Gas Combustion Ph 
Annual Report, ember 1989-August 1990. 
PB91-194332/GA 146,057 PC A03/MF A01 


PB91-194340/GAR 
Diagenetic Controls on Reservoir Properties of Low-Perme- 
pen Bi Sandstone, Frontier Formation, Moxa Arch, South- 
joming. -_ Report, April 1989-January 1991. 
Poot Weasion 147,064 PC A04/MF A01 


PB91-194365/GAR 
— Biomass Research Program, Annual Report for 


PaOt- 194365/GAR 146,058 PC A11/MF A02 
PB91-194373/GAR 


Surface Embrittlement of Polyethylene Pipe Grade Resins. 
Final Report, September 1, 1979-July 1, 1986. 
PB91-194373/GAR 146,544 PC A05/MF A01 


PB91-194381/GAR 
Saas Biomass Research Program. Annual Report for 


PpOt- 194381/GAR 146,059 PC A12/MF A02 
PB91-194399/GAR 
Stopping Power of Fast Charged Particles in Heavy Ele- 


ments. 
PB91-194399/GAR 147,586 PC A04/MF A01 
PB91-194407/GAR 


Model for the Non-Perturbative QCD Vacuum. 
PB91-194407/GAR 147,587 PC A03/MF A01 


PBST: 106416/GAR 


on Be we Reserves of 











Center: 1986 Program. Task 
ter Water Heaters, October- 


145,220 PC A03/MF A01 





145,221 PC AOS/MF A01 





in the United States. 
145,431 PC A03/MF A01 





\ : 
PB91- ISOM STGAR 

PB91-194423/GAR 
Technical Activities 1990, Electron and Optical Physics Divi- 


sion. 
PB91-194423/GAR 147,588 PC A04/MF A01 
PB91-194431/GAR 


Information on Right Whales ('Eubalaena glacialis’) in 

co Proposed Critical Habitats in U.S. Waters of the 
lestern North Atlantic Ocean. 

Past. 194431/GAR 147,187 PC A04/MF A01 


PB91- tere sn 
Extracting STEP ed and Topology from a Solid Mod- 


eler: Pen seolhto STE 
PB91-194449/GAR 146,386 PC A04/MF A01 
PB91-194456/GAR 


Synthesis of Pre ty oy Water-Dispersible Resins for Use in 

Intaglio Inks So | by Electron Beam Radiation. 

PB91-194456/GA\ 145,648 PC A03/MF A01 
PB91-194464/GAR 

Heat Transfer and Pressure Drop in a Compact Pin-Fin 

Heat Exchanger with Pin Orientation at 18 son to the Flow 

Direction. 


PB91-194464/GAR 
PB91-194472/GAR 


146,423 PC A05/MF A01 


Experimental Thermal Conductivity, Thermal Diffusivity, and 

Specific Heat Values for Mixtures of Nitrogen, Oxygen, and 

PB91-194472/GAR 145,574 PC A04/MF A01 
PB91-194480/GAR 


Compeuten as Seep Spee. ans 
PDES Testbed R <i 


PB91-194480/GA 146,387 PC A03/MF A01 
PB91-194498/GAR 
pt Bee heey adhere ay AA nad U.S.- 
Commercial Commission (ist). Held in Moscow on 
March 11-13, 1991. 


PB91-194498/GAR 145,441 PC A11/MF A02 
PB91-194506/GAR 

NIST Support for the Computer-Aided Acquisition and 

etc, Support (CALS) Progam inthe Avon ‘of Graphics 


ndards, Ca 
PB91-194506/GAR 146,857 PC A14/MF A02 
PB91-194522/GAR 


——— Based and in-Home Services for the Frail and 
Economical E 


ly Disadvan' 
PB91-194522/GAR PC A99/MF A04 
PB91-194530/GAR 


— of the State of the Art of High Tc Superconducting 


Tec! 
PB91-194530/GAR 146,007 PC A06/MF A01 
PB91-194548/GAR 
Toxiciteit van Paraquat voor Enkele Bodemorganismen 
(Toxicity of Paraquat for Some Soil ee yo 
R 146,175 A03/MF A01 


PB91-194548/G, 
PB91-194555/GAR 
= van ren a. Bestrij- 
ingsmiddelen en Komplexvormers Tijdens —— 
Fees (Behaviour of Some Substituted Benz 
way and Compiexing Agents during Slow Sand Filtra: 


PB91-194555/GAR 146,285 PC A05/MF A01 
a te itera 


147,711 


Vergelijkingsonderz nalyse Dioxinen in bom ono van 
AVI's bg ages ) ws itive Research Analyses of 
Dioxin: ly Ash of Municipal Waste Incinerators). 

PHOT. 194563/GAR 146,125 PC A03/MF A01 
PB91-194571/GAR 
penny yee ing Bodemecosystemen: Voorstel 
op me van whey y 


‘oor C-(Toetsings: Warrden 
Risico” 's (Soil Pollution and Soil E A Proposal for 


C-Values Based on meeeeeic 
PB91-194571/GAR 46,390" oc A05/MF A01 


PB91-194589/GAR 
Bodemverontreiniging en Bodemecosystemen: Voorstel 
voor C-(Toetsings)Waarden op poe van Ecotoxicologische 
xe 's (Soil Pallution and Soil E — A Proposal for 


jlues Based on — . ae hines 


C-Val 
PROT '194589/GAR 146,331 
ne Lidar. Feasibility and Definition. 


PB91-194597/GAR 
RIVM Tropospheric Ozoi 
145,337 PC AQ4/MF A01 


PB91-194597/GAR 
PB91-194605/GAR 
Micrometeorological Investigation of Surface Exchange Pa- 


rameters. 
PB91-194605/GAR 146,126 PC A03/MF A01 
PB91-194613/GAR 


Behaviour of ae in Aquifer Materials: Laboratory 


Column Experiment 
PB91- TO481S/GAR 146,176 PC A04/MF A01 
PB91-194621/GAR 


Alternative Test Method for the Bacterial Barrier Properties 


of Wrapping Materials. 
PB91-1 1/GAR 146,703 PC A03/MF A01 
PB91-194639/GAR 
Improvement of Short Term AIDS Incidence Predictions by 
Relating the Logistic Functions Used for Curve Fitti 
ata with a D Model D: 1g the AID: 


PBOT-194690/GAR 146,733 PC A03/MF A01 
PB91-194647/GAR 
Environmental Forecasting: A Tool for Preventive Environ- 


mental Management. 

PB91-194647/GAR 146,332 PC A03/MF A01 
PB91-194662 

ee ene Multi-Layers for Crossover Fab- 


PBOtt 194662 147,418 Not available NTIS 
PB91-194670 

Effect of Th hemi 

Microstructure of SiC _ 

PB91-194670 
PB91-194696 

Evaluation fa the Heat Flux Transducer Technique for 

ing the Thermal Performance of Wallis. 

PB91-194696 145,415 Not available NTIS 

PB91-194704 


Anomalous Low-Frequency Butterfly Curves for Subsidiary 

and Ferromagnetic Resonance Overlap at 3 GHz 

PB91-194704 147,419 Not available NTIS 
PB91-194712 

Pattern Generation on Semiconductor Sg by a Scan- 

ning Tunneling Microscope Operating in Ai 











ts on the Strength and 
146,446 Not available NTIS 


PB91-194993 


PB91-194712 
PB91-194720 
Coe cn SON inte at Senet of gamma-Ray 
Absorbed Doses Given to Meat and Bones. 
Peer 194720 145,222 Not available NTIS 
PB91-194738 
Soft X-ray Absorption and Emission Spectra and the Elec- 
tronic Structure of Some Exotic Materials. 
PROT: 194738 147,420 Not available NTIS 
PB91-194753 


Current Record in 
PB91-194753 


PB91-194761 


145,995 Not available NTIS 


147,421 Not available NTIS 


Shields for Radiation Therapy of Max- 
145,391 Not available NTIS 


Metal- i 

Wo-Faciel Tumors, 

PB91-194761 
PB91-194779 

System = the oC of Magnetic ae and Magnetic 

Imaging with the Scanning Ti 

PB91-194779 147, 2 Not one available NTIS 
PB91-194787 


Corrosion Principles in Dental | : 
PB91-194787 145,392 available NTIS 
PB91-194803 
Thermodynamics of Hydrolysis of 
PB91-194803 146, 
PB91-194811 


Meeting the Sen S 6 Ses ane: Construction 
Certification. 


Standards, Testing and 
PB91-194811 145,408 Not available NTIS 


PB91-194829 
tay Spatial Resolution Mapping of Semiconductor Resis- 
PB91-194829 145,996 Not available NTIS 

PB91-194837 

Theoretical Model of Metal wis 

PB91-194837 575 pr available NTIS 

PB91-194845 
ited Amorphous Germanium Detectors Deposited 
"145,968 Not available NTIS 


Not available NTIS 


Elastic Constants of a Tungsten-Particle Copper-Matrix 

PB91-194852 146,567 Not available NTIS 
PB91-194860 

Group and Phase Sound Velocities in an Eu1Ba2Cu307 


Superconductor and Related " 

PB91-194860 147,423 Not available NTIS 
PB91-194878 

Elastic Constants of Fiber-Reinforced Composites: A Fresh 

PB91-194878 146,513 Not available NTIS 
PB91-194894 

Long-R Antiferromagnetic Order of the Cu in Oxygen 

Deficient ABa2cu306 + x. 

PB91-194894 147,424 Not available NTIS 
PB91-194902 





in the Cubic Heusler Alloys 
147,425 Not available NTIS 


Crystal-Field itt 
HoPd2Sn and epaae 
PB91-194902 


PB91-194910 
Photoionization Studies of Atoms and Molecules Using Syn- 


chrotron R 
PB91-194910 
PB91-194928 


147,589 Not available NTIS 


Resolved Photoemission from the Ar 2p Subshell. 
PB91-194928 147,590 Not available NTIS 
PB91-194936 


Rule-Based Diagnostic Method for HVAC Fault Detection 
PB91-194936 145,402 Not available NTIS 
PB91-194944 

Reflection-E ded-X-ray-Absorption-Fine-Structure Spec- 

troscopy at the Carbon K-Edge. 

PB91-194944 145,576 Not available NTIS 
PB91- ic 


Surface-Ext 

ments at Atmospheric 
Counter with 

PB91-194951 


PB91-194969 


NASREM Robot Control 7 and Testbed. 
PB91-194969 46,404 Not available NTIS 


PB91-194977 





rowan Fine-Structure Experi- 
e by Means of a Photocath- 


Sensitivity. 
145,577 Not available NTIS 





ion in a Ch lly Syn- 


or. 
PB91-194977 147,426 Not available NTIS 
PB91-194985 


art: An Interactive Program to Modify Molecular Plots 


Graphics Terminal. 
PBSt- 194985 145,578 Not available NTIS 
PB91-194993 
Process Quality Enh for Machi 
ments and Standards. 
PB91-194993 


September 1, 1991 


Tools: Mi 
146,395 Not available NTIS 


OR-59 








NTIS ORDER/REPORT NUMBER INDEX 


PB91-195008 
Atomistic Diffusion Equations and Kinetic Forces. 
PB91-195008 145,579 Not available NTIS 
gs on 
luced Diffusion: A Case Study on a 


fered Agi Ni he System. 
91-195024 147,427 Not available NTIS 


PB91-195040 





Simultaneous Butyitin Determinati Mi 
Water Column and Sediment of a Norther Chases 
Marina and Receiving System. 
PB91-195040 146,286 Not available NTIS 
PB91-195065 


ee SR ot eee Catgueents.. 2. fgets Prien 


in Annelated Rings. 
PEO. 1195088 145,580 Not available NTIS 
PB91-195073 


ee Samoan of lons. 3. Protonated Ethanol and 


PB91- 195079 145,581 Not available NTIS 
PB91-195081 
Pe ey and a. wy a of Crosslinked Natural 


eat -Rehner thesis. 
PBDI 195081 46,523 Not available NTIS 
PB91-195099 


jelaxation of Crosslinked — Theoretical Models 


Ri 
and 
145,649 Not available NTIS 
PB91-195107 
Study “— 
9 1- 1951 0 
PB91-195115 
Wigner-Seitz Local-Environment Study of the High Tc Su- 
91-195115 147,428 Not available NTIS 
PB91-195131 
_ Moments of Seven Partially Halogenated Ethane 
PB91-195131 145,582 Not available NTIS 
PB91-195156 
High Purity Chemicals and Clean Rooms for Trace Metal 


PB91-195156 145,448 Not available NTIS 
PB91-195172 


Linear Viscoelastic Properties of Cyclic Polys- 
Creep and Recovery Measurements. 
145,650 Not available NTIS 


CAD Directed Ri 
PB91-195172 

PB91-195180 
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a of the New AASHTO Pavement Design 
in Louisiana. 


PB91- PBST IeTITOIQAR 145,674 PC A05/MF A01 
PB91-197186/GAR 

Major Farm Charact and Co-op Use. 

PB91-197186/GAR 145,183 PC A03/MF A01 
PB91-197194/GAR 

Bridge Deck Joint Rehabilitation or Retrofittis 

PB91-197194/GAR 145,675 
Or re tall 


‘A13/MF A02 


990 SO2 Control Symposium. Volume 1. 


po ng gh A, and 3B. 
PB91- 1S7Z10/GAR 146,149 PC A99/MF A04 
Ge arene 


990 SO2 “wae Symposium. Volume 2. 


Sessions A 48, 4C, and 5. 
PB91-197228/GAR 146,150 PC A24/MF A03 
PB91-197236/GAR 


; 1990 SO2 Control Symposium. Volume 3. 
and 6C. 


Sessions 6A, 6B, 
PB91- 197236/GAR 146,151 PC A19/MF A03 

PB91-197244/GAR 
E ae SO2 Control Symposium. Volume 4. 


Sessions B, and Posters. 
PB91- IDT204/GAR 146,152 PC A25/MF A04 
ne ema oe 


— 


mental 
le; the First 90 
PEt: 197251/GAR 
PB91-197269/GAR 
Reinforced Soil Structures. Volume 1. Design and Construc- 


tion Guidelines. 
PB91-197269/GAR 145,676 PC A14/MF A02 
PB91-197277/GAR 


NIH Data Book 1989. Basic Data Relating to the National 


Institutes of Health. 

PB91-197277/GAR 145,079 PC AO5/MF A01 
PB91-197285/GAR 

Travel Impacts of Urban Freeway Reconstruction Projects 


in Texas. 

PB91-197285/GAR 147,713, PC A06/MF A01 
PB91-197293/GAR 

Performance Measures for Rural Transit 

PB91-197293/GAR 147,622 
PB91-197301/GAR 

Use, Availability and Cost-Effectiveness of Asphalt Rubber 


in Texas. 

PB91-197301/GAR 145,677 PC A06/MF AO1 
PB91-197319/GAR 

Automated Transit Ridership Data Collection. Software De- 


velopment and User's Manual. 
PB91-197319/GAR 147,623 PC A03/MF A01 
PB91-197327/GAR 
Considerations in Developing a Strateg 
} ne 
PB91-197327/GAR 
PB91-197335/GAR 
National aa of Medicine Programs and Services, Fiscal 


Year 1 

PB91- 197395/GAR 146,658 PC AOS/MF A01 
PB91-197343/GAR 

nage my Library of Medicine Programs and Services, Fiscal 


Year 1 
PB91-197343/GAR 146,659 PC A04/MF A01 
PB91-197350/GAR 


Health Hazard Evaluation Bote HETA 89-123-2082, Fash- 


ion Tannery, Johnstown, New 

PB91-197350/GAR vores, 734 PC A03/MF A01 
PB91-197368/GAR 

Health Hazard Evaluation Report HETA 88-361-2091, Cald- 

well — Williamsport, oy ros 

PB91-197368/GA' 146,735 PC A03/MF A01 
PB91-197376/GAR 


meeeone Highway Maintenance Worker Mortality Study 


1945- 4 

PB91-197376/GAR 146,345 PC A13/MF A02 
PB91-197384/GAR 

Tractor Stability Information — 

PB91-197384/GAR 
PB91-197392/GAR 

Pn in Systematic Engineering Control for Robotic S 

PB91-197392/GAR *~ $ 146,405 PC A07/ FAO A01 
PB91-197400/GAR 

in for Robotic Cell Safety. 

PB91-197400/GAR 

PB91-197418/GAR 


on the Physical Properties of Con- 
0 Days jevised). 
145,666 PC A10/MF A02 


Operators. 
PC A07/MF A01 





Arterial Street 
147,714 PC A04/MF A01 


Information System. 
PC A04/MF A01 


146,406 PC A03/MF A01 


2-Methyihexanoic Acid Developmental Toxicity Testing. 
PB91-197418/GAR 146,800 PC A0S/ A01 
PB91-197426/GAR 
Procedure for Robot System 7. 
PB91-197426/ 146,407 A03/MF A01 
PB91-197434/GAR 
Health and Safety of Minnesota Highway Maintenance 
Workers. Follow-Up Report. 


PB91-197434/GAR 
PB91-197459/GAR 

Health Hazard Evaluation Report RDHETA 90-218-2079, 

Fairmont General Hospital, Fairmont, West Virginia. 

PB91- 91:197459/GAR 146,736 PC A03/MF A01 
PB91-197467/GAR 

Health Hazard Evaluation po HETA 88-236-2090, 

Boston Globe, Boston, Massachuse 

PB91-197467/GAR 146, $797 PC A03/MF A01 
PB91-197475/GAR 

Health ‘Hazard Evaluation Report HETA 88-348-2081, A.E. 


Si y, Decatur, lilinois. 
PB91-197475/GAR — 146,738 PC A A03/MF A01 
PB91-197483/GAR 


Health Hazard Evaluation Report HETA 89-270-2080, Har- 
risburg Steam Generation a Harri , Pen ania. 
PB91-197483/GAR 146,739 A03/MF A01 


PB91-197491/GAR 
In-Depth Survey Report: The Control - — Chloride 
in Furniture an. at Association for Retarded Citizens 
Washington County Chapter, Inc., Meadow Lands, Pennsyl- 
vania. 
PB91-197491/GAR 146,168 PC A03/MF A01 
PB91-197509/GAR 
Three Dimensional Concentration Fields in the Near-Wake 
of Anthropomorphic Mani ins in Uniform Freestreams 
Sa = ing as a Mass Transfer 
PB91-197509/GAR 146,153 PC A03/MF A01 
PB91-197517/GAR 


146,346 PC A03/MF A01 





Aerodynamics and Exposure Variability. 
PB91-197517/GAR 146,154 PC A03/MF A01 


PB91-197525/GAR 


Endotoxins in Bulk Cottons and Airborne Dusts. ERC, Inc. 
PB91-197525/GAR 146,169 PC A03/MF A01 


PB91-197533/GAR 
Fatal Accident Circumstances and Epidemiology (FACE) 
pig Supervisor Dies Following Electrical Fire, October 
PB91-197593/GAR 
PB91-197541/GAR 
Fatal Accident Circumstances and oo (FACE) 
Report: Sign Technician Electrocuted omy Ag Ener- 
= Truck, November 29, 1988. 
'B91-197541/GAR 146,741 PC A02/MF A01 
PB91-197558/GAR 
Fatal Accident Circumstances and Epi (FACE) 
Foreman and mag ge ‘all When 


Scai Collapses, November 15. 
PB91-197558/GAR 146,742 PC A02/MF A01 
PB91-197566/GAR 


Fatal Accident Circumstances and ceramic | (FACE) 

Report: Lineman Electrocuted by ——s nergized 

12,000-Volt Power Line, September 9, 1988. 

PB91-197566/GAR 146,743 PC A02/MF A01 
PB91-197574/GAR 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Painter Dies in a 140-Foot Fall at a Municipal Water 


tember 22, 1 
146,744 PC A02/MF A01 


146,740 PC A02/MF A01 


Tower, Sep’ 

PB91-197574/GAR 
PB91-197582/GAR 

Fatal Accident Circumstances and Epidemiology (FACE) 

—— Bang mode ry A, Electrocuted by Contact with 

PBot 197582/GAR ~— 146,745 PC A02/MF A01 
PB91-197590/GAR 

Fatal Accident Circumstances and Epidemiology ney 

Report: ae in 96-Foot Fall from Highway Bridge, 

PB91-197590/GAR 146,746 PC A02/MF A01 
PB91-197608/GAR 

Fatal Accident Circumstances and Epidemiology (FACE) 

Report: “ er Dies _—* a 35-Foot Fall at Con- 


struction Site, October 8, 1988. 
PBOT- 197608/GAR 146,747 PC A02/MF A01 


PB91-197616/GAR 
— Accident Circumstances and Epidemiology a“ 
: Steelworker Electrocuted When aa sees P 


Dama imaged Power Cord, September 30, 1 
PB91-197616/GAR 146,748 POA ‘A01/MF A01 
PB91-197624/GAR 


Fatal Accident Circumstances and Epidemiol (FACE) 
Report: 27 Year-Old Dies Inside of a Six Minion Gallon 


Storage Tank, June 7, 1985. 
PB91-197624/GAR 146,749 PC A02/MF A01 


PB91-197632/GAR 
Fatal Accident Circumstances and be (FACE) 
tacts Overhead Power 5, 19) 988. 
PB91-197632/GAR 146, 750 PC A02/MF A01 
PB91-197640/GAR 
Fatal Accident Circumstances and Epidemiology er 4 
Report, Lineman Supervisor Dies Following Contact 
Energized Conductor, October 25, 1988. 
PB91-197640/GAR 146, 751 PC A02/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


PB91-197657/GAR 


Fatal Accident Circumstances and Epi i (FACE) 
He Ee. lronworker Dies Following a 12-Foot Fall from 
ie, December 1 9. 


Metal Decki 5 3 
PB91- 1OTOSTIGAR 146,752 PC A02/MF A01 
PB91-197665/GAR 


Fatal Accident Circumstances and se Foot Pal icugh a 
Root Gers lronworker Dies a a a 25-Foot Fall 


Opening, ber 14, 1988. 
Past. 197665/GAR 146,753 PC A02/MF A01 
PB91-197673/GAR 


i (FACE) 
‘oot Fall from Build- 

ge 197673/GAR 146,754 PC A02/MF A01 
PB91-197681/GAR 

Fatal Accident Circumstances and Epidemiology (FACE) 

R er Electrocuted as Boom of = Truck 

Contacts a 7200-Volt Power -_ January 11, 

PB91-197681/GAR 46,755 PC ho2/MF A01 
PB91-197699/GAR 

Fatal Accident Circumstances and yd (FACE 

See reat femme hee Usayes One 

Dead and One Critical in ee May 13 

PB91-197699/GAR 46,756 PC Ada ME A01 
PB91-197707/GAR 

Fatal Accident Circumstances and Epidemiology (FACE) 

—— 22 Year-Old Electrical Worker Killed at a North 

Carolina Construction Site, July 30, 1985. 

PB91- 197707/GAR 146,757 PC A0Q2/MF A01 
PB91-197715/GAR 

Fatal Accident Circumstances and } ere | (FACE) 

Report: 24 Year-Old Textile Worker E led in North 


Carolina, a 23, 1985 

PB91-197715/GAR 146,758 PC A02/MF A01 
PB91-197723/GAR 

Fatal Accident Ci ge Spee (FACE) 

Report: Sign Painter, Working Off of a rg’ — Plat- 

form Ladder, Electrocuted in Ohio, June 27, 1 

PB91-197723/GAR 146,759 POA A02/ MF AO1 
PB91-197764/GAR 

Fatal Accident Circumstances and Epidemiology (FACE) 

Report: City Water Worker Dies as a Result of Being Over- 

come by Natural Gas Vapors While Reading a Water Meter 

in a Confined Space in Ohio, July 1, 1985. 

PB91-197764/GAR 146,760 PC A02/MF A01 
PB91-197772/GAR 

Fatal Accident Circumstances and Epidemiology (FACE) 

Report: Rubber Worker Eloceocuted After Striki Ay of 

Electrical Transformers with a Piece of Steel He 


985. 
pae1 187772/GAR 146,761 PC A02/MF A01 
PB91-197806/GAR 
Fatal Accident Ci and Epidemiology (FACE) 
Report: Three Sanitation Workers and One Policeman Die 
in an Underground Sewage Pumping Station in Kentucky, 


July 5, 1985. 

PB91-197806/GAR 146,762 PC A02/MF A01 
PB91-197814/GAR 

Fatal Accident fnory ony and a (FACE) 

Report: Rescue Effort Results in a a ‘e@ Manu- 

facturing Plant Worker in lilinois, June 7, 1 

PB91-197814/GAR 146,763 oC A02/MF A01 
PB91-200014/GAR 

Recommendations and Reports of the CCIR, 1990 (Also 

Decisions). Plenary Assembly (17th). Held in Duesseldorf 

Germany. Volume 1 and Annex to. Spectrum Utilization and 


Monitoring. 
PB91-200014/GAR 145,764 PC E99 
—— -200071/GAR 


jecommendations and Reports of the CCIR, 1990 (Also 
pine ncn Plenary Assembly (17th). Held in Duesseldorf 
pn gs Volume 6 and Annex to. Propagation in lonized 


ledia. 
Ps91-200071 /GAR 145,756 PC E99 


PB91-200089/GAR 
Recommendations and Ri of the CCIR, 1990 (Also 
Decisions). Plenary Assembly (17th). Held in Duesseldorf 
Germany. Volume 7 and Annex to. Standard Fr 
and Time Signals. 
PB91-200089/GAR 
PB91-200147/GAR 
Reports and Recommendations of the CCIR, 1990 (Also 
Decisions). Plenary Assembly (17th). Held in Duesseldorf 
Germany. Volume 11, Part 1 and Annex to. Broadcasting 


Service (Television). 
PB91-200147/GAR 145,766 PC E99 
PB91-200154/GAR 


Recommendations and Reports of = s = 1990 (Also 
D Plenary bly (17th). in Duesseldorf, 
Germany. Volume. 12. Television and dean ‘Tren smission. 

PB91-200154/GAR 145,767 PC E99 


PB91-200188/GAR 
Questions of the CCIR, 1990. Plenary Assembly (17th). 
Held in Duesseldorf Germany. Volume 15-1. Study Groups 
1, 12, 5, 6, and 7. 
PB91-200188/GAR 145,768 PC E99 
PB91-200212/GAR 


Questions of the om. 1990. Plenary Assembly (17th). 
pes in Duesseldorf Germany. Volume 15-4. Study Groups 
4 9. 








145,765 PC E99 





PB91-200212/GAR 
PB91-200600/GAR 

Water Resources Data for Maryland and Delaware, Water 

Year 1990. Volume 1. Atlantic Slope Basins, Delaware 


River Patuxent River. 
146,301 PC A22/MF A03 


145,769 PC E99 


PB91- /GAR 
PB91-200626/GAR 
Water Resources Data for Colorado, Water Year 1990. 
png thes Missouri River Basin, Arkansas River Basin, and 
Grande Basin. 
Pot -200626/GAR 146,302 PC A21/MF A03 
PB91-200741/GAR 
Water Resources Data for Virginia, Water Year 1990. 
Volume 1. Surface Water and Surface-Water-Quality 
PB91-200741/GAR 146,303 PC A18/MF A03 
PB91-201681/GAR 
Directory of Japanese Company Laboratories Willing to Re- 


ceive 
PB91-201681/GAR 146,381 PC A08/MF A01 
PB91-201749/GAR 





T ion in | Marketplace. 
PB91-201749/GAR 145,757 PC A09/MF A02 
PB91-204313/GAR 

Permitting and Compliance ey Barriers to U.S. Environ- 

mental Technology Innovation. Report and Recommenda- 

tions of the Technology Innovation and Economics Commit- 

tee. 

PB91-204313/GAR 145,080 PC A06/MF A01 
PB91-507509/GAR 


Toxic Release Inventory (TRI), 1989. 
PB91-507509/GAR 


PB91-507517/GAR 
Bureau dl Health Professions Area Resource File (ARF) 


ape, 

PBR 1.507517/GAR 146,342 CP T04 
PB91-507525/GAR 

Bureau A Hg a P 


Document 

Poet 507828/GA 
PB91-507533/GAR 

National Medical Expenditure Survey: Public Use Tape 9 

Household Survey, Health Status Questionnaires and 


ey, 
Access to Care it Data, 1987. 
Pees 


PB91-507590/GAR 
Metropolitan Statistical Areas, 1990: Lists I-IV (for Micro- 


computers). 

PB91-507590/GAR 145,383 CP DO3 
PB91-507632/GAR 

Banking Reserves, 1991 (January 1959-March 1991) (for 


Microcomputers). 

PB91-507632/GAR 145,423 CP DO1 
PB91-591220/GAR 

Natural Gas Policy Act Notices of Determination (FERC- 


121). 

PB91-591220/GAR 146,062 Subscription 
PB91-592100/GAR 

Bank Holding Company (Y-9) Documentation Tape (Byte 

Sort Order) 


PB91-592100/GAR 145,424 Subscription 
PB91-780148/GAR 

Introduction to CALS Kit (Training Manual). 

PB91-780148/GAR 146,858 Audio-Visual$40.00 
PB91-780205/GAR 

Resident Assessment Instrument (RAI). Training Manual 


and Resource Guide. 

PB91-780205/GAR 146,348 PC$38.75/MF$13.75 
PB91-800136/GAR 

Toxicity of Food Additives, January 1985-June 1991 (Cita- 


tions from the NTIS Database). 

PB91-800136/GAR 145,223 PC NO1/MF NO1 
PB91-800177/GAR 

Pollution Effects of Beryllium and Beryilium pounds, 

January 1984-August 1991 (Citations from the ams o Data- 

PB91-800177/GAR 146,801 PC .NO1/MF NO1 
Neate ea 

Atmospheric ne tS Air Seam. January 1988-July 


1991 981 (Citations from the NTIS 
PB91-800193/GAR ae 188 155 PC NO1/MF NO1 
PB91-800219/GAR 


Pe Ea a, January 1980-July 1991 (Citations 


from 
rom tne NTIS Bat 145,922 PC NO1/MF NO1 
PB91-800227/GAR 


= Quality a. | January 1990-July 1991 (Cita- 


Ns from . 
PB91-800227/GAR 145,081 PC .NO1/MF NO1 
PB91-800243/GAR 
Asbestos and Silicate Pollution in the ees, January 
1980-July 1991 (Citations from the NTIS Database). 
PB91-800243/GAR 146,156 PC NO1/MF NO1 
PB91-800250/GAR 


Particulate Air Pollution: Computer Modelling, January 
1980-July 1991 (Ghatione ‘om the NTIS Database). 
PB91-800250/GAR 146,157 PC .NO1/MF NO1 


146,336 CPT14 


Area R 





File (ARF) 
146,343 CP T02 


1991. 


146,344 CP T03 


PB91-962701/GAR 


PB91-800268/GAR 
po ge Modeling and Simulation in Medicine, January 
1985-July 1991 (Citations from the NTIS Database). 
PB91-800268/GAR 146,805 PC .NO1/MF NO1 
PB91-800276/GAR 
Thermal Batteries, January 1980-July 1991 (Citations from 
the NTIS Dai ). . 
PB91-800276/GAR 146,008 PC NO1/MF NO1 
ge ny ll 
Radar, January 1980-August 1991 (Cita- 
tions from the e NTIS Database ). ‘ 
PROT -800284/ GAR 147,360 PC NO1/MF NO1 
PB91-800292/GAR 
Air Pollution: Automotive Fuels, January 1980- 
1991 (Citations from the NTIS 
1-800292/GAR 146,158 PC NO1/MF NO1 
PB91-800300/GAR 
Light Gas Guns, January 1980-August 1991 (Citations from 


the NTIS Database). 
147,246 PC NO1/MF NO1 


a Tellurides (HgCdTe): Fabrication, Proper- 
ties, and January 1 $65 August 1991 (Citations 
from the Database). 
PB91-800359/GAR 


147,438 PC .NO1/MF NO1 
January 1985-August 
146,393 PC NO1/MF NO1 


, January 1988-August 1991 (Ci- 
Database). : 


tations from the 
PB91-800375/GAR 147,095 PC NO1/MF NO1 


ee 
of Decisions: Hazardous Mat Janu- 
an ary 1688 August 19 1991 (Citations from the NTIS Database). 
91-800391/GAR 146,337 PC NO1/MF NO1 
PB91-800409/GAR 


Waste Oil Reclamation, January 1980-August 1991 (Cita- 
tions from the NTIS Database). 
GAR 146,240 PC .NO1/MF NO1 


Landfills, January 1985-August 1991 (Citations 
from the NTIS Database). 
PB91-800425/GAR 146,241 PC NO1/MF NO1 
PB91-916402/GAR 
Marine Accident Report - Capsizing of the U.S. 
Liftboat M/V AVCO V, Gulf of Mexico, 1989. 
PB91-916402/GAR 147,707 be A04/MF A01 
PB91-921317/GAR 
Guide to Developing 
PB91-921317/GAR 
PB91-921319/GAR 
U.S. Bureau of Reclamation Assistance to the Superfund 


Program. 
PB91-921319/GAR 146,243 PC A01/MF A01 
PB91-921321/GAR 


ARARs Q's and A’s: The fee tea 
PB91-921321/GAR 146,2. PC A01/MF AO1 


PB91-921322/GAR 


Memorandums. 
146,242 PC A01/MF A01 


Available to the 


Management Review: 3 
PB91-921322/GAR PC A02/MF A01 
PB91-921323/GAR 


Memorandum of Ui ling between ORD and OERR. 
PB91-921323/GAR 146,246 PC A03/MF A01 
PB91-921324/GAR 


Final Policy on Setting RI/FS Priorities. 
PB91 o21908/GAR 146,247 PC A02/MF A01 


PB91-921325/GAR 
~ay ROD Language for Various Ground Water Re- 


PB91 “021 325/GAR 146,304 PC A02/MF A01 
PB91-921326/GAR 


of Post-Removal Site Control. 
146,248 PC A03/MF A01 


Policy on 
PB91-921326/ 
PB91-921327/GAR 
3S ©. Fach gre moe ym mg 

ariance for Remedial Actions. 


and Debris Ti Vi 
PB91-921 327/GAR 146,249 PC A02/MF A01 
PB91-923521/GAR 
Dispatch Volume 2, Number 21, May 27, 1991. 
PB91-923521/GAR 145,373 Subscription 
PB91-923522/GAR 
Dispatch Volume 2, Number 22, June 3, 1991. 
PB91-923522/GAR 145,374 
PB91-924599/GAR 
Import Alerts: Base Manual for FY 1991 (April 1991). 
PB91-924599/GAR 145,437 PC A99 
PB91-962701/GAR 


CALS in Print. Volume 1, Issue 1, Summer 1 
PB91-962701/GAR 146,859 Pe. A03/MF A01 
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NTIS ORDER/REPORT NUMBER INDEX 


PCCF-RI-9001 

Dalitz decay: pi 0) yields ma e(sup + )e( 

DE91 7a0000/ OAR oea7.515 PC A02 Me A01 
PCCF-RI-9003 


GeV. La mesons vec- 


Physique a queiques tion des 

teurs. —— in the GeV range. The propagation of vector 

DE91740599/GAR 
PCCF-RI-9004 

ya ne de |’etrangete. (Photo-production of the 

DE91740598/GAR 
PCCF-T-8905 

State de la datation par =v erm gged au Neo- 

Marocain. 


147,514 PC A03/MF A01 


147,513 PC A03/MF A01 


minescence as a dating 
jed to the Morocco Neolithic 


method ). 
DE917: 9/GAR 145,351 PC A07/MF A01 
PCCF-T-8907 


Etude ae avec Diogene des correlations proton- 


=< fragment- sion relative dans 
collisions Ne + aux entre 200 et 


1000 MeV par _—— (Experi study performed with 
detector on the proton-proton and fragment-frag- 

ment pond one at st small relative momentum, in the Ne + 

nucleus and Ar + nucleus collisions, between 200 ond 


1000 MeV per amare. 
DE91740640/GAR 147,533 PC A09/MF A01 
PERS-TR-91-001 
Continuing it of Cleared Personnel in the Military 
oo nag Report 1. A Conceptual Analysis and Literature 
AD-A234 280/6/GAR 146,966 PC A04/MF A01 
PERS-TR-91-002 


Assessment of nog Personnel in the “ead 
2. Me’ ind Resul 


, a 

AD-A234 281/4/GAR "48 967 PC AOe/ME ‘A01 
PERS-TR-91-003 

Continuing Assessment of Cleared epee in the Military 


Services. Report 3. Recommendation: 
AD-A234 282/2/GAR 146,968 PC A04/MF A01 
PERS-TR-91-004 


GeGning Aeseeement 9 of Cleared Personnel in the Military 
— leport 4. System Issues and Program Effective- 
AD-A234 283/0/GAR 146,969 PC A0S/MF A01 

PNL-SA-18654 
effects on the strength and toughness of 


Be12Nb. 
DE91010838/GAR 146,553 PC A03/MF A01 
PNL-SA-18874 
py et of environmental externalities assessments for 
thermal al 


DE91010198/GAR 146,081 PC A03/MF A01 
PNL-SA-18947 
Biological effects of electromagnetic fields. 
DE91010006/GAR 146,184 PC A03/MF A01 
PNI.-SA-19240 


T ler quality assur: 
be31010008/GAR 


PNL-7177-HEDR 
Radionuclide sources and meomes oy Powe! figures perti- 
nent to the Hanford E 
Deo1010240/GAR 
PNL-7600-PT.4 
Pacific Northwest Laboratory annual report for 1990 to the 


DOE Office of Energy Research. Part 4, P sciences. 
DE91010685/GAR 146,673 A04/MF A01 


PNL-7613 
Limited site investigation of Landfills 1 and 4, Fort Lewis, 


Washington. 

DE91010179/GAR 146,218 PC A22/MF A03 
PNL-7621 

Review of Environmental Conditions and Performance of 

gen Radioactive Waste Disposal Fa- 
NUREG/OR 5719/6, 

NU EGICRSTISIGAR 147,131 PC A07/MF A01 

PNL-7633 


145.0 072 PC A03/MF A01 





146,193 PC A03/MF A01 


Analysis 
Low- —_— Fawey Waste co) "Facility Near Sher 
field, | 


NUREG/CR-5714/GAR 147,132 PC A07/MF A01 
PNL-7661-VOL.1 

Estimates of emergency operating capacity in US manufac- 

turing and non ——_ Walusthes. Volume 1, Con- 

capi and methodoog/ 145,426 PC A10/MF A02 
PNL-7661-VOL.2 

operating capacity in US manufac- 

ing industries. Volume 2, Summa- 

SIC manufacturing i 


non 
eports for 4-digi industries. 
145,427 PC A20/MF A03 


nyropars or 
PNL-7662 

Evaluation of the chemical, radiological, and ecological con- 

ditions of West Lake on the Hanford site. 

DE91010646/GAR 146,269 PC AOS/MF A01 


PNL-7670 


Computing and i 
my fo a 


OR-64 VOL. 91, No. 17 





DE91010567/GAR 
PNRI-B(EA)-89016 

Seismic characteristics of the area around the Philippine 

Research Reactor (PRR-1). 

DE91618746/GAR 147,139 PC A04/MF A01 
PNRI-B(RC)-89003 

Detector efficiency and energy calibration of the CRD 


HPGe ma spectrometer system. 
DE91619363/GAR 147,102 PC A03/MF A01 


PNRI-B(RC)-89004 
Radioactivity measurement in imported food and food relat- 


ed item 
145,215 PC A03/MF A01 


146,323 PC A03/MF A01 


S. 

DE91618465/GAR 
PNRI-B(RC)-89006 

Potassium in milk * milk products. 

DE91618466/GAR 145,216 PC A03/MF A01 
PPPL-2739 

Environmental report for calendar year 1989. 

DE91010295/GAR 146,319 PC A06/MF A01 
PPPL-2741 

Review of soft x-ray lasers and their applica’ 

DE91011103/GAR 147,324 
PSI-TR-545445 

Progress with Neural Network Gulf Stream: 

AD-A233 810/1/GAR 147,207 PC A04/MF A01 
PTB-N--5 

Experimental investigation into the influence of neutron 

energy, angle of incidence and phantom shape on the re- 

sponse of individual neutron dosemeters: Experimental pro- 

cedure and sum of results. 

146,776 PC E09 


PC At A03/MF A01 


TIB/B91-00767/GA\ 
PTB-N-6 
Computational study of phantoms for individual neutron do- 


simetry. 

TIB/B91-00766/GAR 146,775 PC E09 
R/D-5718-CH-01 

Energy ee. Motion and Order in Synthetic Polymers. 

AD-A234 /4/GAR 145,638 PC A03/MF A01 
R/D-6183-MS-02 

Durability of Polymer Based Composite Systems for Struc- 


tural Applications. 
AD-A234 316/8 146,494 Not available NTIS 
R/D-6507-EE-02 
International Workshop on Computatior Condensed 
Matter Physics (5th) Held in Trieste, Italy on mn 16-18 January 


1991. Programme and Abstracts. 
AD-A233 921/6/GAR 147,367 PC A06/MF A01 
syrah sma 
Proceedings o' Workshop o Army Regional 
Aerosol a: Simulation (RATS) Held in p Moe, Eng- 
land on October 29-30, 1990. 
AD-A233 836/6/GAR 145,310 PC A02/MF A01 
R/D-6646-EE-02 
Advanced Research Workshop on Wide Gap II-VI Semicon- 
ductors Held in Montpellier, France on 16-18 January 1991. 
AD-A233 796/2/GAI 147,362 PC A03/MF A01 
RADC-TR-89-372 


Scanning Impedance of Proximity Coupled Rectangular Mi- 


crostrip Antenna Arra 

AD-A233 652/7/GAR 145,936 PC A04/MF A01 
RADC-TR-90-220 

Study of Josephson Effect Arrays as Sources at 1 THZ. 

AD-A234 526/2/GAR 145,944 PC A04/MF AO1 
RADC-TR-90-232 

Tactical Quartz Oscillator Developmen 

AD-A234 308/5/GAR 145, 971 PC A04/MF A01 
RADC-TR-90-288 

Joint Surveillance System 

AD-A234 525/4/GAR 
RADC-TR-90-290 

Content Addressable Memory Project. 

AD-A234 524/7/GAR 145,781 PC A06/MF A01 
RADC-TR-90-342 

Chemical Modification of Plasmas 

AD-A234 448/9/GAR 
RADC-TR-90-412-VOL-1 

Uncertainty Handling at Speech/Natural Language Inter- 


face. Volume 1. 
145,775 PC A03/MF A01 


m Distributed Trac! 
145,930 8G A0a/MF A01 





me 47,996 PC A04/MF A01 


AD-A234 310/1/GAR 
RADC-TR-90-415 

Strategies for Parallel Al Implementations. 

AD-A234 449/7/GAR 145,780 PC A04/MF A01 
RAE-TM-FS(F)-632 

caanirin: Protection Mec 

Lig mn Dang v 

AD-A233 712/9/GAR 
RAND/N-2363-1-NA-REV 

Rand Strategy Assessment —_ Green Agent Model 

2 —” Behavior ii perpower Crises and Con- 

AD-A234 132/9/GAR 
RAND/N-3121-USDP 

Baroque Debate: Public Diplomacy and Naval Arms Con- 


trol, 1986, 1989. 

AD-A233 673/3/GAR 145,359 PC A04/MF A01 
RAND/N-3162-USDP 

Final Resource Use for Consumption in the Soviet Union 

Through 2000. 





for Aircraft. A Proposed 
145,144 PC A07/MF A01 


145,365 PC A08/MF A01 


AD-A233 713/7/GAR 
RAND/R-3795-A 


Evaluating Intelligence Systems That Support Deep Fires. 
AD-A229 407/2/GAR 146,860 PC A07/MF A01 


RCC/TG-100-91 


Directory of Transducer Users. 
AD-A233 735/0/GAR 


RDHETA-90-218-2079 


Health Hazard Evaluation Report RDHETA 90-218-2079, 
Fairmont General Hospital, Fairmont, West Virginia. 
PB91-197459/GAR 146,736 PC A03/MF A01 


REPT. NO. 1 


Evaluation of Liposome-Encapsulated aes LR16 
Formulation as a Potential Blood Substitut 
AD-A233 973/7/GAR 145,395 “PC A02/MF A01 


REPT-91-1 


Power Optimal Si 
N91-21581/4/GAI 


REPT-91B00036 


GEMPAKS User's Guide, Version 5. 
N91-21661/4/GAR a5, 327 PC A10/MF A02 


REPT-91B00038-PT-2 
GEMPAKS. Part 2: Gemplit Programmer’s Guide, Version 


5.0. 
N91-21663/0/GAR 145,329 PC A07/MF A01 
REPT-91B00055 


Volcanism-Climate Interaction 
N91-21641/6/GAR 


REPT-91B00060 
Redistribution of Particulates on a Payload During Flight 


Ascent. 

N91-21255/5/GAR 147,650 PC A03/MF A01 
REPT-91B00079 

Analysis of Error in TOMS Total Ozone as a Function of 


Orbit and Attitude Parameters. 
N91-21670/5/GAR 145,345 PC A03/MF A01 
REPT-91E01682 


Geomagnetic Model peeeteions for 1980 - 1989: A 
Model for Strategic Defense Initiative Particle Beam Experi- 
— and a Study in the Effects of Data Types and Ob- 


atory Bias Solution: 
N91-21654/9/GAR 147,022 PC A14/MF A02 
REPT-91E01726 


pom gue Branch Data Base for Main Magnetic Field 


N91-21653/1/GAR 147,021 PC A06/MF A01 
REPT-94 


Method for Rock Fissure Hazard Analysis. 
PB91-190785/GAR 147,024 PC A05/MF A01 


REPT-1341-1-90-4 


Demonstration Bridge Information System for Connecticut. 
PB91-190702/GAR 145,671 PC A03/MF A01 


REPT-387929 


Ventilation Loss and Pressurization in the NASA Launch/ 
Entry Suit: Potential for Heat Stress. 
N91-21719/0/GAR 145,389 PC A03/MF A01 


RFP-ADD-0004 
EG&G Rocky Flats TRAC 1991 Winter Validation Study. Ex- 


perimental plan. 
DE91010429/GAR 146,109 PC A03/MF A01 
RFP-4348 


Qualitative risk assessment as a remediation management 


tool. 
DE91010415/GAR 146,165 PC A09/MF A01 
RI/RD-91-118 


Heavy Hydrocarbon Main sina’ Techno Pr 
N91- 1285/7/GAR 145,724 Al IMF A03 


RIVM-919000-001 
fa ae Test we for the Bacterial Barrier Properties 


Wrapping Mat 
Paot teaeet Gan 146,703 PC A03/MF A01 
RIVM-222201002 


RIVM Tropospheric Ozone Lidar. Piya! and Defini 
PB91-194597/GAR 45,337 PC ‘AO4/ME A A01 


RIVM-251701002 
Environmental Forecasting: A Tool for Preventive Environ- 


mental Management. 
146,332 PC A03/MF A01 


145,433 PC A03/MF A01 


146,377 PC A09/MF A02 


le-Axis Articulati he 
147, A03/MF A01 


Ss. 
147,014 PC A07/MF A01 


PB91-194647/GAR 
RIVM-710301003 


Toxiciteit van Paraquat voor Enkele an 
(Toxicity of Paraquat for e Soil Microorganisms). 
PB91-194548/GAR 146,175 *A03/MF A01 


RIVM-714701001 
Gedrag van Enkele Gesubstitueerde Benzenen, Bestrij- 
dingsmiddelen en Komplexvormers Tijdens Langzame 
Zandfiltratie (Behaviour of Some Substituted Benzenes, 
— and Complexing Agents during Slow Sand Filtra- 
tion). 
PB91-194555/GAR 146,285 PC A0S/MF A01 
RIVM-723001005 
ms aa Investigation of Surface Exchange Pa- 


‘ameters. 
PBOT- 194605/GAR 146,126 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


RIVM-725201001 


Bodemecosystemen: 
voor ©-(Tostsings Warrden op — van oe 
brew 's (Soil Pollution and Soil E 
lalues Based on Ecotoxicological 
Poet 194571/GAR 148.390" oc A05/MF A01 
RIVM-725201001-AP 


treiniging en Bodemecosyst Voorstel 
voor C-(Toe op Basis van E i 


oetsings)Waarden cotoxicologische 
pcre 8 (Soil Pollution and Soil a A Pri for 
lalues Based on Ecotoxicological 3 aks: Append. 
Peet 194589/GAR 146,331 A07/MF A01 
RIVM-725502002 
Behaviour of Pesticides in Aquifer Materials: Laboratory 


Column Experiments. 
PB91-194613/GAR 146,176 PC A04/MF A01 


RIVM-730501015 
Ate ra TNO) 


Poort TOsseO/GAR 
RIVM-958501003 
Improvement of Short Term AIDS Incidence Pr 
Relating the Logistic Functions Used for Curve uve iting 
Actua! Data with a Di inistic Model Di ing the AID: 
91-194639/GAR 146,733 PC A03/MF A01 
RL-TR-91-6 


nalyse Dioxinen in Vliegstof van 
Secetates Research Analyses of 
lunicipal Waste Incinerators). 

146,125 PC A0Q3/MF A01 





Logic Testi ility. 
A A234 123/8/G0R 145,942 PC A04/MF A01 
RL-TR-91-10 
RADC Cathode Life Test Facility. 
AD-A234 309/3/GAR 
RL-91-29 


o— —* Guide to Basic Training in TQM Analysis 


Tec 
AD-ADSS Bs 855/6/GAR 145,037 PC A04/MF A01 
RR-218 
————— of the New AASHTO Pavement Design 


Procedure 
PB91- 197178/GAR 145,674 PC AO5/MF A01 
RR-371-1 
Environmental Effects on the Physical Properties of Con- 
crete; the First 90 Days (Revised). 
PB91-197251/GAR 145,666 PC A10/MF A02 
RR-1107-5F 


146,354 PC A04/MF A01 





in Developing a S gic Arterial Street 
—. 
PB91-197327/GAR 147,714 PC A04/MF A01 
RR-1108-3 


Travel impacts of Urban Freeway Reconstruction Projects 


in Texas. 

PB91-197285/GAR 147,713 PC A06/MF A01 
RR-1902-1F 

Use, Availability and Cost-Effectiveness of Asphalt Rubber 


in Texas. 
PB91-197301/GAR 145,677 PC A06/MF A01 
RR-2008-1F 


Performance Measures for Rural Transit 
PB91-197293/GAR 147,622 


RSRE-M-4462 


Operators. 
PC A07/MF A0O1 


ELLA Con ivity Control. 
AD-A233 701/2/GAR 145,792 
ern oon 


PC A03/MF A01 


‘ectionality, Connectivity and instantiations 
AD -ASSS 659/2/GAR 145,791 PC AOs/ME A01 


RSRE-MEMO-4450 
barony oes = Line Method for the Measurement of Micro- 


e Permittivity and Pi ility. 
AD-A233 682/4/GAR 145,999 PC A03/MF A01 
RSRE-MEMO-4451 
Liquid Crystal Characterisation Using the Z-Scan Tech- 


nique. 
AG Azs 668/3/GAR 147,292 PC A03/MF A01 
RSRE-90023 
United Kingdom Waveguide Power Standards Above 40 
H: 


GHz. 

AD-A234 527/0/GAR 145,761 PC A05/MF A01 
RSRE-91003 

ZU: and Abusa 

AD-A234 484/4/GA 
RT/ENERG-90-01 

Relazione sui risultati acquisiti sull’impianto DELPHOS, in 

collegamento con la rete ENEL, nel giugno 1988- 

luglio 1989. (DELPHOS photovoltaic | oe plant operation 

within ENEL grid: " ee, ba 

DE91769460/GAR 46,096 Pe (A05/MF A01 
RX-R-90111 

Coordinate System ion Softy Sees meten- fer 

Attitude, Quaternion, 050 and Related pee oy 

AD-A234 455/4/GAR 145,831 PC ‘A03/MF A01 


$-624-V-1 
Proceedings of the Second Joint Techno! Workshop on 
Neural Ne! ‘s and Fuzzy Logic, Volume 
N91-21778/6/GAR 145,909 PC A11/MF A02 
$-625 
Atomic Oxygen Degradation of Intelsat 4-Type Solar Array 
; Laboratory Investigations. 


145,833 PC A03/MF A01 








N91-21286/0/GAR 
S-628 

Hg Entry Corridors for Lunar/Mars Aerocapture 

Not -21168/0/GAR 147,655 PC A04/MF A01 
SAIC-90/1459-FDD 
Wartime Personnel Ms me rag Model (WARPAM) (Version 


1.0). 
/GAR 146,835 PC A03/MF AO1 


147,672 PC A03/MF A01 


Final 
AD-A233 964/ 
SAIC-90/ 1459-PM 

Wartime Personnel Assessment Model (WARPAM) (Version 


1.0). fmaineare 
AD-A233 962/0/GAR 146,833 PC A12/MF A02 
SAIC-90/1459-UM 


Wartime Personnel Assessment Model (WARPAM). User’s 


Manual. 
AD-A233 963/8/GAR 146,834 PC A03/MF A01 
SAND-88-7113 


Contributions of we to bentonite and 
DE91009855/GAR ; 


i saponite fluids. 
147,046 PC A04/MF A01 
SAND-89-1585 


Famer Ut of selected marine 


half-lives. 
DE91009985/GAR 
SAND-89-7069 


146,183 PC A12/MF A02 


Regional ‘osity solute be ap 2 mes in the Culebra > 
lomite paren brine-reservoir-breach release conditions: An 


analysis of parameter sensitivity and 
DE9100961 O/GAR 


SAND-89-7147 
Preliminary geohydrologic conceptual model of the Los Me- 
danos region near the Waste — Pilot Plant for the 
purpose of performance 
DE91009724/GAR "147,028 PC A14/MF A02 
SAND-90-0312 
Mass ~~ career estimates for 5 to 1000 kW(e) nu- 


clear reactor power systems for space applications. 
DES1O10319/GAR 147,101 PC A04/MF A01 
SAND-90-0905 


Procedures used in the calibration of AC calibrators. 
DE91009853/GAR 145,945 PC A03/MF A01 


SAND-90-1701 


Plotting and sum > i—aateg 
DE91010689/GAR 145,836 PC A03/MF A01 


SAND-90-2789C 


Analysis of an EBeam melti 
DE91010855/GAR 


SAND-90-2892 


importance. 
146,182 PC A12/MF A02 


ing process. 
146,554 PC A03/MF A01 


" 





a on a rotary scienoid using 


D 
a biaxial 1 whee follower. 
DE91010614/GAR 145,972 PC A03/MF A01 


gt 
Solvent substitution for electronic assembly clea 
De91010889/GAR 146,219 PC A03. 
SAND-91-0408 
Technology teamwork: The role of = national laboratories 


in implementing US Technology Pol 
DE91010017/GAR 145, 078 PC A03/MF A01 


SAND-91-0454C 


Cel th i ifacturi 


MF AO1 





g at Sandia Nation- 
146,311 PC A03/MF A01 


al Laboratories. 

DE91008255/GAR 
SAND-91-0487C 

Progress in The Lost Circulation Technology Development 


Program. 

DE91009889/GAR 
SAND-91-0611C 

TRANSNET: A means of accessing hazardous materials 


transportation models and databases. 
DE91009980/GAR 147,126 PC A03/MF A01 


SAND-91-0642C 


Borehole radar for geothermal application: 
DE91010478/GAR 146,068 “pc A03/MF A01 


spac ary 


bheeh . he C Beeabe 
DE9101 1208/GAR 147,279 "PC A03/MF A01 
SAND-91-0873C 
Backward iteration in a rational —— 


146,066 PC A03/MF A01 








application. 
DE91010865/GAR PC A03/MF A01 
SBI-AD-E501-303 
Technical antes for the ATCCIS Architecture. ATCCIS 


ADAZED asi 491 TOIGAR 146,868 PC A22/MF A03 
SBI-AD-E501-3€6 
Workable > ees to Naval Arms Control: Development of 


Confide: Measures at 4 
AD-A233 3 758/2/6 R 145,361 PC A0S/MF A01 
SCIE-NRC-001-90 


pny meng ley 
ant Pump ail 
NUREG/CR- 5167/GAR 
SCIE-42-89 
Technical Findings Report for erin Issue 135: Steam 
Generator and Steam Line Overfill Issues. 


i Bo Generic Issue 23: Reactor Cool- 
147,146 PC A06/MF A01 


SUDAAR-597 


NUREG/CR-4893/GAR 
SCIENTIFIC-1 
— Concept and Analysis of an Artificial lonospheric 
irror (AIM) Radar. 
AD-A234 289/7/GAR 145,929 PC A04/MF A01 
SCIENTIFIC-2 


Some Effects of Selection on the JVE Data. 
AD-A234 287/1/GAR 145,926 PC A03/MF A01 


SCIENTIFIC-3 
Meteor Scatter Communication between Thule and Station 


Nord, Greenland. 

AD-A234 440/6/GAR 145,751 PC A08/MF A01 
SCIENTIFIC-5 

Coordinate System Conversion Software User’s Guide for 

Attitude, Quaternion, M50 and Related Applications. 

AD-A234 455/4/GAR 145,831 PC-A03/MF A01 
SCIENTIFIC-8044 

Sele aly oe See Rein nate Ste eee 

Drought on Photosynthesis and Growth in 


147,145 PC A06/MF A01 


Radiation and 


PB91-196295/GAR 

SCIENTIFIC-8184 
Interaction of Elevated Ultraviolet-B Radiation and CO2 on 
and Photosynthetic Characteristics in Wheat, 


145,194 PC A02/MF A01 


145,196 PC A02/MF A01 
Rice, and b 
PB91-196279/GAR 


Quality: A % 
PB91-196287/GAR 145,195 PC A02/MF A01 
SGD-559-PT-1 
pene me end Data Number 559, March 1991. Part 1 
A eports) Data for February, January 1991 and 
le 
PB91-190611/GAR 145,297 PC A08/MF A01 
ne 
Data Number 559, March 1991. Part 2 
(Comprenenave Reports). Data for September 1990 and 
PBST. B01, 190620/GAR 145,298 PC A04/MF A01 
SHIM-89 


Swift heavy ions in matter. 
DE91740666/GAR 


SLAC-372 
Asymmetric B factory based on PEP. Conceptual design 
91010911/GAR 147,472 PC A22/MF A03 
SP-RAPP-1990:22 
Hallfasthet och Styvhet hos Limtrae med Lameller av Mas- 
"or Virke (Strength Testing of Glued Laminated 
PB91-194175/GAR 146,584 PC A03/MF A01 
SP-RAPP-1990:44 


IPC7-Den Sjunde Internationelia Py 
on See i ene 


tercomparison (7th) 3 ae 
PB91-194183/GAR 


SRL-6921-F 


Materials/ Microstructures 
AD-A233 751/7/GAR 


SSD-TR-91-03 
Application of a Conjugate Gradient Method to the Synthe- 


sis of nay | Planar Arrays. 

AD-A233 756/6/GAR 145,937 PC A04/MF A01 
SSD-TR-91-05 

Pressure Distribution and Induced Force Field on a Conical 

Nozzie due to Impingement of a Normal Jet into the Super- 

sonic Cross-Flow. 

AD-A233 981/0/GAR 145,716 PC A03/MF A01 

oe oe 


147,395 PC A10/MF A02 





renter ytheomet In- 


990). 
PC A03/MF A01 


146,548 PC A11/MF A02 


Software Regine Ada Adaptable, Reliable lems, 
Soa uso! Ri: “ee Toolset. User's Guide oa 
145,830 PC A03/MF A01 
eisepanne 
Fully Automatic Guidance and Control for Rotorcraft a 8 
of-the-Earth —— Planned Profiles. Volume 1 


Real-Time Piloted Simula’ 

N91-21149/0/GAR 145,161 PC A07/MF A01 
STI-TR-1254-2 

Fully Automatic Guidance ~~ Control for Rotorcraft ~y 

of-the-Earth eae er Profiles. Volume 2: 

Mathematical Model. 

N91-21150/8/GAR » 145,162 PC A20/MF A03 
STUDIA FORESTALIA SUECICA-184 

Effect of Provenance and 

- Number of Stems with Spike 

L.’-Northern 

PB91-192724/GAR 
SUDAAR-595 

Experiments in Thrusterless Robot Locomotion Control for 

Space Applications. 

N91-21528/5/GAR 147,631 PC A06/MF A01 
SUDAAR-597 


on Stem Straightness 
Knots in ‘Pinus sylvestris 


146,989 PC A03/MF A01 


es Frosting Robot Object Manipulation with 
Ao1'21820/9/GAR 146,402 PC A10/MF A02 


September 1,1991 OR-65 
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TCS-TP-89-368 
VLF Nighttime Data A\ 
AD- 006/5/GAR 
TGAL-89-05 
Wide-Angle Tri ition Array Study of Simultaneous Pri- 
AD-A234 034/7/GAR 146,996 PC A02/MF A01 
TIB/A91-00694/GAR 
Elek ikrosk _ he = Untersuchui der Schaedi- 
Se i Abrasiv-Pral| leiss. Abschiuss- 
(SEM a of a mechanisms of abra- 
sive-impactwear. Fi 
FI5/AS1-00684/GAR 146,391 PC E09 
TIB/A91-00696/GAR 


145,746 PC A06/MF A01 





Messung Schadstoffemissionen Kon- 
zentration. T. 1. atone (Measurement oe towed 


emissions. Pt. 1. Summary). 
auton angers pehaart 146,159 PC E09 
TIB/A91-00697/GAR 


Versuche zum Mp ae iner _Hauptkueh 
foige Kriechi ae en Systemdruck. Abschlussber- 
eee ae © 6 Sees - : 
creep fracture a’ lem pressure. Final report) 
FiB/Ag1-00687/GA _ 146,367 PC E14 
TIB/A91-00700/GAR 





Laser-Mil den-M ly (LAMMA) _ einzeiner 
Bakterienzelien in der Lepra- pte geeeincce und - 
ae Abschiussbericht. microprobe mass 
ome Ae Pade dag yy in therapy-control 


TiS/ASt -00700/GAR 146,660 PC E09 
TIB/A91-00701/GAR 


Venenouan Final —t 
nous pyrogen/i . Final r § 
TIB/A91-00701/GAR 
TIB/A91-00702/GAR 
Methode der quasistationaeren Propulsion und ihre Erpro- 
bung auf der METEOR. Abschiussbericht. (Method of qua- 
a propulsion and its trial on board of METEOR. Final 


T1BvA61-00702/GAR 147,202 PCE14 
TIB/A91-00706/GAR 

freie Kontrolie der Tiefenabhaengigkeit mag- 

ften in geschichteten M ndern 

inetischen Materialie. Abschluss- 

(Noi of depth dependent 

magnetic properties Ad. — and inhomogeneous 

magnetic materials. Final report! 

TIB/A91-00706/GAR 147,439 PC E09 
TIB/A91-00707/GAR 

Einsatz von spurgefuehrten Bussen in Hamburg. Schluss- 

bericht - ——e (Utilisation of veciquided | busses in 


Hamburg. Final report - summary). 
TIB/AS100707/GAR 


TIB/A91-00709/GAR 





147,699 PC E09 


Directory services for mobile communication. 
TIB/A91-00709/GAR 145,758 PC EOS 
TIB/A91-00711/GAR 
Optimierung der EPC-Technologie - a Entwicklung einer 
60-100 W EPC. Abschiussbericht. Optimization of 
electronic power conditioner (EPC woos and devel- 
opment of a 60-100 W EPC. Final report. Pt. 
TIB/A91-00711/GAR 
TIB/A91-00712/GAR 
Auswertung von AGRISAR-Daten in Kombination mit TM- 
und SPOT-Daten unter — ae landwirtschaft- 
licher Nutzung. Abschlussbericht. (Evaluation of AGRISAR 
data in ——- with TM- and SPOT data respecting 


land use. ). 

TIB/AS1-00712/ AR 147,086 PCE14 
TIB/A91-00714/GAR 

Theoretische und experimentelle Untersuchung der Erwaer- 

mung von Metallblechen bei Blitzeinschlag. (Theoretical 

and Lene investigations of sheet metal heating by 


ing strikes). 
T9B/AG4.00714/GAR 146,535 PC E17 
TIB/A91-00715/GAR 
PLATO - Plattform Orbiter. Ein zuk Meh 
Wiedereintrittskoerper. Ourchiuehrberhaitestucie. Abech 
lussbericht. (PLATO - platform orbiter. A future multi-pur- 


re-entry vehicle. Feasibility study. Final ). 
1B/A91-00715/GAR 147.008 PC E09 


TIB/A91-00716/GAR 
Untersuchungen zur systematischen und eae => Be- 
handiung digitaler Bildfolgen durch Verwendung eines 
neuen Segmentierungsverfahrens. Abschlussbericht. oo. 
tigations on systematic and efficient processing 0! 
image sequences using a new segmentation meee. 
1B/A61-00716/GAR 147,251 PCE14 
TIB/A91-00717/GAR 


zum Ermuedungsverhalten der aushaertbaren 
Al Ll (Cc on the fatigue behaviour 


of hardenable All AlMaSi a alloys). 
TIB/A91-00717/GAR 146,570 PCEI7 
TIB/A91-00718/GAR 


MARS - MTFF & “4 . Boe Definitions ye 
Endbericht. (MARS - 

MARS-MTFF A ae a 

Pt. 1). 


145,948 PC E09 








syatom testbed. Fi rina! report Vol. 2 2. 


OR-66 VOL. 91, No. 17 


TIB/A91-00718/GAR 
TIB/A91-00724/GAR 

ORBITEC - Opbital-Technologie, Demonstrations-Mission 

auf EURECA. Abschlussbericht. (ORBITEC - orbital technol- 

, demonstration mission on EURECA. Final report). 

T 1A81-00724/GAR 147,676 PCE14 

TIB/A91-00725/GAR 

ORBITEC - Oprbital-Technologie, Demonstrations-Mission 
- EURECA. Anhang. Abschlussbericht. (ORBITEC orbit- 

4 hnology, demonstration mission on EURECA. Appen- 


Final report). 

T18/A91-00725/GAR 147,677 PC E19 
TIB/A91-00726/GAR 

Entwicklung einer neuen Generation von 4-GHz-GaAs-FET- 

een. 6 Datenpaket zum Abschlussbericht. 
Development of a new generation of 4-GHz-GaAs-FET 
p74 amplifiers. Data volume of final report). 

1B/A91-00726/GAR 145,997 PCE14 


TIB/A91-00727/GAR 
Entwicklung einer neuen Generation von 4-GHz-GaAs-FET- 
Leistungsverstaerkern. Abschiussbericht. (Development of 
° fe eat of 4-GHz-GaAs-FET power amplifiers. 
inal report). 
TIB/A91-00727/GAR 145,998 PC E19 
TIB/A91-00738/GAR 
Entwicklung von Berechnungsverfahren fuer Probleme der 
Stroemungstechnik. Abschlussbericht. (Development of cal- 
culation methods for problems of fluid dynamics. Final 


report. 
TIB/A91-00738/GAR 145,137 PC E19 
TIB/A91-00739/GAR 
rena ee der br mage ese Stroemung in hochbelaste- 
Niederdrucks' Abschiussbericht. (Calculation of 
raneonc flow in ‘highly loaded low-pressure sections. Final 


Tl Tra /A91-00739/GAR 145,138 PC E09 
TIB/A91-00740/GAR 
INTERZODIAK Il. R stzi Abschlussbericht. (IN- 


146,408 PC E17 





» TERZODIAK Il. Rocket payload. Final .- 


TIB/A91-00740/GAR 
TIB/A91-00742/GAR 
Mathematische nmi und Lasermesstechnik von 
Abschlussbericht 1984-1989. 
(Mathematical modelling and laser measuring technology 
for combustion processes. Final report 1984-1989). 
TIB/A91-00742/GAR 145,686 PC E19 
TIB/A91-00743/GAR 
IEA-coal pyrolysis. A programme of research and develop- 
ment on the pyrolysis of coal. Final report phase 2b: July 
1984 - June 1989. 
TIB/A91-00743/GAR 145,473 PC E17 
TIB/AS 1-00763/GAR 
Forschungs- und peeneernenen ueber elektrochrome 
Schichten zur wn roy Booes hiass- 
grades von Glaesern am Beispiel von Fensterscheiben. Zu- 
sammenfassender Abschlussbericht fuer die gesamte Lauf- 
zeit vorn 1. Juli 1983 bis zum 30. Juni 1987. (Research and 
development work on electrochrome layers for the control 
of the total energy passing through glass, using the exam- 
ple of —e panes. Summarizing final report for the total 
eee oe m 1 By 1983 to 30 June 1987). 
1B/A91-00763/GAR 146,452 PCE14 
TIB/A91-00764/GAR 
Verfahren zur instationaeren Geschwindigkeits- und Turbu- 
lenzmessung mit einer pneumatisch messenden Keilsonde. 
(Process — non-steady = speed and onesie Se vd 
urements a pneumatically measuring wedge se 
TIB/A91-00764/GAR 146,368 PC too 
TIB/A91-00777/GAR 
— orarbeiten fuer E i t 
a technical work for energy supply sys- 


147,646 PC E20 


145,338 PC E17 











toms, Vol 1-3 

TIB/A91-00777/GAR 
TIB/A91-00780/GAR 

Abtrennung von Kohlenstoff aus carbothermisch erzeugtem 

Solar-Silicium durch gerichtete Erstarrung. (Separation of 

carbon from carbothermally produced om silicon through 

directional solidification). 

TIB/A91-00780/GAR 146,546 PCE14 
TIB/A91-00781/GAR 

Spezifischer Energieeinsatz im Verkehr - Ermittlung und 

Vergleich der spezifischen Energieverbraeuche. (Specific 

use of ener ja soho yd - investigation and comparison 

of the is of energy consumption). 

7iB/A61-00781/GAR 146,024 PC E19 
TIB/A91-00783/GAR 

Spanende Bearbeitung von Siliziumnitrid-Werkstoffen durch 
Ultraschall-Schwinglaeppen. (Machining of silicon nitride 


means of ultrasonic lapping). 
TIB/ASTOO7BSGAR - 146,359 PC E14 
TIB/A91-00786/GAR 


eee 3 am. Gashaushalt yeschiossener Depon- 


jung von Rekultivier- 

ungspflanzen aah und zur Schadensabwehr 
durch Pflanzhilfen. pe budget of 
closed sections of — Ss landfills eile ake erse ef- 
tions p Any landfill gas, oe, ond 


fects on recultivat 
146,250 PC E09 





tion 
remedy in the form of ¥ aids). 
TIB/A91-00786/GAR 


TIB/A91-00787/GAR 


Entwicklung druckaufgestickter hoohwerreloster ferritischer 
Staehle und Sonderwerkstoffe. (| Pp t of p 





ane high temperature ferritic steels and special materi- 


TIB/A91-00787/GAR 146,536 PC E14 
TIB/A91-00792/GAR 
Versuche zur Wasserstofferzeugu' eugung mit dem Metall/Metall- 
hydrid-Prozess. (E weed. <4 ydrogen production by 
the metal/metal ride pr 
TIB/A91-00792/GAR 145,474 
TIB/A91-00793/GAR 
liedstaatliche re gr gene nach Erlass der Ein- 
te Europaeischen Akte und der Auf 
neuen Umweltkompetenzen in on EWG-Vertrag. 
= (Environmental competences of 
‘ollowing the Single European Act and inclusion of the new 
environmental competences in the EEC treaty. Legal opin- 


ion). 

TIB/A91-00793/GAR 146,338 PCE14 
TIB/A91-00794/GAR 

Kleintektonische Unregelmaessigkeiten im Zusammenhang 

mit Gas-Kohlen-Ausbruechen. (Small-scale tectonic faults 


and coal bursts). 
TIB/A91-00794/GAR 147,071 PC E17 
TIB/A91-00795/GAR 


Preiswerte, 


PC E09 





i inde Indi- 


vidual-Trockenbauweise mit cocaine erbund-Grosse- 
lementen. Schlussbericht. (Cheap, weatherproof a 
— constructio! 


layer elements. Final report). 
TIB/A91-00795/GAR 
TIB/A91-00796/GAR 


Optimierung or Oberflaechen-Chemilumineszenz fuer 
(Optimization ¢ ~ 
measurements 


saving i n with precast composite 


145,416 PC E09 


Ozonmessu Atmosphaere. 
surface hasineseonoe for ozone 


atmosphere). 
TIB/A91-00796/GAR 
TIB/A91-00798/GAR 
ing sicherheitstechnischer Kriterien zur Fluessiggas- 
technologie und Herleitung ineter Sicherheitsstan- 
dards. Fachband 1. Zusammentassender Abschlussbericht. 
(An investigation of the safety criteria for the LPG technolo- 
"ce the development of appropriate safety standards. 
1. Summary. Final report). 
TIB/A01-00798/GAR 146,063 PC E09 
TIB/B91-00695/GAR 
Modellierung yoy serene Prozesse im Sickerwasser und 
Grundwasser. Die Pyritverwitterung und das Problem saurer 
Grubenwaesser. (Modelling of —— l_ processes in 
water and g g and the 


718/891 Ny a 147,025 PCE14 


145,317 PCE4 





"THB/B01-00703/GAR 





g des Blausi bei Tauchern mit dem 
Desaturierten tome -15-Hue-Test. Abschlussbericht. (In- 
vestigation of the blue sensitive system in divers with the 
Desaturated Lanthony-15-Hue-Test. Final report). 
TIB/B91-00703/GAR 146,347 PC EOS 


TIB/B91-00704/GAR 
Ueberpruefung der | von A 


i durch 
rfahren. (Examination of the inacti- 
vation of algal toxins through water treatment process). 
TIB/B91-00704/GAR 146, PC E09 


TIB/B91-00705/GAR 


a einer Therapie der Vergiftung mit Trichothe- 
ation of a therapy in trichothecene toxicosis). 
$iB/B9s0070S/GAR 146,802 PC E09 


TIB/B91-00708/GAR 
Stationaere evozierte Skalppotentiale als Diagnosemittel 
fuer visuelle Teilleistungsstoerungen. Abschlussbericht. 
aor VEP for assessment of visual function. Final 
— 

TIB/B91-00708/GAR 146,661 PC E09 

TIB/B91-00710/GAR 
Meereismodellieru' 


~ ¥- in the 
TIB/B91-00710/GAR 
TIB/B91-00713/GAR 


Dichte-funktional-theoretische U h des linearen 
und nichtlinearen Elektronenresponse an ‘Jellium-Metallo- 
berflaechen. (Density functional investigation of the linear 
and nonlinear electron response for jellium metal surfaces). 
TIB/B91-00713/GAR 147,440 PCE4 


TIB/B91-00720/GAR 
indrical representations of semi-direct products groups 
a nuclear Lie group with the additive group of a nuclear 
Sra ora0/GAR 146,610 PC E09 
TIB/B91-00721/GAR 


Unt ts © Emi 4 Seed einer 
Laser-getriebenen Hohistrahikanone. (Investigations o f the 
Sa rca of a laser-driven hollow beam 
$15 /'891-00721/GAR 147,335 PCE14 

TIB/B91-00722/GAR 


Structure of an affine Hecke quotient. 
TIB/B91-00722/GAR 


TIB/B91-00723/GAR 








im suedlichen Ozean. (Sea ice model- 
147,198 PCE14 








147,441 PC E09 


der Cl 





(Calcula- 


tions of fluid free jets). 
TIB/B91-00723/GAR 147,291 PC E09 





NTIS ORDER/REPORT NUMBER INDEX 


TIB/B91-00728/GAR 
Berliner Flughaefen und ihre np F * Wirtschafts- 
und Standortfaktor. (Berlin's airports - their importance as 
an economic and r factor). 
TIB/B91-00728/GAI 147,715 PCE14 
een oe 


Bundesanstalt Mp ey Jahresberic! 
1989. ‘cone fy. Traffic Conarot (BFS). jae 


TIB/B91-00729/GAR 145,164 PC E09 
TIB/B91-00730/GAR 
Bordkollisi hutz 


Aspekte 
borne colli 





1 Luftverkeh 


er Beofussur im "SSR Funkteld (Air- 


traffic - 
control inthe SSR radio field). 
145,165 PC E09 





of mutual 
TIB/B91-00730/GAR 
TIB/B91-00731/GAR 
inalyse der Notwasserung von Verkehrsflugzeu- 


of airliner ditchi 

liner ditc! ). 

Fiavbe1087317 AR act 145,142 PC E14 
TIB/B91-00732/GAR 


pos mee mag )_ Kennwertermittlung und Systemanalyse bei 
imental determination of 
characteristics and systems analysis for helicopter gas tur- 
ines) 
TIB/B91-00732/GAR 145,708 PC E17 
TIB/B91-00733/GAR 


Raumstation als Bahnhof fuer interplanetare Missionen. 
(Space station as a transit station for interplanetary mis- 


on 147,647 PCE4 
TIB/B91-00734/GAR 





h in 4 





infolge 


TIB/B91-00754/GAR 
TIB/B91-00755/GAR 
Untersuch inkommensurabler Phasen 


phases in onan 
T18/591-00755/GAR 147,604 PC BC E08 
TIB/B91-00756/GAR 


Graded C (*) al as in the N-body 
TIB/B91-00756/GAR 


TIB/B91-00757/GAR 
Loony smooth operators and the limiting absorption princi- 
4 N-body hamiltonians. 
1B/B91-00757/GAR 147,606 PCE14 
TIB/B91-00758/GAR 


145,301 PC E09 


147,605 PC E09 


——- ofa harmonic oscillator. 
TIB/B91-00758/GAR 147,607 PC E09 
TIB/B91-00759/GAR 
Untersuchungen zum EMC-Effekt bei tiefinelastischer 
treuung an Kohienstoff und Zinn. (Studies on the 


Myonens! 
= in deep inelastic muon scattering on carbon 
TIB/B91-00759/GAR 


147,608 PC E09 
aes tp 


Two of scalar and tensor mesons 
TIB/B91-00760. GA 147,354 


TIB/B91-00761/GAR 


“PC E09 


Direct photon production in ma — collisions. 
TIB/B91-00761/GAR _ 147,609 PC Eos 
TIB/B91-00762/GAR 
El producti Maj 
TIB/B91-00762/GAR 
TIB/B91-00765/GAR 





" 147,610 PC E09 





lokaler canna iretebiinet” (Sheer fakes we in al 
magnesium alloys due to local plastic instability). 

TIB/B91-00734/GAR 146,571 PC E14 

TIB/B91-00735/GAR 

Instationaere Stoss- und G an Ein- 
zelprofilen und in einem ebenen pin bei transsonischer 
Stroemung. (Unsteady shock and boundary layer phenom- 
ena _— profiles and in a flat cascade with tran- 


sonic ). 

TIB/B91-00735/GAR 145,709 PCE14 
TIB/B91-00736/GAR 

Untersuchungen zum be meg von Loess-Para- 

braunerden an ausgewaehiten Waldstandorten im Kraich- 

gau. (Investigations on the degree of acidification of loess/ 

en Podzolic soil in selected forest sites in the 


718/861-00736/GAR 146,994 PCE14 
TIB/B91-00737/GAR 
pean mney oan mit Josephson-Elementen. (Micro- 


detection by Josephson elements). 
T18/B91-00737/ AR 145,934 PC E14 


TIB/B91-00741/GAR 
Solare Aufwindtrockner. (Solar airlift dryer). 
718/891-00741/GAR 
TIB/B91-00744/GAR 


Waerme macht Kaelte. Kraft-Waerme-Kopplung mit Absorp- 
tionskaeltemaschinen. (Refrigeration by Reet. Cogeneration 
cooling machines). 
TIB/B91-00744/GAR 
TIB/B91-00745/GAR 


Semiclassical theory of quasienergies and Floquet wave 


functions. 
TIB/B91-00745/GAR 147,596 PC E09 
TIB/B91-00746/GAR 
BCAL: a program package supporting the sector design of 
ts. 


cyclotron magnets. 

TIB/B91-00746/GAR 147,353 PC E09 
TIB/B91-00747/GAR 

Paritaetsverletzung in statistischer Streuung. (Parity viola- 


tion in statistical scattering). 
TI8/B91.00747/GAR 147,597 PC E09 


TIB/B91-00748/GAR 
oe Crystal Ball results on resonance formation in 


ma gamma -reactions. 
18/891-00748/GAR 147,598 PC EOS 
TIB/B91-00749/GAR 


Canonical structure of maximally extended supergravity in 


three dimensions. 

TIB/B91-00749/GAR 147,599 PC EOS 
TIB/B91-00750/GAR 

Scalar-fermion models with mirror pairs of fermion fields. 

TIB/B91-00750/GAR 147,600 PC E09 
TIB/B91-00751/GAR 

Unquenched a of fermion masses in the SU(2) 

- L xSU(2) sub R fermion-Higgs mode’ 

TIB/B91-00751/GAR "147,601 PC E09 


TIB/B91-00752/GAR 
Jn goad states on a torus and their relation to the scat- 


TiB/B91-00752/GAR 147,602 PC E09 
TIB/B91-00753/GAR 
Cross section measurement and spin-parity analysis of the 


reaction ma ma -> omega rho. 
$18/B91.00753/GAR 147,603 PC E09 
TIB/B91-00754/GAR 
Periodic universe and condensate of pseudo Goldstone 
field. 





146,099 PC E09 


146,013 PC E09 


Uebersicht ueber besondere Vorkommnisse in Kernk- 
roams der Bund lik Deutschland fuer das 3. 
Quartal 1990. (Survey of events in West German 
nuclear power plants in the third quarter of the year 1990). 
TIB/B91-00765/GAR 147,164 PC E09 
TIB/B91-00766/GAR 
Computational study of phantoms for individual neutron do- 


simetry. 
TIB/B91-00766/GAR 146,775 PC EOS 
TIB/B91-00767/GAR 


Experimental investigation into the influence of neutron 
energy, angle of incidence and phantom shape on the re- 
sponse of individual neutron dosemeters: Experimental pro- 
cedure and sum of results. 
TIB/B91-00767/GA\ 146,776 PC E09 
TIB/B91-00768/GAR 
Schwefelbelastung der Fichtenbestaende in den Raeumen 
Wiesbaden-Taunus und Hessischer in den Jahren 
1977, 1980 und 1983. (Sulfur load to the spruce stands in 
the r is Wiesbaden-Taunus and Hessischer Spessart in 
years 1977, 1980, and 1983). 
TIB/B91-00768/GAR 146,160 PCE14 
TIB/B91-00769/GAR 
heeeneneg a pflanzlicher Biomasse als Quelle atmosphaer- 
ischer S CO, CO sub 2 und 
NO sub x . . (Burning of nen biomass as a source of 
ice , CO, CO 











sub 2 and NO sub x ). % 4 r 
TIB/B91-00769/GAR 
TIB/B91-00770/GAR 
Structure functions at small-x: New eu at HER, 
TIB/B91.00770/GAR 147,611 
TIB/B91-00771/GAR 
Problem of scalar mesons in QCD. 
TIB/B91-00771/GAR 
TIB/B91-00772/GAR 
Five-jet-production in deep inelastic ep scattering. 
TIB/B91-00772/GAR 147,613 PC E09 
TIB/B91-00773/GAR 
par rg of radiative events in deep inelastic ep scat- 
i Hi 


tering at " 
TIB/B91-00773/GAR 147,355 PC EOS 
TIB/B91-00774/GAR 


Fokker-Planck treatment of coupled synchro-betatron 
motion in proton storage rings under the influence of cavity 


noise. 
TIB/B91-00774/GAR 147,104 PC E09 
ee ee 
Surface and porosity of graphitic materia 
TIB/B91-00775/GAR 
TIB/B91-00776/GAR 
Zusammenstellung und Bewertung der Methoden zur Beur- 
teilung der thermischen Alterung von leittechnischen Ein- 
richtu vor und waehrend ihres Einsatzes in Kernk- 
ral en. (Compilation and egpealel of methods to 
assess thermal aging in computer controls before and 
dui their operation in nuclear power plants). 
TIB/B91-00776/GAR 147,165 PC E09 
TIB/B91-00778/GAR 
Kernenergie in der DDR. Eine Dokumentation fuer das 
Deutsche Atomforum e.V. . (Nuclear energy in the GDR. A 
documentation on behalf of Deutsches Atomforum e.V. ). 
TIB/B91-00778/GAR 147,166 PCE14 
TIB/B91-00779/GAR 
Kernenergie in der DDR. Eine Dokumentation fuer das 
Deutsche Atomforum e.V. Ergaenzungsband. (Nuclear 
energy in the GDR. A documentation on behalf of Deut- 
sches Atomforum e.V. Supplementary volume). 


145,347 PC E14 


“oc E09 


147,612 PC E09 


147, 780 PC E17 


TIB/B91-00810/GAR 


TIB/B91-00779/GAR 
TIB/B91-00784/GAR 


147,167 PCE14 


see 
TIB/B91-00784/GA 


grains oy were: 


146,100 PCE14 


bank project II. Final report. 


E coal dai 
TIB/ 91-00785/GAR 146,064 PC E17 


TIB/B91-00788/GAR 
TIB/B91-00789/GAR 
Atom- und Kernphysik. Bd. 5. Der R 
T und seine Folgen. (Atomic 
physics. Vol. 5. The accident at the 
So 
1B/B91-00789/GAR 
TIB/B91-00790/GAR 


145,302 PC E14 
von 

and nuclear 
nuclear 
147,168 PC E14 


Delta-electron emission in fast heavy ion atom collisions. 
TIB/B91-00790/GAR 147,614 PC EOS 
TIB/B91-00791/GAR 


chacdigton Wal ges- 


von Bodenhilfsstoffen zur Sanierung von 

Waldboeden. i soil additives for ame- 
ition of deteriorated 

T18/B91.00781/GAR 146,306 PC E14 

be natn en ll 


und 
cSacecens 1991. 1 Stand 28.11.1900, (Karlsruhe 
th and development 


pro- 
en 100, oe he 28, 1990). 
1g/B91-00797/GAR 145,082 PC E19 


TIB/B91-00799/GAR 
Cocteniuee Ge Steetaeties om Chant oe nee 





i outer 
feorologie Unversity — of Cologne to NASA PeRBE) 
’ . 's ‘ "). 

TIB/B91-00799/ 145,334 PC E09 
TIB/B91-00800/GAR 

Aufbau und Test des Full-Size-Prototypen fuer die zentrale 

Jetkammer des H1-Detektors. (Construction and test of the 

a ret de- 

tector). 

TIB/B91-00800/GAR 147,105 PC E09 
TIB/B91-00801/GAR 


Advances in lattice QED. 
TIB/B91-00801/GAR 


TIB/B91-00802/GAR 


147,615 PC E09 


—_ 





Pp 


volume computed 
TIB/B91-00802/GA\ 
TIB/B91-00803/GAR 


Calorimetry at the LHC. 
TIB/B91-00803/GAR 


TIB/B91-00804/GAR 
Optimization of the electrostatic field inside the ZEUS for- 
TIB/B91-00804/GAR 147,107 PC EOS 
TIB/B91-00805/GAR 
Projective block spin transformations in lattice gauge theo- 
ries. 
TIB/B91-00805/GAR 147,617 PC EOS 
bier psc 


ery energetic photons at HERA. 
118/894 -00806/GAR 


TIB/B91-00807/GAR 
for substructure of leptons and quarks with the 


CELLO detector. 

TIB/B91-00807/GAR 147,619 PC EOS 
TIB/B91-00808/GAR 

a Mischkonzept. Abschiussbericht. Kurzfas- 
ing. (Systems ——- combined concept. Final report. 
Abriged version) 


147,134 PC E09 

TIB/B91-00809/GAR 
Spektrometrische Bestimmung der lonenspeziesverteilung 
fuer Wasserstoff und Deuterium der Multi-Megawatt lonen- 
quelien (PINI) an den N jek NI-1 und 
NI-2 von TEXTOR. (Sp ic di i of the spe- 
deuteri in the multi- 


cies distribution of h 
on sources (mR ate neutral beam injectors 
TEXTOR’ 


megawatt 
NI-1 and Ne of 
TIB/B91-00809/GAR 147,620 PC EOS 


TIB/B91-00810/GAR 
peep ep Gefuege und zum a eee nes 
Siliciumcarbidqualitaeten im 
Hine aul Y7i7 a Verwendbarkeit in Fusionsreaktoren. (in- 


of special icon carbide grades i respect fo thor applica 
tion in fusion reactors). 


September 1, 1991 


147,106 PC E09 


147,618 PC EOS 
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NTIS ORDER/REPORT NUMBER INDEX 


TIB/B91-00810/GAR 
TIB/B91-00811/GAR 
jeans od neewe der p Bg raw ee und Reduzierung 
von gebildetem nung von Steinkohle. 
Phase 2. Abechiuaaberohe f (Combined minimizing of NOx- 
and reduction of formed NOx during combustion 
of Phase 2. Final report). 
TIB/B91-00811/GAR 
TIB/B91-00812/GAR 
Energieversorgung in den 
chen Gemeinschaft 


147,099 PCE14 


146,065 PC E17 


Mitgliedsstaaten Europaeis- 
"Ghancen und Figen fer de bundes 


Communities - op- 
ee he Sem EW on at ee. 
1B/B91-00812/GAR 146,025 PC E09 
TIB/B91-00813/GAR 


Kosten und Nutzen von Stromhandel in Europa. (Costs and 
benefits of trading in Europe). 
TIB/B91-00813/GA! 146,026 PC EOS 
TIB/B91-00814/GAR 
Simultane trockene SO sub 2 -Sorption und katalytische 
NO sub x -Reduktion mit aktivierten nd catehyte NO out (Simul- 
— -sorption and cai NO sub x -re- 
$i5/881-00814/GAR 146,161 PC E14 
TIB/B91-00815/GAR 


— 





ganischer Ver- 


Ahfaliverh n 





siaineer nates 
ingen aus leingasen von 
tne ogame anno Koks. my one ay fare aus 0 of 
| inonge active ye ener Final r 
TIB/B: -0081S/GAR 
TIB/B91-00816/GAR 


supply and infrastructure. Final report). 
TIB/ 15/801-00816/GAR 146,027 PC E09 
TIB/B91-00817/GAR 
Reaktionen zwischen S bneh und Na- 
triumpolysulfid in Natrium/Schwefel- atoren, ‘Reactions 
between current collector- and sodium polysulfide in 
sodium/sulfide batteries). 
TIB/B91-00817/GAR 146,009 PC E09 


TIB/B91-00818/GAR 
Stabilitaet der Feinwurzelsysteme von Tanne und Fichte als 
Ki ie des ye Schlussbericht. (Stability of 
the root systems of firs and spruces as a part of forest 
die-back. Final rong 
TIB/B91-00818/GAR 146,307 PC E09 
TIB/B91-00819/GAR 


Rissausbreitung im Stahl AIS! 316L bei a hey 
tur unter und Belastui ick propa- 
— eget in stainless steel AIS! 3 eat at elevated 


temperatures under static and cyclic ). 
TIB/891-00819/GAR 146,537 PC E14 


TIB/B91-00821/GAR 
term = poe of nickel-base alloys for 
steam turbine . Final report. 
TIB/B91-00821/GA\ 146,572 PC E09 
TIB/B91-00822/GAR 
Bau und Untersuchungen zur Ki der SAPHIR- 
Szintillationszaehler. +, Bon RB tion studies 
of the SAPHIR scintillation counters). 
TIB/B91-00822/GAR 
TIB/B91-00823/GAR 
Semi-statistisches Verfahren zur Fernerkundung von tro- 


Ww. ueber dem Ozean. 
(Semi-statistical method to retrieve humidity 
— over the ocean) 
1B/B91-00823/GAR 145,335 PCE14 
TIB/B91-00824/GAR 








147,108 PC E09 


Deutsch-amerikanische Zusammenarbeit auf dem Gebiet 
= Se Se eee ee 


be- 
Gosee Oe UDA ne tee PRO on sesemeh reuted teende- 


active material tion). 
TIB/B91-00824/GAI 146,369 PC EI7 
TR-2 
ain Se Dp ont Neier at Retest Gahan © 
Random 


ina 
145,886 PC A03/MF A01 
|-Molecule 





ADY 697/2/GAR 

Synthesis and Structure of Small 

—_ =) gam Ortho Substituted Aryloxy and Phenoxy 

AD AzS4 377/0/GAR 145,462 PC A03/MF A01 
TR-3 

Corrosion of Graphite m Metal Matrix Composites. 

AD-A234 322/6/GAR 146,516 PC A03/MF A01 
TR-9 

Processible Precursor for Boron Nitride Coatings and Matri- 

ces. 

AD-A233 954/7/GAR 146,449 PC A02/MF A01 
TR-10 

Novel Tri i Aminobranes. 

AD-A234 107/1/GAR 145,457 PC A01/MF A01 
TR-12 

Reacti of Acetyl and Alkenes Induced by Catalysts 


of 
145,460 PC A03/MF A01 


Olefin Matathesis. 
AD-A234 300/2/GAR 
OR-68 VOL. 91, No. 17 





TR-13 
Metal Pentadieny! Prepared by Reacting a Metal Carbyne 


with an Enyne. 

AD-A233 893/7/GAR 145,454 PC A03/MF AO1 
TR-15 

Homo- and Copolymerization of 


(Methacryloylethenedioxy)pentach jotriphosphazene. 
AD-A234 271/5/GAR 145080 PE A03/MF A01 
TR-16 

Regio- and Stereochemical Control in Substitution Reac- 


tions of 

AD-A234 376/2/GAR 145,516 PC A04/MF A01 
TR-18 

Cluster Beam Deposition of High D> pe Materials. 

AD-A234 358/0/GAR ” 147,384 PC A02/MF A01 
TR-19 

Observation of Magic Numbers within AR sub n(H20)+ 


Heteroclusters. 

AD-A234 357/2/GAR 145,515 PC A03/MF A01 
TR-21 

Cluster Beam Analysis via Photoionization. 

AD-A234 111/3/GAR 145,478 PC A03/MF A01 
TR-37 

Adsorption and Decomposition of Acetylene on Si(100)- 


(2x1). 
AD-A233 808/5/GAR 145,482 PC A03/MF A01 
TR-38 


Adsorption and Thermal Behavior of Ethylene on Si(100)- 


(2x1). 
AD-A234 098/2/GAR 145,504 PC A03/MF A01 
TR-67 


Laser lonic Multiphoton Dissociation of Some Acrylate Clus- 
ters. 


AD-A233 801/0/GAR 145,477. PC A03/MF A01 
TR-68 
Size ndence of Gaseous Cluster Reactivity and Evap- 
asal Probe. 


oration 
AD-A233 811/9/GAR 145,483 PC A04/MF A01 
TR-90-7-VOL-1 
Deep Drilling Basic Research. Volume 1. Summary Report. 
Final Report, November 1988-August 1990. 
PB91-195891/GAR 47,066 PC A04/MF A01 
TR-90-7-VOL-2 
Deep Drilling Basic Research. Volume 2. Deep Drilling Ac- 
ity. Final , November 1988-August 1990. 
PB91-195909/GAR 147,067 PC A05/MF A01 
TR-90-7-VOL-3 
Deep Drilling Basic Research. Volume 3. Rock Physics. 
Final Report, November 1988-A\ 1990. 
47,068 PC A07/MF A01 





PB91-195917/GAR 
TR-90-7-VOL-4 
Deep — Basic Research. Bs ea 4. System Descrip- 


tions. Final Report, 988-August 1990. 
PB91-195925/GAR 1147000 PC A07/MF A01 
TR-90-7-VOL-5 
Basic Research. Volume . . 


leport, November 1988-A\ 
PB91- (950637 0AR 147,070 “pC A06/MF A01 


TR-0090(5925-05)-1 
foriorien of a Conjugate Gradient Method to the Synthe- 


yt Na] Planar Array 
AD-A233 756/6/GAR 


ys. 
145,937 PC A04/MF A01 
yee 


essure Distribution and Induced Force Field on a Conical 

Nowe due to Impingement of a Normal Jet into the Super- 

sonic Cross-Flow. 

AD-A233 981/0/GAR 145,716 PC A03/MF A01 
TR-91-05 

Solid Rocket Booster internal Flow Analysis by Highly Ac- 

curate Adaptive tional 6 

N91-21239/9/GAR 145,726 PC A07/MF A01 
TRO1-1187 

Tools for Monitoring and Controlling Distributed Applica- 

AD-A233 715/2/GAR 145,794 PC A03/MF A01 

Tools for Monitoring ing Distributed Applica- 
145,842 PC A03/MF A01 


lem Evalua- 


tions. 
N91-21770/3/GAR 
TR-133 


Comparison 

AD-A233 690/7/GA 
ae 

Test Vector Generator for 

ADADSS 72 725/1/GAR 
TR-893 

= came Motivated Front End for Speech Recogni- 


AD-A233 727/7/GAR 145,774 PC A03/MF A01 
TR-904 


146,616 PC A03/MF A01 


a Radar 


| Processor. 
145,927 PC A0S/MF A01 


— Ach 





d Speech Processing in Military 
146,952 PC A04/MF A01 


Computer-Based + 
AD-A233 724/4/GAR 
TR-905 


— Walsh Modulations in the Presence of a 
AD-A233 723/6/GAR 145,883 PC A03/MF A01 
TR-907 

Analysis of Nonii 





Optical Freq: y C 


AD-A233 726/9/GAR 
TR-910 
Wideband Heterodyne Spatial Tracking for Optical Space 


Communications. 

AD-A233 722/8/GAR 145,744 PC A03/MF A01 
TR-1087-3F 

Automated Transit Ridership Data Collection. Software De- 


velopment and User’s Manual. 
PB91-197319/GAR 147,623 PC A03/MF A01 


TR-1990-4 


Investigation of Surface Morphology of Emeraldine Hydro- 
chloride —a es Microscopy. 
AD-A234 070/1/GA\ 145,500 PC A03/MF A01 


TR-1990-5 
Polyanilines: ee Bee Technology Based on New Chemis- 
Ab-A234 04 048/7/GAR 145,625 PC A03/MF A01 
TR-1990-6 
Controlled El ic R of Polyanili and 


' - y 


Its A rl 
AD-A234 130/4/GAR 145,506 PC A03/MF A01 
TR-1990-9 


Phenyl Poh Rotations, Structural Order and Electronic 


States in Polyaniline. 
AD-A233 930/7/GAR 145,619 PC A03/MF A01 
TR-1990-12 


Ring-Torsional Polarons in Polyanili 
lene Suifide. 
AD-A234 384/6/GAR 


TR-1990-17 
Photoinduced nn ol and Erasable Optical Information 


Storage in Polyanilines. 
AD-A234 108/9/GAR — 145,626 PC A02/MF A01 
TR-1990-19 


Electron Localization in P 
AD-A233 934/9/GAR 


TR-1990-21 
Structure, Order and the Metallic State in Polyaniline and its 


Derivatives. 

AD-A233 935/6/GAR 145,621 PC A02/MF A01 
TR-1990-24 

Polarized Absorption in Oriented ‘New’ (CH)x. 

AD-A234 049/5/GAR 145,499 PC A02/MF A01 
TR-1990-27 


Polaniline: An Old Polymer with New Physics. 

AD-A234 318/4/GAR 145,635 PC A03/MF A01 
TR-1990-33 

nme of Cobalt/iron and Oxy 


Thermal Treatment of YB 
AD 34 319/2/GAR 


TR-1991-8 
Three wer aged of Metallic States in Conducting Poly- 
nili 


mers: Polyaniline. 
AD-A234 446/5/GAR 145,636 PC A02/MF A01 
TR-901008-5 


Development and Testing of Radiation and Electromagnetic 
Pulse Hardened Silicon Based Electronics. 
AD-A233 744/2/GAR 145,975 PC A02/MF A01 


TSI-8152-BRL 


Testing of a Composite Thermal Structure pA ne the 
Drivers of a Large Scale Blast/Thermal Simula' 
AD-A234 014/9/GAR 147,231 PC AOS/MF AO1 


TTC-1077 
TRANSNET: A means of ing h d 


transportation s and databases. 

DE91009980/GAR 147,126 PC A03/MF A01 
TTl-2/3-8/ 10-88-1107 

Considerations in Developing a Strategic Arterial Street 

a. 

91-197327/GAR 147,714 PC A04/MF A01 

TTI-2-8-85-371-1 

pty ny od by on the Physical Properties of Con- 


ie; the Firs: 

PBot- 1D7251/GAR 145,666 PC A10/MF A02 
TTI-2-8-87/1-1108-3 

bay a Impacts of Urban Freeway Reconstruction Projects 

in Texas. 

PB91-197285/GAR 147,713 PC A06/MF A01 
TTI-2-8-90-1902-1F 

bd .~—papeee and Cost-Effectiveness of Asphalt Rubber 

PBot, 497301/GAR 145,677 PC A06/MF A01 
TTI-2-11-11-90-2008 


147,295 PC A03/MF A01 











Pal hh 
and Polyparapheny 


145,637 PC A02/MF A01 





ine and its Derivati 
145,620 PC A02/MF A01 


in Bonds in the Chain 


Cust57Co) .0. 
145,511 A03/MF A01 





Performance Measures for Rural —— Operators. 
PB91-197293/GAR 7,622 PC A07/MF A01 
TTI-2-11-87-1087 

Automated Transit Ridership Data Collection. Software De- 


velopment and User’s Manual. 
PB91-197319/GAR 147,623 PC A03/MF A01 


TWR-17546-V-3 
et oe ry Ene 360L007 (Sts-33) Insulation Component. Volume 


NOT2 230/8/GAR 145,719 PC A10/MF A02 





NTIS ORDER/REPORT NUMBER INDEX 


TWR-17549-V-1 
Flight Motor Set 360T010 (Sts-31R). Volume 1: System 
Overview. 


N91-21231/6/GAR 145,720 PC A08/MF A01 
UBUFFALO/DC/91/TR-44 


Propagators for Quantum Oscillator Chains. 
AD-A234 467/9/GAR 145,524 


UCID-18991-89 


PC A03/MF A01 


California a flow 
DE91010012/GAR 
UCRL-ID-104552 


Preliminary selection criteria for the Yucca Mountain Project 

waste package container material. 

DE91009717/GAR 147,123 PC AQ3/MF A01 
UCRL-ID-106243 


Ten key questions indicating the level of current uncertainty 
in forecasting climatic . 
146,103 PC A03/MF A01 


147,072 PC A03/MF A01 


ing 
DE91010124/GAR 
UCRL-ID-106426 
Asymmetric B factory based on PEP. Conceptual design 
if 5 
DE91010911/GAR 147,472 PC A22/MF A03 
UCRL-JC-104735 


NO(sub x) pollution from biomass burning: 
DE91010154/GAR 146,104 


UCRL-JC-105276 
Environmental monitoring by immunoassay: Current and 


future trends. 
146,312 PC A03/MF A01 


A global study. 
A03/MF A01 


DE91008740/GAR 
UCRL-JC-106157 


Und m tri, hi, 





storage (URS) high-level waste 


management conce| 
DE91009735/GAR 147,124 PC A03/MF A01 
sap ett 1 


Energy and Technol Review, Jan 199 
DES! 10690/GAR soy 146054 | 


UDR-TR-90-23 
Study of _ Ingestions into Small inlet Area Aircraft Tur- 


bine Engine: 
AD-A234 016/4/GAR 145,139 PC A05/MF A01 
UG-0022 

Drydock Analysis System (DAS ae Guide, Beta Ver- 


sion, Static Analysis of Drydock Struc 
AD-A233 802/8/GAR 147, 216° "PC A03/MF A01 


UH-511/712/90 
Strange quark contribution to the neutron electric dipole 
moment in multi-Higgs doublet models. 
DE91618110/GAR 147,493 PC A03/MF A01 


UILU-ENG-89-5020 
Elevated-Temperature Crack Growth and Fracture in Ther- 


moplastic Polymers. 
AD-A234 078/4/GAR 146,573 PC A03/MF A01 
UILU-ENG-91-30-11 


Terrain Analysis from Curvature Profiles. 

AD-A234 109/7/GAR 146,982 
UIUC-NCCMR-89-1 

Anelastic Deformation of a 

Composite at Elevated Temperature; 

Structure Characterization. 

AD-A234 066/9/GAR 146,469 PC A03/MF A01 


UIUC-NCCMR-89-3 
Anelastic Deformation of a Thermoplastic-Matrix Fiber 
Composite at Elevated Temperature; Part 3: Structure and 
Thermomechanical Properties of AS4/J1 Polymer Compos- 


ite. 

AD-A234 069/3/GAR 146,472 PC A03/MF A01 
UIUC-NCCMR-89-0004 

Liquid ae Polymer-Carbon Fiber Composites. Molecular 


AD-A234 14 201/2/GAR 146,484 PC A03/MF A01 
UIUC-NCCMR-89-0005 
Low Temperature Relaxations of DGEBA Epoxy Resins: A 


T 1 
AD-A234 /5/GAR 146,575 PC A03/MF A01 
UIUC-NCCMR-89-06 
Use of Surface Signal Enh tt Tech 
toelectronic Studies of Carbon Fibre Surfa: 
AD-A233 761/6/GAR 146,455 PC AO ‘A02/MF A01 
UIUC-NCCMR-89-0007 


Characterization of Beta-SiI3N4 Whiskers 
AD-A234 206/1/GAR 146,488 PC A03/MF A01 


UIUC-NCCMR-89-0008 
Mechanical Ren ag of Beta-Silicon Nitride Whisker/Sili- 
es. 


con Nitride Matrix 
AD-A234 207/9/GAR 146,489 PC A03/MF A01 
UIUC-NCCMR-89-0009 
Localization Model of Rubber Elasticity and the Deforma- 
tion a Network Formed by Cross-Linking a Strained 
AD-A234 205/3/GAR 


Melt. 

146,521 PC A02/MF A01 

UIUC-NCCMR-89-0010 
Localization Model of Rubber Elasti 
Strain bey my of a Network Formed 
elt Il. E | Extension and Pure Shear. 

AD-A233 e84/0/GA 146,519 PC 002/MF A01 
UIUC-NCCMR-89-0011 

Thermal Curing Cates L. \eacsienas Cylinders with Thick 
Walls and Thermoset R 


PC ‘A03/MF A01 


PC A03/MF A01 


lastic-Matrix Fiber 
art 1: Neat Resin 





in X-ray 


and the Stress- 
as a 


AD-A234 064/4/GAR 
UIUC-NCCMR-89-0012 
Sea e Comins Foam Greugh a Mectenen Rate te 


Fiber Volume Fri 
146,476 PC A03/MF A01 
iber 


146,467 PC A04/MF A01 


ye A234 104/8/GAR 
Anelastic Deformation a 
Composite at Lysine Temperature Part 2. Time-Tempera- 


ture 
AD-A234 185/7/GAR "146,479 PC A03/MF A01 


UIUC-NCCMR-89-0013 
Characterization Studies Fluorinated Epoxy Resins: 
imental Resin S8/18A as a Structural Material 


Naval Experi 
and for Use in Blends and 
AD-A234 188/1/GAR 146,574 
UIUC-NCCMR-89-0014 
Variational Principle for Some Nonstandard Elastic Prob- 
AD-A234 204/6/GAR 146,487 PC A01/MF A01 
pg ser seen 
Effect of Low P Plasmas on Carbon Fibre Surfaces. 
AD-A234 184/0/GAR 146,425 PC A03/MF A01 
UIUC-NCCMR-89-17 
Effect of Low Power Syenm oh Carbon Fibri 
Part 2.A 
Based Fibres with Pitch Based 
AD-A234 079/2/GAR 
UIUC-NCCMR-89-18 
Effect of Low Power Pl 
AD-A234 183/2/GAR 
UIUC-NCCMR-89-19 
pre an en ag Crack Growth and Fracture in Ther- 


jastic Pi 
AD-A234 078/4/GAR 146,573. PC A03/MF A01 
UIUC-NCCMR-89-20 


Transverse Crack Growth and Fracture of a Thermopiastic- 
= Fiber Composite at Room and Elevated Tempera- 


AD-A234 200/4/GAR 146,483 PC A03/MF A01 
UIUC-NCCMR-89-21 


Estimation of Sens Denes ler y oy! lsotrop- 
ic Thermoelastic 


— of Single-Crystal SiC 
AD-Az34 208/7/GA' 196. 429 PC A03/MF A01 
UIUC-NCCMR-89-22 


Eaten rt Thermoelastic Constitutive Theories for 
Random Whisker-Reinforced Ceramic Composites. Part 1. 
‘ature 


Under Small T: 

AD-A234 202/0/GAR 146,485 PC A03/MF A01 
UIUC-NCCMR-89-24 

pow Ty of Thermopiastic-Matrix Fiber Composites 

Biaxial roy 

AD-A234 189/9/GA 146,482 PC A03/MF A01 
UIUC-NCCMR-89-25 

Optimization for Baogme Resistance of Fiber-Composite 


Laminate Shells with 
AD-A234 065/1/GAR 146,468 PC AQ4/MF A01 
UIUC-NCCMR-89-26 
interlaminar Fatigue Crack Growth in a Thermopiastic- 
Matrix Fiber Composite at Room and Elevated Tempera- 


tures. 
AD-A234 103/0/GAR 146,475 PC A03/MF A01 
UIUC-NCCMR-89-27 
Influence of Ani: of the Mi on the Overall 
— Plastic Response of Fibrous Metal- Matrix Compos- 


AD-A233 956/2/GAR 146,458 PC A06/MF A01 
UIUC-NCCMR-89-28 
Micro- and Macrobifurcation of Fibrous Metal-Matrix Com- 


posites Under Uniaxial \ 
AD-A234 063/6/GAR 146,466 PC A03/MF A01 
UIUC-NCCMR-89-29 


Micromechanics Seam of Fiber Toughening in Ceramic- 


AO-A2SS 957/0/GAR 146,459 PC A07/MF A01 
UIUC-NCCMR-89-31 

Grafting of a Liquid Crystal 

AD-A234 061/0/GAR 
UIUC-NCCMR-90-01 

of Cracks in Nonlinear Fiber Composite Materials. 

AD-A233 853/1/GAR 146,457 PC A06/MF A01 
UIUC-NCCMR-90-02 

Buckling and pee ae ne He Analyses of Fiber-Composite 


Laminate Plates under Biaxial 

AD-A233 955/4/GAR 146,390 PC A04/MF A01 
UIUC-NCCMR-90-03 

Creep and Physical Aging in a Polyamideimide-Carbon 


Fiber Composite. 
AD-A234 068/5/GAR 146,471 PC A04/MF A01 
UIUC-NCCMR-90-04 
—— Behavior for Silicon Carbide Whisker Reinforced 


R 
Aluminum Oxide 
AD-AZ33 3 958/8/GAR 146,460 PC A09/MF A01 
UIUC-NCCMR-90-05 
Novel Interphases: Synthesis, Molecular Orientation and 
Graft CL  eeetemaaaa Spee Siro 
AD- 959/6/GA 146,461 PC A11/MF A02 
UIUC-NCCMR-90-06 


Development of a Test System and Experimental ntal Method 
_ In-Plane Biaxial Compressive Deformation and Failure of 


iber Composite Materials. 


PC A05/MF A01 


e Surfaces. 
bemween Low and High Modulus PAN 
Carbon Fibres. 


146,424 PC A03/MF A01 


on Fibre Surfaces. 
146,515 PC A03/MF A01 





Polymer on Carbon Fibers. 
146,464 PC A03/MF A01 


UMTA/TX-91/2008-1F 


AD-A234 062/8/GAR 

UIUC-NCCMR-90-07 
Effect of a Viscoelastic interface on the Transverse Behav- 
: Reinf 


ior of Fiber. . 

AD-A233 986/9/GAR 146,462 PC A03/MF A01 
UIUC-NCCMR-90-08 

Tensile/Compressive ae oe 

ba of AOS Foes Fiber/Al-2.5% Li Alloy Metal Matrix Wea 


{AD-A234 067/7/GAR 146,470 PC A06/MF A01 
UIUC-NCCMR-90-09 
Static and Cyclic 
in 
GAR 
UIUC-NCCMR-90-10 


Behavior of Fiber Composite Materials and Its 
Plates. 


Nonlinear 
Effect on the Postbuckling Response of Laminated 
AD-A234 203/8/GAR 146,486 PC A04/MF A01 


UIUC-NCCMR-91-01 
Interfacial ‘ of a Unidirectional Fiber Composite 
AD-A234 186/5/GAR 146,480 PC A03/MF A01 
UIUC-NCCMR-91-02 
— for Wet Filament Winding of Composite Cylinders 
with Arbitrary Thickness. 
AD-A234 102/2/GAR 146,474 PC A03/MF A01 


UJV-9056-T 
Evaluation probability for a PWR fuel 
a lee of content 
147,142 PC A05/MF A01 


146,465 PC A03/MF A01 


Fatigue of Thermoplastic- 
and Moisture Environments. 
146,481 PC A04/MF A01 


indie 
DE9161 /GAR 
uneiites 
has 


BC AO ME A01 


os High Pe Power Oblewe ie een 
SeegverGan 145, 
csneanmians 


Nord, Greenland. 

AD-A234 440/6/GAR 145,751 PC A08/MF A01 
UM-P-90/56 

Precision crystal alignment for high-resolution electron mi- 

DE91619397/GAR 147,394 PC A03/MF A01 
UM-P-90/59 


line surfaces at al 
Beste 7OONGAR 146,435 


UM-P-90/61 
po A mn age ampere tepeg 


Devierveoa aon 988: 47,991 PC A03/MF A01 
UM-P-90/64 

Ferroelectric and fi 

electric ceramics. 

DE91618676/GAR 
UM-P-90/65 

ee ane quark contribution to the neutron electric dipole 

doublet 


in multi-Higgs models. 
Deo1618110/GAR 147,493 PC A03/MF A01 
UM-P-90/66 
Study of two nucleon W- matrices. 
DE91618203/GAR 147,496 PC A03/MF A01 
UM-P-90/70 


tomic resolution. 
PC A A03/MF A01 





domain in piezo- 
146,437 PC A03/MF A01 


Cross sections and thermonuclear rates for (sup 
pion ms piety yo 44)Sc and (sup 41)K(alpha, p)(sup 44)Ca. 
DE91618020/GAR 147,490 PC A03/MF A01 


UM-P-90/71 
Gauged family-lepton-number differences and new Z(sup ‘) 


Best 61 7703/A R 147,484 PC A03/MF A01 


UM-P-90/72 
Medium corrections to nucleon-nucleon interactions. 
DE91618176/GAR 147,495 PC A03/MF A01 
UM-P-90/74 
boson plasma. 


Relativistic spin-one 
DE91617613/GAR 147,483 PC A04/MF A01 


UM-P-90/77 


DE91618305/ beo1616905/GAR ne a7 480 


UM-P-90/82 
Charge quantization in the standard model and some of its 


extensions. 
DE91617704/GAR 147,485 PC A03/MF A01 
UM-P-90/89 


boson model. 
A03/MF A01 


quantum states. 
147,482 PC A03/MF A01 


Entropy of random 

DE91617585/GAR 
UMC-IE-6-0391 

hn pert Specification and System Design for CAD/ 

CAM of Custom Shoes: Umce Project Effort. 

N91-21733/1/GAR 146,385 PC A03/MF A01 
UMTA-TX-91/1087-3F 

Automated Transit Ridership Data Collection. Software De- 

velopment and User’s L 

PB91-197319/GAR 147,623 . PC AO3/MF A01 
UMTA/TX-91/2008-1F 
for Rural Transit Operators. 

147,622 PC A07/MF A01 


OR-69 


Performance Measures 
PB91-197293/GAR 


September 1, 1991 





NTIS ORDER/REPORT NUMBER INDEX 


, Syrian Arab bn oma 
ration of Cement 
in 
145,414 PC A03/MF A01 
UNIDO-ID/WG.507/5(SPEC) 
on Purification of industrial Waste Water. Coun- 


Phot Meat04/ GAR 146,274 PC A04/MF A01 


UNIDO-ID/WG.507 /6(SPEC) 
on Purification of Industrial Waste Water. Coun- 


a : Botswana. 
9 1-192062/GAR 146,273 PC A03/MF A01 
UNIDO-10.51(SPEC) 
New Materials for Electronic and Solar Devices. 
PB91-192039/GAR 146,098 PC A04/MF A01 
UNIDO/IPCT.125(SPEC) 
Guidelines for Up a Modern Information Processing 
lem in Smaill to Industrial Ent 
1-192070/GAR 145,439 A07/MF A01 


UNIDO/IPCT.131(SPEC) 


Revolution in My Science and neering: Strat 
tions for ee Countries rt 1990s. 4 


145,435 PC AQ5/MF A01 


ment Progamne Fisheries System: A Systemic Develop- 
ment a 
PB91-19 /GAR 145,206 PC A09/MF A01 


USA-CERL-TR-M-91/01 
Guidance for Manhole Rehabilitation in Army Underground 
Heat Distribution ; 
AD-A233 709/5/GAR 146,829 PC A04/MF A01 
USAARL-91-11 
SPH-4 Aircrew Helmet impact Protection Improvements 


1970-1990. 

AD-A233 784/8/GAR 146,779 PC A03/MF A01 
USAAVSCOM-TR-89-F-1 
Cost Analysis Sources and Documents Data Base Refer- 

ence Manual. Update. 

AD-A234 485/1/GAR PC A07/MF A01 
USAFETAC/DS-90/203 


Surface Observation Climatic Summaries for Maxwell AFB, 


AD-A234 293/9/GAR 145,321 PC A16/MF A02 
USAFETAC/DS-90/208 
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Information of China (ISTIC) 

Mr. Ge Songxue 

P.O. Box 3827 

Beijing, 100038 CHINA 

PHONE: 801-4020 

FAX: 86-1-801-4025 


COLOMBIA 

COLCIENCIAS 

Division de Biblioteca y Documentacion 
Mrs. Isabel Forero de Moreno 
Apartado Aereo 051 580 

Bogota, D.E., COLOMBIA 

PHONE: 274-0660, 274-0004 

FAX: 57-1-274-4460 


ENLACE Ltda. 

Dr. Octavio Rojas 

Apartado Aereo 34270 
Bogota, D.E., COLOMBIA 
PHONE: 287-6950, 285-1779 
FAX: 57-1-288-3520 


ECUADOR 

Centro de Info. Tecnica y Cientitica 
Inst. de Invest. Tecnoloicas-EPN 
Ing. Luis Orquera 

Apartado 2759 

Quito, ECUADOR 

PHONE: 554-302, 541-794 

TLX: ESPONA 2650 





ENGLAND 
Microinfo Limited 

NTIS Division 

P.O. Box 3 

Alton, Hants GU34 2PG 
ENGLAND 

PHONE: 420-86848 
FAX: 44-420-89889 


FINLAND 

Technical Research Center of Finland 
Technical Information Service 

Mr. Sauli Laitinen, Director 
Vuorimiehentie 5 

02150 ESPOO 15, FINLAND 

PHONE: 4561 

FAX: 358-0-455-4073 


FRANCE 

World Data 

Mr. Boris Prassaloff 

B.P. 68 

75060 Paris 2, FRANCE 

PHONE: 4508-8566 

FAX: 33-1-42-78-1472 
(Mark ‘For World Data’) 


GERMANY 

FIZ Karlsruhe 

Mrs. Ulrike Keil 

D-7514 Eggenstein-Leopoldshafen 2, 
GERMANY 

PHONE: 7247-808 300 

FAX: 49-7247-808-666 


INDIA 
Allied Publishers Ltd. 
NTIS Division 
751 Mount Road 
Madras 600 002, INDIA 
PHONE: 863938, 863948 
FAX: 91-44-470-649 
(Mark ‘Attn: Haripriya, 863-938") 


Higginbothams Lid. 
NTIS Division 

Mrs. Vasantha Mithra 
814 Anna Salai 

Madras, 600 002, INDIA 
PHONE: 831841 

FAX: 91-44-834-590 


Informatics 

Attn: Mr. N. V. Sathyanarayana 
P.O. Box 360 

Malleswaram 

Bangalore, 560 003, INDIA 
PHONE: 344-598 

FAX: 91-812-320-840 


INDONESIA 


Pusat Dokumentasi dan Informasi limiah (PDI!) 
Mrs. Mursi Sutarti 

P.O. Box 269/JKSMG/88 

Jakarta, 12790 INDONESIA 

PHONE: 583-465/6 

TLX: 62875 


ISRAEL 

National Center of Scientific and Technological 
Information (COSTI) 

P.O. Box 43074 

Tel Aviv 61430, ISRAEL 

PHONE: 492-040 

FAX: 972-3-492-033 


ITALY 

Diffusione Edizioni Anglo-Americane 
Librerie Internazionale 

28 Via Lima 

00192 Roma, ITALY 

PHONE: (06) 855-1441 
FAX:39-6-854-3228 





JAPAN 


Mitsubishi Research Institute Inc. (MRI) 
NTIS Manager 

Time and Life Building 

3-6 Otemachi 2-chome, Chiyoda-ku 

Tokyo 100, JAPAN 

PHONE: 277-0523 

FAX: 81-03-279-1308 


JORDAN 

Royal Scientific Society 

Dr. Yousef Nusseir, Director 
Computer Systems Department 
P.O. Box 925819 

Amman, JORDAN 

PHONE: 844701/9 

FAX: 962-6-844806 


KOREA 

Korea Institute for Economics and Technology 
Information Resources Division 

Ms. Sukyoung Kim 

P.O. Box 205, Cheongryangri 

Seoul, KOREA 

PHONE: 962-6211; 966-6501 

FAX: 822-962-4702 


LESOTHO 

M. D. Consultants (Pty) Ltd. 
Mr. Karun Kumar 

P/Bag A-305 

Maseru 100, LESOTHO 
PHONE: 317-609 

FAX: 266-50-310-130 


MEXICO 

INFOTEC 

Ms. Guadalupe Carrion 
Apdo. Postal 22-860 

14050 Tlalpan, D.F. MEXICO 
PHONE: 606-0011 

FAX: 525-606-0386 


MOROCCO 

Centre National de Documentation of Morocco 
Mr. Battiwa Lekbir 

B.P. 826, Haut Agdal 

Rabat, MOROCCO 

PHONE: 74944, 73131 

TLX: CND 31052 M 


NEPAL 

Research Centre for Applied Science and 
Tecnnology, Tribhuvan University 

Attn: Ms. Nirmala Shrestha 

P. O. Box 1030 

Kirtipur, Kathmandu, NEPAL 

PHONE: 2-14303 


THE NETHERLANDS 
Bibliotheek TU Delft 

Mr. Reinder Jan Zwart 
Schuttersveld 2; Postbus 98 
2611 MG Delft 

THE NETHERLANDS 

PHONE: (15) 785-644 

FAX: 311-159-007 


NEW ZEALAND 

R. Hill and Son 

Mr. Peter J. Smith, Ideal House 
Eden Street, New Market 
Auckland 1, NEW ZEALAND 
PHONE: 524-8119 

FAX: 64-9-524-8067 


NIGERIA 

The Director FIIRO 

Mr. R.O. Sodipe 

Private Mail Bag 21023 
Ikeja, NIGERIA 

PHONE: 521-010, 523-260 
TLX: 26006 FIIRO NG. 





PHILIPPINES 

Tech. & Livelihood Resource Ctr. 
Mr. Francisco P. Cayco 

TRC Bkdg, Sen. Gil J. Puyat Ave. Ext. 
Makati, Metro Manila, PHILIPPINES 
PHONE: 818-7944; 85-16-31 

TLX 64002 TLRC PN 


PORTUGAL 
Consulplano SA 

Mr. Miguel Silva 

Division de Informacao Tecnica 
Av. Frei Miguel Contreiras, 54-3 
P-1700 Lisbon PORTUGAL 
PHONE: 891187/8/9 

FAX: 351-1-896738 


SINGAPORE 

Info Access and Distribution 
Mr. Lee Pit Teong 

14 Conway Grove 

1955 SINGAPORE 

PHONE: 226-0865, 289-8720 
FAX: 65-288-1622 


SPAIN 

INFILE 

Sr. Federico Pena 

Don Ramon de la Cruz, 101- 4°B 
28006 Madrid, SPAIN 

PHONE: 402-3236, 254-6958 
FAX: 341-402-4819 


SWEDEN 

Royal Institute of Technology Library 
Studsvik Library 

Ms. Vicki Pell 

S-611-82, Nykoping, SWEDEN 
PHONE: 155 21000 

FAX: 46-155-63044 


TAIWAN 


National Science Council 
Science &Technology Infor. Ctr. 
Miss Phoebe W. L. Wang 

P.O. Box 91-37 

Taipei 10636, TAIWAN 

PHONE: 737-7649 

FAX: 886-2-737-7664 


TANZANIA 

Tanzania Commission for Science and 
Technology 

Mr. Hamisi M. Nguli 

P.O. Box 4302 

Dar es Salaam, TANZANIA 

PHONE: 732-613 

TLX: 41177 


THAILAND 

Thailand Management Asso.(TMA) 
Miss Wanweera Rachdawong 

308 Silom Road 

Bangkok 10500, THAILAND 
PHONE: 234-2624 

TLX 82831 STICORP 


TURKEY 
TUBITAK/TURDOK 

Mrs. Zerrin Esensoy 

Director, Documentation Center 
Emek Ishani, No. 95, Kat. 16 
06420 Kizilay, Ankara, TURKEY 
PHONE: 125-6645 

FAX: 90-4-117-5902 


VENEZUELA 

Sisteca Teleinformatics 

Mr. Julian Osca 

Parque Central, Edificio Catuche 
Pasillo 1, Oficina 1 

Caracas 1015-A, VENEZUELA 
PHONE: 575-0020 

FAX: 582-575-0221 





KEYWORD INDEX 


PERSONAL AUTHOR INDEX 


CORPORATE AUTHOR INDEX 
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CONTRACT/GRANT NUMBER INDEX 
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NTIS ORDER/REPORT NUMBER INDEX 
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1991 Price Schedules for the United States, Canada, and Mexico 


These prices are for customers in the United States, Canada, and Mexico; 
other customers, write for price list PR-360-4. 
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Microfiche & Paper Copy Reports Computer Products 


Standard Prices Exception Prices Diskettes Magnetic Tapes 
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* Contact NTIS for price 
Prices effective January 1, 1991 
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